
T H E  HUMAN PROSPECT AND T H E  “LORD OF 
H I STO RY” 

by Ralph Wendell Burhoe 

In his Inquiry into the Human Prospect Robert L. Heilbroner, as some of 
our discussants at the symposium suggested, sounds like a good Old 
Testament prophet calling upon his people to see the error of their 
ways and warning them of a dreadful future if they do not repent 
them of their folly in seeking to do what is forbidden by the supreme 
reality that rules history.’ And in spite of his avowed distaste for 
religion,2 in his last chapter, “Final Reflections on the Human Pros- 
pect,” he comes to the question, Is there hope for man? Under the 
inexorable rule of the reality system against which we have sinned and 
under our own incapacity to do otherwise, he concludes, “No, there is 
no such hope,” at least “without the payment of a fearful p r i ~ e . ” ~  

If this kind of statement were the complaint of a single pessimist 
with a “morning-after’’ bellyache, we would discount it. But when it 
confirms similar reports by a large group of our best informed minds 
who have been scouting what lies ahead in the direction in which man 
is moving, grounded in the best information they can gather from all 
sources, then we do find that many of the people of the world share 
his dread of a fearful price. 

Heilbroner recognizes that the absence of hope in his portrayal of 
the future might tend to stymie any positive human response and thus 
make matters worse. “Let me, therefore,” he writes, “put these last 
words in a somewhat more ‘positive’ frame, offsetting to some degree 
that bleakness of our prospect, without violating the facts or  spirit of 
our inquiry. . . . The human prospect is no t .  . . an inevitable dooms- 
day toward which we are headed, although the risk of enormous 
catastrophes exists. The prospect is better viewed as a formidable 
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array of challenges that must be overcome before human survival is 
assured, before we can move beyond doomsday.” Then Heilbroner 
seems to change from the sternness often associated with a prophet to 
a harbinger of a more hopeful gospel: “These challenges can be 
overcome-by the saving intervention of nature if not by the wisdom 
and foresight of man.”4 

It is this almost good news of a gracious intervention that I wish to 
explore in this paper. This symposium on Heilbroner’s challenge to 
religion and science was gathered for this purpose. My interpretation 
of the challenge may be summarized as follows. 

The challenge to science is tied t o  freedom. Heilbroner sees man as 
essentially incapable of surviving very long if he possesses the ex- 
panded powers provided by scientific knowledge and at the same time 
the freedom to do what he likes. Man’s likes and desires are basically 
short-term self-interest, whose free exercise, especially with the fan- 
tastic new technological powers provided by science, will bring him to 
disaster. Since man will not do it voluntarily, there must be coercive, 
authoritarian forces to bring him to terms with the requirements for 
the survival of  society. Hence, in the first place, the challenge is to 
human freedom. But freedom is necessary for scientific inquiry as it is 
for technological adventure and economic expansion. But, says Heil- 
broner, “the search for scientific knowledge, the delight in intellectual 
heresy, the freedom to order one’s life as one pleases, are not likely to 
be easily contained within the tradition-oriented, static society I have 
depicted” as the probable state to which post-industrial society will 
regress.s Thus he fears that freedom and science will be lost because 
men are not constituted to be sufficiently far-sighted and moral to 
choose voluntarily what is necessary for long-run viability. Freedom 
and scientific inquiry will have to be replaced by an authoritarianism 
that is to him “deeply repugnant . . . as well as incompatible with my 
most treasured privileges.”6 His challenge to science is basically his 
challenge to freedom. 

Heilbroner’s challenge to religion is that it is hardly significant enough 
to be mentioned in the book, and the book‘s indirect and unadmiring 
reference to “tradition,” “ritual,” and “authoritarianism” are as close 
as he brought himself to the mention of “religion.” In a later interview 
he said he was “against religion,” and he clearly implied religion is 
antagonistic to or incompatible with ~ c i e n c e . ~  

In the book he has already replaced religion with politics. He ac- 
counts for the restraint and control of selfish, not-too-social man by 
“the political dimension of human nature” which is possible because 
he finds that in human nature there is a “ ‘hunger’ for political au- 
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thority and . . . ‘fantasy’ of political identification” which can motivate 
devoted service to a society.g The focus on politics instead of’ religion 
has been the attitude of intellectuals and liberals increasingly sirice the 
seventeenth and eighteenth centuries when traditional religion lost its 
battle with the modern sciences for a place in the “enlightened” mind. 
But, after saying there has been in the past some real power of‘ states 
to provide some control of human behavior for the good of society, he 
concludes that “the ability of nation-states or  socio-economic orders to 
take now the measures needed to mitigate the problems of the future” 
is doubtful because of their incapacity to provide a bond of concern 
that will ‘motivate altruistic behavior for future generations of‘ men.“ 
In more recent papers he has increasingly turned toward a consider- 
ation of religion as perhaps necessary just because it seems to have 
had such a capacity.1° Hence his real challenge to religion may be said 
to be not that religion is not necessary or good but that, since religion 
in his view tends to be incompatible with freedom, science, and ra- 
tional understanding, to that extent a society cannot have both reli- 
gion and freedom, science, and rational understanding. 

The view that religion may be more necessary for human survival 
than is science and hence that authoritarian religion will wax while the 
incompatible scientific culture will wane or be forced out is suggested 
in his statement that the “free inquiry on which science is based would 
have a hard time . . . with the tradition and ritual that will come to 
pass.”’ 

This symposium was designed to respond to these challenges to 
both religion and science. It is my task in this concluding paper of the 
symposium to show from a wider perspective of the scientific study 
of religion and a study of the religious implications o f  science that 
there is no need to fear that religion is necessarily incompatible with 
either the basic freedom or the basic rationality or truth of science. 
On the contrary, I shall provide evidence that religion has been what 
has made human freedom and the rise of science possible arid at the 
same time does indeed have the necessary powers which Heilbroner 
concedes to it-the capacity to generate in men a readiness or motiva- 
tion to the kind of social altruism and concern for the long-range 
future that is not possessed by governments. 

According to Nicholas Wade’s interview with Heilbroner: “What 
lies beyond the dark ages is as impossible for us to divine as it would 
have been for a citizen of the fourth-century Roman empire to 
foresee what lay beyond the dark ages that loomed over his civiliza- 
tion. What could such a man do? Heilbroner asks. ‘Nothing but to go 
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on being a good citizen of Rome and enjoy it while it lasted.’ ”” I 
think our more scientific analysis of  religion and its role in human 
history will allow us to divine the future more adequately. 

But I do  not intend to assert this alternative to a new dark ages (and 
man’s reponsibility and capacity to do something about it) on the 
nonscientific, “subjective promptings” which Heilbroner confesses 
were the only basis from which he could begin to speak about any 
consolatiou in the seemingly hopeless situation.13 

My aim, rather, is to show that, even more convincingly than earlier 
theological traditions, the sciences depict a more-than-human reality 
that determines human destiny in very much the same manner as a 
traditional deity of religion. Heilbroner leaves a door open for such a 
perspective. He confesses that he has viewed “man as a creature of‘ 
his socio-economic arrangements and his political bonds.” I t  is this 
which led to his gloomy outlook. However, he also admits that 
perhaps ‘,‘from some other @er.ybective the prospect for collective human 
adaptation would seem brigh~er.”’~ I believe a new synthesis of the 
scientific and theological pictures will provide this hope. 

But before sketching this synthesis, first I shall look briefly at what 
other contributors to this symposium have already provided and what 
is left for tne to do. 

Langdon Gilkey throughout his paper rejoices over the implications 
of Wade’s interview with Heilbroner that religion is not really “an 
incff‘ective and dispensable holdover from irrational times-as it was 
for the Enlightenment and for most of learned modernity, and as it 
remains for Heilbroner the man,” but “in the future society that Heil- 
broner pictures, religion is an important, valued basis for the order 
and meaning of . . . culture’s life. . . . religion is the ‘substance’ of 
culture.”15 I would rejoice with him in such findings. But Gilkey 
clearly finds science to be as incompatible with religion as does Heil- 
broner. It  is my intent to show that the “Lord of History,” which is one 
of Gilkey’s favorite phrases for denoting the reality that determines 
human destiny, is nowhere shown to be more “meaningful and true” 
than by some of the recent revelations of the sciences. 

Others besides Gilkey in this issue ofZygon have also pointed to the 
necessity of  religion, if not to the credibility of the gods and the promises 
or  programs for human salvation that religions make. 

Donald T. Campbell, along with Gilkey, not only makes it very clear 
that individual man is in perpetual trouble because he is an innate 
sinner, selfish, and shortsighted, but also adduces evidence from 
genetics that‘ Gilkey and Heilbroner are correct in despairing of man’s 
capacity to redeem himself. Not only is it impossible for natural selec- 
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tion to make man socially altruistic and make him consciously con- 
cerned about long-term values, says the psychologist Campbell, but a 
counterhedonic force is essential i f  man is to be civilized. Whence 
cometh any realistic counterhedonic force to redeem human civiliza- 
tion? Elsewhere Campbell has suggested, in part, how religion has 
been able to do this.16 Heilbroner in his more recent “What Has 
Posterity Ever Done for Me?” has heightened this seeming impossibil- 
ity of man being moved to do anything constructive for the long- 
range future beyond his great grand~hi1dren.I~ While in this later 
paper Heilbroner seems more aware of the power of religion to do 
the job of  making man more altruistic, he seems convinced that “we 
know very little about how to convince men by recourse to reason and 
nothing about how to convert them to religion” and confesses in the 
end that the problem is so baffling and so impossible of‘ solution that 
“I must rest my ultimate faith on the discovery by these future gener- 
ations . . . of the transcendent importance of posterity for them.”” 
Since I think we have some information from both genetic and cul- 
tural evolution on the role and capacity of reason to convince arid 
convert, and since we have an obligation to our posterity now, I shall 
seek to set forth in this paper some scientific grounds for religious 
hope. 

Victor Ferkzss has presented what seems like a more hopeful picture. 
He suggests that Christianity “still has considerable influence over 
millions of people”; and, “in cooperation with Providerice, . . . we can 
. . . create a decent and livable future ~ociety.”‘~ But he does not 
explain why such a beneficent religion and Providence have allowed 
us to get into our present dire predicament, nor has he provided 
grounds to the unbeliever for believing Providence even exists, to say 
nothing of its being ready to help us. Moreover, his final position 
seems to be one that is not very consoling, after all, for he says that 
“what distinguishes the Christian from the non-Christian may be a 
willingness to accept even Heilbroner’s most gloomy view of the fu- 
ture as something which may be God’s will and therefore something 
which we will also.”20 I could agree that he may be right, but I should 
want to know what is likely to make the world population become so 
godly or  Christian and ready to accept such a gloomy future. I shall 
seek to show new scientific grounds for understanding how the “Lord 
of History” produces saints and suffering servants. 

Joseph Caggia,no suggests in his paper that religion and science ought 
to get together, but he seems to raise more historical and logical 
reasons why they have not. I shall seek to adduce more evidence on 
how they can. 

Edgar S. Dunn’s paper proposes that “general government” (which 
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specifically includes religion as Heilbroner’s “politics” does not) is the 
source of the values that can save men from the evils of the “bads” and 
the sins of man’s “beggar thy neighbor” tendencies.21 But we shall 
need, I think, to make clearer how his processes of the “evolutionary 
adaptive generalizations” may be said to be related to the gods of 
religion, on the one hand, and how, on the other hand, societal selec- 
tioii can run counter to the genetic selection that Campbell and 
geneticists have shown canriot produce altruistic creatures in a geneti- 
cally diverse population. I think Dunn’s newer perspective on the 
evolution of living systems is a prime source for our better under- 
standing why simple, linear projections of disastrous futures for living 
systems are often invalidated because the “projections” of such disas- 
trous futures often may be a part of the very negative-feedback 
mcchanisms that prevent the disasters; but I shall try to indicate more 
fully how religions operate in such a context. 

In  this response to Heilbroner’s challenge, I shall also draw on 
some of the papers and discussions of our symposium which could 
not be published in this issue ofZygon for various reasons. 

In general, I shall seek to address myself to the elaboration of a 
scientific picture of religion that will be convincing to the scientific 
and skeptical minds who have not yet been provided with much 
scientific evidence for its virtues and potential. I shall build on the 
very significant elements of the situation presented by the other con- 
tributors to this issue and seek to provide additional information to 
show how religion (and the sovereign and often obscure system of 
transcendent realities to which religion has for thousands of years 
sought to relate us) may be reformulated and revalidated in the light 
of the sciences as salvatory for the present human predicament. 

I should begin by summarizing some recent scientific studies that 
reveal religion to be one of the fundamental and perennial necessities 
for human life. This larger scientific perspective on religion will allow 
our vision to be lifted out of the parochial prejudices that tend to limit 
the vision of those immersed in some particular segment of a living 
culture, a limit which has necessarily been man’s lot on the whole. A 
scientific perspective today provides a new peak of information from 
which we may gain a perspective upon a broad space and long time 
span of what religion is and does. This perspective should permit us, 
then, more effectively and properly to envision the human prospect. 

ANCIENT BIOLOGICAL ROOTS OF RELIGION 

Religion has biological roots in ancient, genotypically programmed 
patterns of the central nervous system, traceable back more than a 
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hundred million years. Hudson Hoagland, founder of the Worcester 
Foundation for Experimental Biology, suggests religion 

is an inevitable result of the way the brain has evolved for integrative func- 
tion. The  brain is an organ of survival established by biological evolution 
Its main function has been to enable the organism to integrate sensory infor- 
mation into configurations that will enable the organism to adapt to its erivi- 
ronment. . . . [The hrain produces the] behavior we call curiosity . . . (which 
recently in man] has been systematized in various forms of‘ complex activity, 
of which science, theology, and philosophy are obvious examples. Science, 
religion, and philosophy have been concerned with making sense of the uni- 
verse so that we can respond in appropriate ways.22 

Several have suggested that the gods are projections or symbols 
naturally produced by the human brain to fill the gaps in our under- 
standing of cause-and-effect in vital areas of our experience.23 These 
symbols, elaborated and selected as lasting social memories in cultural 
evolution, represent the “vital but not obvious aspects of the super- 
powers of nature” (a useful interpretation of the “ ~ u p e r n a t u r a l ” ) ~ ~  
that determine human destiny. In origin and in their explanatory 
function the stories or myths of the gods are essentially primitive 
scientific hypotheses, imaginative projections of the brain to provide 
suitable “initial causal termini” that enable logical or  cause-and-effect 
statements. In the sciences such hypotheses may become so well 
confirmed, like “atoms,” that they become “facts” from which science 
then moves up the ladder to new levels of its conceptual system.‘5 

But in addition to the cognitive functions of scientific hypotheses, 
religions have sought to provide for man the necessary symbolic and 
cognitive extensions, elaborations, and modijications (mediated by the 
brain’s neocortex) of the feelings: emotions, fears, desires, and hopes 
(largely generated in and mediated by lower and more ancient brain 
functions of the limbic system). These vital lower-brain functions are 
to orient and motivate animals (including Homo)  adaptively, giving 
them proper fears and proper courage, providing direction and hope 
concerning the most sacred ultimacies for their lives so that their 
behavior will be directed to these even in the midst of seemingly 
overwhelming threats to life. 

The description of religion in terms of biological theory might ear- 
lier have seemed rather indirect, unconvincing, alien, or irrelevant, 
particularly to those who associate religion with personal experiences 
of deep feeling often not expressible in rational language at all. How- 
ever, recent scientific revelations have begun to provide more rational 
explanations of the dynamics of the brain, its evolution, and its role in 
producing human conscious awareness including perceptions, feel- 
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ings, and rational and “irrational” decisions. Recent findings, such as 
t l m e  of Paul D. MacLean, have clarified the roles for human nature 
and for religion of three phylogenetic levels of our brains: (1) the very 
old reptilian level which generates our instincts including those in- 
volved in religion, (2) the limbic system of our old mammalian brain 
which is involved in generating deeply religious feelings and emo- 
tions, arid (3) the human neocortex, which can associate diverse ele- 
ments f‘rom several sensory modalities into symbols, and then associate 
symbols and establish symbols of symbols of symbols in systematic 
hierarchies. The neocortex makes possible symbolic abstractions, in- 
cluding language and linguistic logic, and their projection in dynamic 
models of self and its world in dreams and linguistic symbols, moti- 
vated and fed by input from the “instincts” and “feelings” of the lower 
two brain levels as well as by input from the sensory modalities com- 
monly “cross-referenced’’ and integrated to produce our conscious 
awareness of “things” and of our feeling-tones (hopes and fears) 
about them. These dynamic models of world and self in the brain are 
the stuff out of which are formed not only common sense but also 
such things as religious myth, philosophy, theology, and science. Such 
operations tend to integrate necessary elements from all three levels 
of the brain for complex understandings, decisions, and motivations 
that adapt our behavior adequately to the ultimate reality system 
around 

These functions of the brain provide new grounds for understand- 
ing the reality of religion, the usefulness and validity of deep religious 
feelings and emotions. They give a tangible basis for the power of 
religion to motivate morals as well as provide hope and courage. They 
give a clue on how the brain may mediate to us the rare spiritual 
mixtures of the combined products of all three of these genetically 
given levels of our brain, programmed from the outside by combina- 
tions of high cultural, genetic, and environmental information, to 
produce in conscious self-awareness the idealistic rapture and vision 
of deeper reality in the mystical experience of the love of God and 
beatific vision. That is, they allow us to account for religious experi- 
ence. I t  also becomes clear how such projections may reflect validly 
not only man’s needs but also a picture of the objective reality that is 
sacred for him and to which he must adapt. 

Students of the brain have indicated how the “subjectivity” of re- 
ligious experience and the internalization of human values are essen- 
tial for ultimate moral or  social as well as personal values. R. W. 
Sperry notes that “doctrine regarding ultimate values is closely tied to 
beliefs about the properties of the human psyche or  conscious mind 
and its relation to physical reality.”’? He points out that the “ac- 
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cumulating evidence in neuroscience builds up  overwhelmingly today 
to the conviction that conscious mental awareness is a property of, 
and inseparably tied to, the living brain.’’28 As a result, he notes, 

the human brain is today the dominant control force on our  planet; what 
moves and directs the brain of man will, in turn, largely determine the future 
from here on. Among that vast complex of forces that influence arid control 
the brain and behavior of man, the factor of human values stands out as a 
universal determinant of all human decisions and actions. Every voluntary act 
and/or decision by an individual or  a group inevitably is governed, overtly o r  
implicitly, by value priorities. In essence, what a persori o r  a society values 
determines what it does. The  human-value factor, defined in this way and 
viewed objectively in  terms of brain states that govern acts, thoughts, and 
decisions, may be seen to occupy a central position of strategic regulative 
influence in the total biospheric scheme of‘ command.’y 

In his paper Sperry makes it clear that human values, even when 
socially communicated and when experienced at the highest level of‘ 
conscious cognition, are inseparable from brain processes. But, be- 
fore dealing with sociocultural and rational developments of human 
values mediated by the top level of the brain, we need to go back 
down the evolutionary stairs to look again at the lower levels of the 
brain and the genetic structures apart from which logically and so- 
cially necessary values fail to motivate corresponding behavior. 

Since religions function to relate man properly to his fellow crea- 
tures as well as to the ultimate superpowers of nature which are 
responsible for the creation of the world and life and for determining 
human destiny, it is natural that for this relation to fellow man we find 
a special, ancient biological root. MacLean has found evidence that 
the very ancient, reptilian level of our brains is involved in “such 
genetically constituted behavior as selecting homesite, establishing 
and defending territory, hunting, homing, mating, forming social 
hierarchies, . . . [as well as] ritualistic . . . and imitative forms of 
beha~ior.”~’ As we shall see later, ritual and imitation become central 
for communication and making man a voluntary social animal. 

But these genetically programmed patterns of brain behavior can- 
not produce human social behavior or human society much beyond 
the nuclear family. As Campbell has noted in his paper, the geneticist 
George C. Williams has summarized strong evidence that natural 
selection can never produce individuals willing to sacrifice themselves 
for other than closely related  individual^.^^ It might appear that 
natural, voluntary human societies were biologically impossible 
beyond the size of the extended-family societies common among 
other animals, primates, and primitive human tribes. This seems to be 
so fully in accord with the contemporary theory and evidence for 
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evolution of life that I feel bound to accept it. Moreover, I share 
Campbell’s feeling, which he communicated to me when he first in- 
troduced me to Williams’s book some six years ago, that it also accords 
with our  religious and psychological knowledge of the frequent 
conflict of man’s genetic instincts and his social duties. I think we are 
forced, therefore, to explain the social motivation and altruism neces- 
sary to structure and maintain human societies (at least those societies 
that extend beyond the range of close relatives) on grounds that 
transcend the information inherited from our gene pool. 

Williams himself recognizes the need to explain the fact that man is 
a social animal. But in honesty to hard evidence he rejects the only 
way for natural selection to produce this: the biased survival or  selec- 
tion of groups.32 He devotes about half his book to showing why 
“between-group selection” and “group-related adaptations do not, in 
fact, exist.”33 His own explanation of man as a social animal is that of 

x i  apparent exception to the rule that the natural selection of  individuals 
cannot produce group-related adaptations. This exception may be fourid in 
animals that live in stable social groups and have the intelligence and other 
incriral qualities necessary to form a system of personal friendships arid 
aniniosilics that transcend the limits of family relationship. Human society 
would be impossible without the ability of each of us to know, individually, a 
variety of neighbors. . . . Primitive man lived in a world in which stable in- 
teractions of personalities were very much a part of his ecological environ- 
ment. He had to adjust to this set of ecological factors as well as to any other. 
. . . Simply stated, an individual who maximizes his friendships and minimizes 
his antagonisms will have an evolutionary advantage, and selection should 
favor those characters that promote the optimization of personal relation- 
ships. . . . Ultimately, however, this would not be an adaptation for group 
benefit. It would be developed by the differential survival of individuals 
and would be designed for the perpetuation of the genes of the individual 
providing the benefit to another. It would involve only such immediate 
self-sacrifice for which the probability of later repayment would be sufficient 
justification. ’The natural selection of alternative alleles can foster the produc- 
tion of individuals willing to sacrifice their lives for their offspring, but never 
for mere friends.34 

Speaking of the hominid group, he suggests: 

This one ape, which must have had . . . a tendency towards predatory pack 
behavior, was transferred by evolution from an ordinary animal, with an 
ordinary existence, to a cultural chain reaction. The  production and mainte- 
nance of such tributary adaptations as an enlarged brain, manual dexterity, 
the arched foot, etc. was brought about by the gradual shifting of gene fre- 
quencies at each genetic locus in response to change in the genetic, somatic, 
and ecological environments. It was this process that fashioned a man from a 
beast. T h e  fashioning wasnot accomplished by the survival of one animal type 
and the extinction of others.35 
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Williams’s “cultural chain reaction” is not further elaboracetl by his 
book, and the “natural selection” and “adaptation” of present neo- 
Darwinian theory with which his book is dealing has not involved 
itself in cultural evolution.36 But a number of persons in biology, 
psychology, and anthropology during the past two decades have begun 
to produce a literature on cultural evolution and its analogies with 
biological evolution and the role of a selective process which is equally 
“natural.” A pioneering paper was that of Alfred E. Emerson in 1954 
entitled “Dynamic Homeostasis: A Unifying Principle in Organic, 
Social, and Ethical E v ~ l u t i o n . ” ~ ~  I shall now consider some of the sig- 
nificant elements of‘ the conjoined genetic and cultural evolutions in- 
volved in human nature, together with the “secondary” biological 
adaptations and the emergence of religion thereby produced. 

The ethologist Konrad Lorenz has provided an account of the 
ph ylogenetic evolution of ritual. Under processes of‘ variation and 
selection, certain animal behaviors gradually became less useful as 
immediate responses of the individual organism to an environmental 
situation and more functional as symbols for communicating certain 
messages to other animals so  as to produce suitable responses by 
them. Both the senders and the receivers of these messages have k e n  
attuned by natural selection in their central nervous systems to rc- 
spond in ways that mutually enhance probabilities of‘ life for the 
genetic line of each individual. The social life of higher animals and 
humans is shaped by such ritual behavior.”8 

An important and recently developed view of the operations of 
ritual to socialize or civilize a hitherto naked ape was presented in 
‘“The Biopsychological Determinants of Religious Ritual Behavior” by 
Eugene G. d’hquili and Charles Laughlin,Jr.39 My views in this paper 
largely correspond, and I commend that paper for many details 
which I shall not repeat. But it is necessary for me here to deal with ;I 

critical problem with which their paper did not seek to deal. 
This is the fact that in man we find the emergence of‘ something 

radically new in the evolution of living systems on earth. This is a new 
type of‘ heredity mechanism, a new system of retention or memory 
and of faithful replication of specific patterns of new “bcings” 
(phenotypes or living systems) on which nature operates to sclect the 
more viable and weed out the nonviable. It is this which we must 
understand in order to know how it is that man is the first arid only 
animal species capable of being organized into societies of genetically 
diverse individuals within the species, possessed of specialized 
cooperative roles operating for the good of the society as well as oft  he 
individual. Because of the impossibility on genetic grounds of this 
being an “adaptation for group benefit,” for society’s or other 
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people’s welfare, which we have just reviewed, the scientist (both so- 
cial and biological, and even the theologian who is forced to complain 
that he often does that which he would not and fails to do what he 
would) will want some theory to explain this novel feature of man; 
and I shall give some attention to such an explanation that I have 
been developing in conjunction with others of how nature does select 
human societies, although not directly and specifically through the 
gene pool. 

Rricfiy, the new system of  memory is the information enculturated 
in a population of human brains, which I have called the “cul- 
turetype” in analogy with the biological “genotype.” The new being or 
phenotype whose viability is selected is a sociocultural system in which 
the various individuals play their proper roles. I shall provide some 
further details here since an understanding is necessary for a 
scientifically informed response to I-Ieilbroner’s view that man does 
not have the capacity for social altruism for a long-range future and 
hence cannot have much freedom or science. 

We must note that I have said that cooperative human societies are 
composed of genetically diverse members of the same species, not all essen- 
tially carbon copies of one another. They are individuals who are 
genetically much more diverse than cousins, but nevertheless are 
programmed or  motivated to “altruistic” behavior (as technically defined 
by Campbell and others) by certain necessary additional cultural “in- 
formation” (in the technical sense, as in the “information” in a 
genotype or  computer). 

By contrast, the unflinching “altruistic” social cooperation found in 
advanced cellular societies (organisms) and insect societies is pro- 
grammed directly by genetic information. This is possible with them 
because in their case Williams’s point that genetic competition limits 
the breeding of altruism beyond close relatives does not apply. Mem- 
bers of  these societies have been removed from genetic competition 
either by their becoming genetically sterile or by their being geneti- 
cally very close, or both. 

The cooperative and self-sacrificial characters of the billions of cells 
which constitute a complex organism derives from the fact that most 
of these are somatic cells that are sterile and hence out of the 
phylogenetic competition, while the relatively small number of the 
organism’s genetically varied and phylogenetically competing ga- 
metes or  germ cells are kept segregated for their special function. 
The varied character and organized function of these cells, so as to 
constitute an organism with legs, muscles, glands, eyes, and brains, 
have to be produced in epi-genesis. In addition to the genetic sterility 
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of‘ the somatic cells, the fact that they all possess identical geiiotypcs 
t.hat provide a common overall program essential for organic unity is 
a matter which will be important for us to consider in connection with 
understanding cooperation and unity in human so~ieties.~” 

Insect societies are a similar discovery of evolutionary trial aiid 
error which enables social organization in the evolutionary proccss. 
Most of the individuals in the population of an insect society also are 
sterile and hence cannot compete in phylogeny. They are sterile 
orgmasms rather than sterile cells, arid thus an insect society can be 
considered a “superorganism” made up of “cells” that are already or- 
ganisms. The individual insects of a society are very closely related 
genetically, often as siblings and in the Hymenoptera closer than 
siblings because the males are haploid. Hence insect societies have 
been shown to come within the range where, in theory, population 
genetics can produce altruistic behavior. Again, in  insects as in or- 
ganisms, the sexually reproductive agents generally are not a part of 
the special categories of social operations (the “workers,” “soldicrs,” 
etc.) but are segregated to perform merely their genetic reproductive 
functions.41 

T h e r e  are  other  not-fully o r  not-directly species-specific 
storehouses of information that provide for the memory bariks of 
selected differentiation of patterns of structure and behavior of living 
systems, such as environmental boundary conditions, including the 
boundaries with other species with which a certain species may be- 
come symbiotically adapted, such as termites to their flagellates or men 
to wheat, corn, cows, and pigs. While the information that structures 
such systems may often be mutually beneficial to all the involved 
species and produce a stable (viable) ecosystem and hence may be 
said to be selected as one type of ecosystem in contrast to another, we 
need carefully to distinguish the mechanisms of this “biotic” evolution 
from that of organic evolution under the “memory” or  “selective- 
retention” mechanisms of competing DNA genotypes in a gene 

We return to the problem of how in human societies there emerged 
a significantly new mechanism, which operates at a level that tran- 
scends those of both the highly organized societies of cells and 
insects. In human sociocultural systems we have an organized and 
cooperating group of conspecifics that are not genetically closely re- 
lated (but actually a wide sample of genotypes representing much of 
the total variability of the gene pool of Homo sapzen.s)-a group of‘ 
genetically diverse, truly unique individuals, yet individuals whose 
cooperative capacities often reach the point of voluntarily risking 
their lives for their genetic competitors. 
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As Lorenz points out, “the properties of any human group which 
make it  coherent . . . are norms of behavior ritualized in cultural develop- 
mmt.  . . . Without traditional rites and customs representing a com- 
mon property valued and defended by all members of the group, 
human beings would be quite unable to form social units exceeding in 
size that of the primal family 

Lorenz points out something further which is of importance to our 
understanding how “wisdom” is accumulated in cultural evolution of 
religions without any such wisdom necessarily being in the thoughts or  
conscious awareness of the participants: “It is quite certain that it 
hardly ever was insight into a valuable function that gave rise to 
traditional norms and rites, but the age-old process of natural selec- 
tion. Historians will have to tace the fact that natural selection deter- 
mined the evolution of cultures in the same manner as it did that of 
species.”44 I presume that Lorenz’s use of “natural selection” here 
does not (indeed, cannot) refer to the “genic selection” that hereto- 
fore has been the prime concern of genetics but to the cultural 
analogue of  genetic selection, of which I shall say more later. But 
because religion is the prime transmitter of values in cultural evolu- 
tion, first we need to understand more about religion’s role in cultural 
evolution, in a manner so that it makes sense in contemplating man 
from a scientific perspective. 

RELIGION’S ROLE IN CULTURAL EvoLurIoN 

What Is  Religion? The anthropologist A. F. C. Wallace pointed out in 
his classic Religion: A n  Anthropological View that “the primary 
phenomenon of religion is ritual. Ritual is religion in action. . . . It is 
ritual which accomplishes what religion sets out to do.”45 Wallace and 
also others have pointed out that, in human life, ritual necessarily 
becomes intertwined with systems of belief, ranging from primitive 
myths to advanced theologies and sciences. “Belief, codified in lin- 
guistic structures, rationalizes ritual and renders it more effective 
than it would be by itseIf. . . . A myth [which is a part of a belief 
system] can be defined as a transformation of ritual.”46 The  function 
of ritual is to relieve anxiety or generate order in a disorderly system. 
“An organism overwhelmed by information overload is incapable of 
discriminating response; . . . the goal of science and the goal of ritual 
and myth are the same: to create the image of a simple and orderly 
world.”47 Religious rituals and beliefs, then, are outgrowths of very 
ancient roots of genetically programmed modes for ritual communi- 
cations directly tied to the genetically programmed mechanisms that 
mediate suitable feelings and responses to provide adaptive or viable 
behavior relative to fellow creatures and the larger environment. 
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Wallace points out that “religious propositions are the product of 
human cerebration . . . and invariably appeal to experience for 

Moreover, as Hoagland pointed out, the brain is geneti- 
cally programmed to make sense and hence we can theoretically ex- 
pect what Wallace concludes from extensive empirical experience: 

Religion can be seen as a general rationalizer for all those inescapable con- 
tradictions of expectation and experience with which even the best of all 
possible worlds must confront its most trusting traveler. . . . Religious belief 
and practice always originate in situations of social and cultural stress and are, 
in fact, an effort on the part of the stress-laden to construct systems of dogma, 
myth, and ritual which are internally coherent as well as true descriptions of‘a 
world system and which thus will serve as guides to efficient action. . . . Rut 
religion does not offer just any solution: characteristically, it offers a solution 
that assures the believer that life and organization will win, that death and 
disorganization will lose, in their struggle to become the characteristic condi- 
tion of self and cosmos. Religion further attempts to elucidate and describe 
the organization of self and cosmos. Religion, then, may be said t o  be a 
process of maximizing the quantity of organization in the matrix o f  perceived 
human experience. . . . We must.  . . postulate an organization “instinct”-an 
“instinct” to increase the organization of cognitioii and perception. Religion 
and science, from this point of view, would seem to be direct expressions of 
this organizational “ i n ~ t i n c t . ” ~ ~  

Religion as Cultural Evolution’s Agent f o r  Transforming- Apes into 
Men. Several of the group of scholars working on sociocultural 
evolution have begun to show important evidence for the hypothesis 
that there is a selective process operating in the evolution of human 
sociocultural patterns, even in individual psychological development, 
analogous to the well-known mechanisms of biogenetic selection.5o 
This selection of human-culture patterns operates under nature’s re- 
quirements for stability or  viability of the system, regardless of what 
human conscious choices may be. For certain very long-range and 
complex problems, human choices may be considered for all practical 
purposes to be random mutations. I n  cultural evolution, the unit oj’selec- 
tion no longer is an individual body; but the unit is a sociocultural system. In 
sociocultural selection the heritable information is stored not as a geno- 
type in the DNA gene pool but as a “culturetype” in a “culture 
pool,” in such coded memory patterns as rituals and languages in- 
scribed in the neurological patterns of brains. The feedback insemina- 
tion of this information-from the successful behavioral responses it 
produces-to shape the next generation of new “culturetypes” 
(the analogues of genotypes) does not require a biological generation 
but may even be immediate in a verbal response. Also, because 
culturetypes may be stored in “artifacts,” the “sexual recombination” 
potential may sleep for fifty biological generations and come to life in 
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contemporary culture, as in the discovery of a nonliving artifact 
or book of a previous culture. For the past five thousand years or 
more, written languages have been increasingly important among such 
nonliving artifacts and have initiated significant new stages of cultural 
evolution, as in the Renaissance, for instance, by having retained the 
memory of an earlier and higher culture. 

I t  must never be forgotten, however, that cultural evolution is only n 
.super$(icznl mod@cation, of biogerietically transmitted information. As G. 
G. Simpson ‘has pointed out, culture in the end is a biological 
property-a property of living people.51 If a culture’s evolved system 
of information patterns does riot produce viable organisms o r  
phenotypes, then, as a “higher court of judgment,” nature (the total 
reality involved in the system) obliterates those phenotypes and hence 
that culturetype, just as she obliterates inadequate DNA information 
in biological evolution.52 

This weeding out of less valid information by the death of or- 
ganisms has been the only possibility in the evolution, improvement, 
or wider adaptation of genetic information thus far. But, for the 
evolution of culturetypes, because the information is stored in a popu- 
lation of brains where each brain is genetically endowed with 
capacities to learn (recalibrate its values instantaneously on the basis 
of new information input), there have emerged several other ways to 
correct errors. This enables cultural evolution to move at a much 
more rapid rate than biological evolution where the critical informa- 
tion for programming living behavior is stored in the gene pool and 
unalterable for a generation. As a result, a number of biologists have 
joined Julian Huxley’s position that for all practical purposes the 
evolution of cultures has now in Homo snpiens become much more 
significant for our future than further genetic evolution.53 

Central to understanding the difference between men and other 
animals is to understand this emergence of cultural codification and 
transmission of information that shapes man’s central nervous system 
and behavior. The impact of cultural information in the brain, essen- 
tial for making us human, is an overlay and transformation of the 
structures and behaviors programmed by our “instincts” and other 
genetic heritage. The emergence of variant, more or less stable, and 
reproducible cuItural patterns in variant integrated units (sociocul- 
tural “ecosystems”) of the human population is what enabled the 
selection of ever more viable or adapted patterns to create a social 
animal out of a mammalian population, thus overcoming the in- 
species barrier to genetic selection of altruistic behavior pointed out 
by Williams. 

This overlay of cultural information in symbiosis with genetic in- 
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formation of the hominids in the past million years was an emergent 
achievement in living systems that can be ranked in evolutionary his- 
tory as comparable with the emergence, some billion years ago, of the 
“symbiosis” that is the basis for life as we know it. This was the union 
of the information in ribonucleic acids (genetic DNA) with the infor- 
mation in the then existing “phenotypes” shaped by amino acids in 
the context of the boundary conditions of the natural, dynamic 
chemical patterns that had been provided by a very narrow and 
specialized habitat in the earth’s water pools.54 According to Giista 
Ehrensvard and others, this symbiosis structured the heretofore rela- 
tively amorphous and undifferentiated life processes into distinctively 
unique and separate individuals. The distinct individuals provide the 
concrete alternatives from which nature could select because of  the 
specificity and stability or homeostasis which the DNA supplies. 

Henceforth the rapidity and effectiveness of life’s evolution were 
raised to a new level thousands of times faster. The sociocultural 
units, bonded by the common concerns established in a population of 
brains, provided complex new hierarchies of societal cybernetic 
norms and machinery which constitute the sociocultural superor- 
ganismic ecosystem in which individual persons play their proper 
roles voluntarily because they find membership in the system on the 
whole advantageous to both their phenotypes and their genotypes. 
On this basis the better adapted societies persist and others fade, 
giving rise to sociocultural evolution.55 The socially transmitted in- 
formation’ in these systems I have called the culturetype. 

In the case of culturetypes that could bind a population of persons 
with diverse genotypes into unique, individual, homeostatic sociocul- 
tural systems, again we find the emergence of a radically new level of 
power for rapid evolution. Within the past one hundred thousand 
years, cultural evolution has adapted Homo to new levels of complex- 
ity and range of ecological niches at a rate at least a thousand times as 
fast as that of prior genetic evolution, I would estimate. By the “sym- 
biosis” of cultural and genetic information patterns in a “pool” of 
brains and their joint selection as sociocultural units, man has been 
transformed into a social animal-even more, into a self-conscious 
animal, and conscious of his own true being as more than his soma or  
bodily mechanism. It is significant to note that the culturetypic infor- 
mation in this population of brains is essentially common to each 
brain, even though the genotypic information in a large society is 
essentially as varied as in the species. 

To understand this miracle of a culturally generated and naturally 
selected social and spiritual animal, of which Homo sappiens seems to be 
the only existing species on earth, we need to reflect again on the role 
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of‘ information, transmitted in ritual and belief, in shaping man’s 
adaptations to his environment and his fellowmen. This function of‘ 
ritual and belief is essential in any sociocultural system, I suggest, 
because it provides the bonds that tie the motivations of separate and 
otherwise competing animals to a common sociocultural system. The 
system then becomes a higher-level unit of evolution, which in one 
sense is akin to the constellation of species to constitute an ecosystem. 

The bond is the information. In sociocultural evolution this informa- 
tion is at first communicated unconsciously by “conditioned” be- 
havioral responses to the behavior of others in the group (involving 
ritual arid “imprinting”-ty pe experiences) but later becoming con- 
scious perceptions through communication by myth, theology, and 
science. The content of the information is that the personal welfare 
and viability of a human being are enhanced by his voluntary associa- 
tion in and service to an ecosystem larger than his body. This larger 
system-which always has been essential to the reality of his being 
-has now in fact become a conscious element of his personal nature, 
especially through the information encoded in his brain by the 
sociocultural system. For the individual, as a properly cooperating 
member of this system, the probability of his genes being replicated in 
the future is much greater even if-ften exactly because-he par- 
ticipates in the sociocultural aspect of such a larger ecosystem to the 
point of sometimes risking his own life for the welfare of this larger, 
more than genetically structured, element of the self. 

Dunn’s paper in this issue presumes that something operates to do 
this; Campbell’s shows that it cannot be done by natural selection of 
genotype. I have just provided here a bare outline of the transforma- 
tion of the units of selection (phenotypes) in sociocultural evolution 
from competing somata to competing sociocultural units whose 
“specific” informing patterns are replicated in a population of brains 
instead of in a population of DNA molecules in a population of cells. 

The  emergence of the conscious feelings of self as more than the 
body, as a larger being with sociocultural loyalties and cosmic connec- 
tions, has been provided by the evolving systems of socially transmit- 
ted rituals and beliefs, usually called religions. Their dependence 
upon and difference from their genetically programmed somatic sub- 
strates is beginning to be revealed by several disciplines of the sci- 
ences, and readers of Zygon can find throughout its volumes dozens of 
key papers by top investigators that open doors to new vistas in these 
matters. But, as a succinct and independent presentation of very 
much the same story of the emergence of biocultural man that I am 
seeking to present in this section, I would commend a review of 
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“Evolutionary Perspectives on Purpose and Man” by Solomon H. 
Katz.56 

I suspect that new research on these problems in the next few 
decades will greatly advance the field of cultural evolution over its 
present diffuse network of concepts which are not yet so tightly con- 
nected and validated as is the case for many elements of genetic 
evolution. The conceptual system or model of cultural evolution lhat 
has been developing in me during the past forty years has gone 
further even than the positions presented by the above-mentioned 
associates to cause me to conclude that the present crisis in human 
cultural evolution will require and will produce the emergence o f  a 
reformation of traditional religions that will unite traditional, deeply 
felt, emotive, pietistic, religious feelings with fully scierit.ific “myths” 
or beliefs .s 

Here I am speaking of the role of beliefs as a necessary inter- 
mediate stage in the generation of attitudes and motivations. I (lo not 
overlook the necessity, on the one hand, of the underlying stages o i  
genetics and rituals, or, on the other hand, of the overlying stages of 
the moral, societal, and ecological values which are aims or goals that 
are motivated. Speaking, then, of beliefs as a necessary intermediate 
stage in man whenever he has reached the level where beliefs 
influence his behavior, I would say that, for those exposed to scientific 
beliefs, the scientific extension of previous myths and theologies 
would be as essential to aesthetic and motivational religion of the 
twenty-first century as were the informational patterns of the D N A  
necessary for the evolution of cells and organisms. It also seems to me 
that such an interpretation of religion in terms of  modern natural 
philosophy or science is as necessary and as big a step in the advance- 
ment of religion as was the synthesis of Platonic arid Aristotelian 
philosophy with religion in the preparation for Western civilization as 
successor to the classic Mediterranean civilization. 

I shall present some brief account of why I think this, but first I 
would summarize the present section of the paper as suggesting that 
evidence is becoming overwhelming that religion is a part of man’s 
basic and perennial nature and is simultaneously biological arid cul- 
tural. The perennial necessity for Homo to produce adaptive behavior 
to meet the requirements of a sociocultural life in the real world and 
the impossibility of this being done genetically assure us that religious 
rituals and beliefs (or their equivalents) will continue to flourish and 
evolve with man as long as he survives as a sociocultural animal. From 
this history of the total ecosystem controlling human destiny in the 
long and short ranges of its biological and cultural evolution, one 
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could properly conclude that the system has ordained the evolving 
religious systems and their rituals, myt.hs, and theologies to encultu- 
rate our deepest reverence for this total system, which contains our 
ultimate resources and specifies what is required that we may have 
life. I t  is this system which thus far has produced such an awe- 
inspiring transformation of’the dust o f  the earth into living forms so 
f‘ascinating to us as ours. Hut let us proceed with caution. 

Even if scientific evidence became overwhelming for the view just 
presented, that religion is the agent in cultural evolution that has 
transformed the basic perspectives and motivations ot‘a genus of apes 
into social and spiritual humans, we are still faced with several 
distressing and difficult questions presented by Heilbroner and 
perhaps by most thoughtful people: 

1 .  How can religious beliefs be effective in a population enlightened 
by scientific understanding of reality, an understanding which is 
required if we are to enjoy h e  fruits of its technology? 

2. Even if‘ we grant that religious information or  control may be 
necessary, hdw can religion ever be other than authoritarian and 
repressive, requiring us to give up our cherished freedoms at- 
tained in recent Western civilization? 

3 .  Even i f  we “regressed” to a firm religious faith, is there any evi- 
tlerice that it could motivate a sufficient devotion to consequences 
in a distant future so that men would voluntarily deny the satisfac- 
tions of their present desires if those should conflict with the re- 
quirements for life in that future? 

1. Even if we found a religious faith that could survive in the light of 
modern science, that would provide as much freedom as we want, 
and that could motivate devotion to the long-range future, would 
not such findings exemplify more the characteristics of human 
engineering for this-worldly human benefits than the opera- 
tions of some “ultimate reality” or “Lord of History” implied by 
traditional religions? 

‘ I h e  next four sections of this paper will respond to these questions. 

  HE EVOI.UTION OF SCIENTIFIC THEOLOGY 
The Emergence ofReligious Beliefi. In the long period of its evolution, 
religion has gone through several stages, each more advanced than 
the previous but also completely dependent upon the previous stage. 
This is the character of evolution in general. It also is a common 
character of living systems that, in some rough way, “ontogeny re- 
capitulates phylogeny.” That is, in the development of each new or- 
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ganism from zygote or seed through embryo to mature organism, 
there tend to be a series of stages that in some ways resemble t.he 
stages of the long-term evolution of the species. In the development 
of a human, the zygotic first stage is always a single cell, like a pro- 
tozoon; then he becomes a primitive multicellular colony arid passes 
through two- and three-layered stages, a fishlike stage, and continues 
to develop complexities in the same general order of stages as that of 
the evolution of life from lower to higher orders. A similar parallelism 
of stages has been observed between the development of relib’ rlous 
experience from babyhood to adult arid the stages of the long-term 
evolution or history of religion.‘” I will mention for our purposes 
here only four gross stages of religious evolution or “phylogeny” in- 
volving four stages in the evolution of communication: (1) pvimitive 
ritual, (2)primitive beliefi or myths, (3) theolo<q, and (4) sc%mt$c theoloa, a 
stage upon which 1 believe we now are entering. We can estimate 
these as roughly equal steps in the evolutionary process whose begin- 
nings (as is often the case in evolutionary developments) are found at 
points spaced at an exponentially decreasing series of numbers of’ 
years ago. In this series the beginnings were, respectively, some few 
times lo7, lo5, lo3, and 10’ years ago. The emergings of these levels 
of religion are tied to certain stages of the evolution of brains and 
cultures. In the next section I want to discuss the lhzrd major step, 
theology, which took place between one and three thousand years 
ago. In the section after that I shall discuss thefimrth and latest step in 
the evolution of religion, scientific theology, which started in recent 
decades and which is central for our consideration. 

The Emergence of Theologyfrom Myth,. Wallace and others have esti- 
mated that recent cultural “genera” of religion appeared at least one 
hundred thousand years ago and that there have been more than 
one hundred thousand species of them, from which present religions 
have been selected because of their capacity to provide the specific 
sociocultural wisdom needed to shape human brains for the viable pat- 
terns of social life.59 

Without going into details on the evolution of‘the religious cores of‘ 
human cultures, one can say that, as the development of  the human 
brain and its cultural-information content expands arid enables man 
to perceive ever wider horizons of potential futures, man passes 
through several stages of religious development. The emergence of 
new stages in evolutionary history of both genotypes and culturetypes 
is usually the product of a relatively radical stress on the living sys- 
tem produced by a relatively radical new circumstance in the en- 
vironment.fio In fact, it is widely known that the brain is so devised 
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that it will automatically switch to wilder and wilder or  less well-estab- 
lislted or less habitual operations as new circumstances cause the 
habitual responses to produce increasing failures and frustrations. 
‘I‘here is also evidence that, in the prior genetic phylogenies, radical 
changes iii circumstances may even select genetic programming for 
greater gcrietic variability, which increases the proportion of novel 
trials arid likewise, of course, of failures.F1 Both our cultural and 
genetic phylogeny have prepared us with ways for more rapid and 
radical adapt.ations when crises force us to acquire them. 

Karl Jaspers has suggested that some twenty-five hundred years 
ago there was, in several major cultures of the world, a radical change 
wliich produced what he has called an axial age or period, a time of 
turning when there emerged such new cultural phenomena as Con- 
fucianism, Buddhism, Zoroastrianism, the Judaic Prophets, and the 
Greek philosophers.G2 

A central case, for our purpose, was the rise of Greek philosophy (a 
precursor of modern science), with a consequent decline of more 
primitive religious beliefs and rituals as the intellectuals, and later 
others, came to view them as logically unreasonable or  incredible in 
the perspective of the new philosophy. Although the efforts of the 
philosophers themselves to deal with problems of human destiny and 
virtue became a step toward a new level of man’s rational cognition 
aiid control of culture and social behavior, rational philosophy like 
rational medicine remained a very ineffective and insufficient in- 
strument for motivating wise behavior as compared with the long- 
selected and not yet very fully cognized but more ancient and more 
fully adapted wisdom. Greek philosophers were nearly as unaware of 
this unconscious wisdom of  the cultwe as modern medicine was of the 
genetic Wisdom ofthe Body until brought out by Walter B. Cannon in a 
;I book by that title in 1932. 

The repair of this flaw in philosophy was begun-although too late 
to maintain the morale, meaning, and morals necessary to save 
Greco-Roman civilization from the Dark Ages-by the union of 
significant elements of Creek philosophy and the Christian offshoot 
f’rom the already highly rationalized Judaic system of beliefs and 
ritual. This union of philosophy and religion into theology came in 
two great waves. The first wave was the neo-Platonic synthesis of the 
“Church Fathers” in the first few centuries A.D.  from such New Tes- 
tament apostles and hermeneuts as Saint Paul and SaintJohn to Saint 
Augustine. T h e  second was the Aristotelian synthesis of Saint 
Thomas in the thirteenth century. Christian theology came to a 
climax just before the Renaissance, the Reformation, and the rise of 
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modern science. These two waves constitute a grand step toward the 
rationalizing of religious myth, a rationalizing properly restrained by 
its incorporation or keeping of the hidden, unconscious, or  r iot  yet 
rationalized wisdom of tradition. 

Moreover, this restraint on hypothetical reasoning involved the 
Judaic tradition’s strong pragmatic demand for historical, empirical, 
or concrete evidence concerning the nature of the deity and of 
human salvation. Some have suggested that it was this very mixture of 
Greek logic and imaginative hypotheses with Judaic insistence on the 
empirical evidence of actual, historical events that made Christendom 
or Western civilization the seedbed from which sprouted modern 
science.63 In any case, Christian theology was a high step toward 
converting primitive or “mythical” explanations of religious ritual 
into the sophisticated, rational, scholastic, or theological “myths” of 
Greek philosophy. 

The Emergence of Scaence and a New Religzous Crasas. ‘This brings us to 
the present situation and in particular to Western civilization. The 
psychosocial conditions to engender and tolerate both the Renais- 
sance of classical knowledge and the explosion of scientific knowledge 
within Christendom in recent centuries would seem to have been 
made possible by the deep, widespread, and effective enculturation o f  
a life-generating faith which was credible and hence viable in the light 
of the philosophical rationalism of Plato and Aristotle. At the same 
time this faith provided meaningful feelings, attitudes, and motiva- 
tions, which produced in the population a relatively high degree of 
social altruism combined with psychological freedom and satisfaction. 

However, the explosion of modern science since about 1500 be- 
came a threat to the existing level of cognitive sophistication of the 
religious traditions just as did the earlier explosion of rational knowl- 
edge in classical Mediterranean civilization. And I suggest that now, 
as well as a couple of thousand years earlier, the breakdown of cre- 
dence in the old traditions comes more from the lag in finding ade- 
quate interpretations of the hidden wisdom of the old tradition in 
terms of the new cognitive scheme than from the absence o f  wisdom 
in the tradition. 

For understanding the relation between religion and other elements 
of culture and the relation of these to the more slowly changing infor- 
mation that shapes our biological nature, it may be helpful to use an 
analogy nicely provided by some terms common in contemporary com- 
puter technology, where “hardware” denotes the electronic and mate- 
rial machinery and “software” denotes the special linguistic or logical 
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rules that program the machinery with information that makes it 
useful for human purposes. Before each new job, the software is fed 
into the machinery by information on punched cards or magnetic 
tape as the machine’s program. The  machine “reads” this program or 
incorporates it so that it becomes a part of itself. In analogy we may 
say that culturally formulated or evolved religious information be- 
came the basic motivational software of the hominid Homo supiens, 
to program this “ape” to become the human nature we  know. The 
hardware in religion is the fixed, genetically programmed motiva- 
tional mechanisms of the lower brain centers to which religiously 
evolved ritual behaviors arid beliefs tied the new, culturally transmit- 
ted information about self, society, duty, and hope. The special hard- 
ware to “read” programs from cultural software is the brain’s neocor- 
tex. It is this new, cultural, socially transmitted level of information or  
software that provides the characteristic human patterns of feeling 
and logic in conscious choice making. In several thousands of years of 
evolution the hardware of the human gene pool has changed little. It  
is the software (or belief systems) that has evolved increasingly rapidly 
and has become for all practical purposes the program that motivates 
(so long as it remains cathected to the hardware) man’s sociocultural 
behavior. 

What is zv,jbct believed does in fact determine behavior. Here “in 
fact  believed” means a belief (or disposition of neurological behavior) 
whose reality is tested by nonverbal behavior (deeds) rather than 
merely by verbal behavior (words). A biblical awareness of this union 
of “software and hardware,” “science and technology,” or “belief 
and behavior” in religion is reflected in such phrases as “As a man 
thinketh in his heart, so is he” or “Faith is the substance of things 
hoped for.” More recently, Nietzsche and the God-is-dead theologians 
have called attention to the fact that a lack of belief is equivalent to the 
death of the effectiveness of a concept. Belief is the substance of 
religion and theology as it is of science. When credibility is depre- 
ciated, the religious system’s capacity to provide men with meaning, 
hope, and moral motivation breaks down. 

Arnold Toynbee pointed out that Christianity came to the end of its 
effectiveness in the seventeenth century-I think he meant particu- 
larly among the literate or intellectual elements of the population.64 
The Enlightenment of the eighteenth century was akin to the rise of 
Greek philosophy. The philosophes (early social scientists) really 
called out the death of traditional religious belief a century before 
Nietzsche and two centuries before the God-is-dead theologians. 

As one would expect from an understanding of the nature of reli- 
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gion and human history, there arose, beginning in the eighteenth 
ce n t u r y part ic u 1 a r I y , wide s p r e ad re s po n se s to provide more 
“scientifically” acceptable formulations of traditional religion without 
losing its long-evolved wisdom, for example, Joseph Addison’s “Crea- 
tion” hymn, o r  the sermons of America’s greatest theologian, 
Jonathan Edwards-both reflecting on the Newtonian physics and its 
new world view. Also there arose then, and ever since, various salva- 
tory programs whose authors did not distinguish the living baby of 
religious belief from the dirty bath water of the incongruous mess of 
its expression in an outmoded Greek physics or metaphysics which 
had become incompatible and incredible in the context of a new 
physics. These programs, such as Auguste Comte’s scientific religion 
or Karl Marx’s and Sigmund Freud’s beliefs and rites for psychosocial 
salvation, were attempts to provide “more scientific” alternatives to 
traditional religion. 

At the same time, just as Greek philosophy (science) earlier had 
spread its impact over the Mediterranean basin and the whole Roman 
world, the impact of Western culture and its modern sciences has 
spread around the whole world’s ocean basins and has begun to erode 
the religious beliefs of the other cultures great and small. Marxism 
with a new prophet has covered China already. University students 
and cultural leaders in the bulk of the countries of the world find little 
in their traditional religious beliefs that grips their hearts. Youth 
around the world are showing symptoms of anomie, meaninglessness, 
and existential despair. There are prophets of doom who perceive 
that every culture is losing its meaning and that the glue that once 
bonded social and psychological order is coming unstuck. Among 
intellectuals and sensitive artists first, and spreading to others later, 
one finds increasing evidence of diminishing faith and hope for the 
future of either their own culture or of mankind. 

There are countercultural movements of all kinds, political and 
violent as well as ideological, ranging from the absurd to the construc- 
tive. The proliferation of new cults and the decay of traditional ways 
and institutions are suggestive of the decline of classical civilization 
around the Mediterranean, only now the evolutionary time scale is 
faster, thanks to scientific communication systems. 

Immorality, private and public, seems to be increasing-or at least 
is not under the same pressures and clear focus of public censorship 
obtaining a few decades earlier. For the envied “leaders” of industry 
and state who can afford it, there is increasing indulgence in hedonis- 
tic practices less inhibited by moral concern for the public weal-a 
sort of fiddling while Rome burns. Declines in the work ethic and 



ZYGON 

institutional loyalties are widespread. The  proportion of “inner- 
directed” persons is declining. In this century two world wars and 
rumblings of worse social instabilities, private and international hi- 
jacking, arid threats of nuclear holocausts have led to widespread loss 
of hope and rising anxieties. 

Even if the internal decay of societies today were no worse than it 
was in the second-century Koman Empire, there is something far 
more dangerous for our future than anything that existed then, and 
which, in spite of all the warnings from the relatively few who really 
understand it, is not yet sufficiently recognized to lead to effective 
precautions. This is the instability produced in contemporary societies 
b y  modern scientific technology, of which the atom bomb is only the 
best known element, and of which population explosions and irrever- 
siblc damages to the ecosystem upon which our future is dependent 
are only some of the other better known elements. Moreover, the 
ability to use all the present technologies, wisely or  lethally, is on the 
verge o f  becoming worldwide and hence forcing us to become a single 
technological community on spaceship Earth, wherein that which rel- 
atively small groups in any part may do may have drastic impacts on 
what happens to others everywhere. In such a situation, we face 
threats far more radical than those faced by the internally decadent 
Konian Empire. 

Hence in a time when the enculturation of‘ high-minded spiritual 
arid social values is declining, our technological vulnerability requires 
them to be far higher than they were in the most saintly religious 
communities of the past. While the improper use of atom bombs can 
to some extent and for a short time be controlled by “physical” rather 
than “moral” superior force, sooner or  later the control of its use will 
have to be internalized within the nervous systems of the potential 
users as has the proper use of knives in primitive human cultures or 
the proper use of their fangs by wolves. An inadequately controlled 
atomic-bomb fang among the cubs of Homo would be a nightmare of 
death in the living systems of the earth. 

In view of all this, Heilbroner’s sophisticated and conservative 
I.nquiry found “the outlook is for what w e  may call ‘convulsive 
change,’ ” a prospect before which “the spirit quails and the will 
falters.”65 Something worse than a new Dark Ages is possible. If re- 
ligioqs software is the only answer allowed by our analysis of human 
nature-rather than the hardware of animal instincts or  of political 
(military or internal police) power-then something grander and 
more effective than the emergence of Christian theology is called for. 
Let us look then into this. 
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The Coming oJ'Scient$c Theolo<gy. In contemplating the present dc- 
cline of effective religion and the threats to the future of civilization, 
we should bear in mind the long evolution of religion which we earlier 
rehearsed to show that there always have been elements in the geneti- 
cally programmed ancient centers of our brains designed to motivate 
us to suitable meaning, direction, courage, and hope in our dealings 
with our environment as that environment has been up t o  the pres- 
ent. We should also keep in mind that in civilized man these ancient 
brain mechanisms have been overlaid or enculturatetl by evolving 
systems of human meaning, purpose, goals, and values whose tlecp 
level motivation is fed by various socially evolved software programs 
of the rituals and beliefs of religion. 'The religions program the basic 
or central values, goals, or motivations (ultimate concerns), wliile 
other enculturated patterns (arts and technologies, languages, etc.) 
provide culturally evolved means for realizing them. 

We should keep in mind that these software programs, like the 
hardware programs before them, have been open systems that 
evolve by their capacities to respond to changes in the circunistaiices 
and hence in the requirements for continuing as living systems. 'The 
environmental changes produce stress on the system. The feedback 
from sensors ofthe stress operate in the brain's hardware to engender 
loosening of the system's rigidity and open up its capacities fOr muta- 
tion or change in brain patterns or  cultures. 

In primitive cultures (and often still, even in high-level scieritific 
engineering) most of the program changes were not usually con- 
sciously planned or  developed on the basis of' any systematic knowl- 
edge. They were simple, often random, explorations o f '  signs o r  sym- 
bols of the elicited ritual behavior or released behavioral repertoires 
and of the ensuing consequences. The higher the culture, the more 
individuals there are who participate at conscious and rational lcvels, 
drawing upon the culturally accumulated software models of the 
nature of self and the world that interlace with their unique genotypic 
hardware structures to program their brains. 

Greek philosophy represented the breakthrough to a recognition 
that rational thought, using ordinary, unconsciously evolved Ian- 
guage, is in fact a fairly useful map or model of the real world, whose 
careful pruning and use can provide answers to many problems about 
the real world and even predictions concerning wise behavior in the 
future. A most successful case was the Greek geometers. 'There, a 
special language o r  symbol system had been pruned and cultivated to 
the point where, in Euclidean geometry, its logic could calculate or  
project such astounding information as that the world was a ball 
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rather than a table. Moreover, the logical manipulations of this sym- 
bol system gave fairly closely the actual size of the earth simply by 
measuring the length of the sun’s shadow at noon at two points in the 
Nile valley! 

It was out of such greatly enhanced powers of conscious and ra- 
t,ional thought, as we have seen, that a Western theology arose to 
adapt religion more adequately to a culture in which this kind of 
thinking had become a characteristic at least of the leaders, a thinking 
which raised the Greco-Roman sociocultural system far above the 
level of intellectual, technical, and aesthetic powers of surrounding 
barbarians. The necessity for a theological or philosophical rational- 
ization of earlier-evolved and tested myths or  beliefs arose from the 
decreasing effectiveness of the traditional religious beliefs as the new 
philosophy made them dubious. The societies dominated by Greek 
philosophy began to lose their capacity to enculturate the necessary 
meaning and morals to motivate adequate behavior for a complex 
civilization. Although the new theology was not sufficiently finished 
and effective in time to prevent the moral and spiritual inviability of 
the Roman Empire from erasing much of its high Greek culture, I 
suggest that it was this theological or  rational overlay of the more 
primitive myths and rituals of religion that later did in fact provide a 
society with the socio-moral and spiritual character in which there 
could be a Renaissance of the Greco-Roman level of consciousness 
and in which there would be generated the second wave of science 
that has far surpassed the initial science of the Greeks. 

We must also be clear that the increasing of rational and logical 
powers in no way diminishes the emotive or aesthetic character of 
human behavior. Ever since Archimedes cried “Eureka!” on his dis- 
covery of the principle of specific gravity, scientists as well as other 
discoverers of new knowledge have reported the ecstasy that goes 
with )the solving of even a puzzle in ordinary knowledge. In theologi- 
cal puzzles which are of even higher or more sacred concern, the 
intellectual solutions and convictions may be accompanied with even 
higher levels of feeling or ecstasy. 

At the same time, on the behavioral side, we should be clear that the 
rationality of a conviction in no way lessens the likelihood that men 
will act as they morally should, even self-sacrificially if necessary. 
There is a widespread illusion abroad in contemporary society that 
reason and science are aesthetically and morally cold. The cause of 
this may be the experience of doubt and indecision when reason fails 
to provide clear convictions, when reason becomes confused by 
conflicting reasons. This, indeed, is what has happened to theology in 
the past few centuries, and hence the religious response such an un- 
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convincing theology produces is cold and generates no great en- 
thusiasm for its alleged spiritual or moral precepts. It is exactly the 
failure of  clear ratiorial conviction that makes for a weakened religion 
in an intelligent and educated population. 

From the first century A.D. until a few centuries ago, there was in 
certain roots of Christian culture a strong integration of' all levels of' 
religion from the basic instinctual, gut-level aesthetic feelings in ritual 
all the way through traditional myth to the top of the flowering o f  
rational theology. But, since the rise in the sixteenth and seventeenth 
centuries of' the new world view of man and nature produced 
by the modern sciences, there has been decreasing integration at the 
top rational level in religion, and, in spite of the increasing need for 
religion, it has been declining in effective power arid wisdom. What is 
it that prevents an integration of religious belief or convict.ion with 
modern science such as was achieved by Christian theologians with 
the earlier thrust of the Greek rational world view? 

I suggest that basically the barrier has been the split or segregation 
of Western civilization into two cultures, the human-value culture and 
the scientific-technology culture, a split intended to save the sacred 
but which in the end may prove to be fatal if we persist in it. I suggest 
that the breakdown of this barrier is occurring as the crises it is produc- 
ing increasingly threaten what is sacred for man and that some of us 
(a tiny minority at the beginning) are active agents with the inevitable 
historical or evolutionary processes in bringing it about. 

In this connection, it is interesting that many of the scientifically 
informed intelligentsia are beginning to take a new look at religion; 
that some of those who have taken the scientific pictures of' reality 
most seriously as indicators of dangers ahead for humanity have been 
forced to conclude, along with Jay W. Forrester, and Heilbroner, that 
perhaps the only solution to the problem of motivating mankind to 
viable social life may be religion, even when they have little personal 
experience with or sympathy for religion.66 For many the outlook 
seems bleaker for science than for religion. 

My own views of the nature and the future of religion have been 
shaped by a group of scientists who started looking seriously at reli- 
gion several decades ago. Many of them are authors in 2ygo.n. The 
evolutionary view I have presented above is a product of this experi- 
ence and provides me with what I judge to be simultaneously deep 
religious experience and sound scientific understanding. On the basis 
of this perspective I see a more hopeful future for science, for reli- 
gion, and for mankind because of the possibility for the genuine 
integration o f the  best in both. 

In spite of the persistence for several centuries in Western civiliza- 
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tion of a dogma that the sciences cannot deal with moral and religious 
problems, I suggest that before this century is out we shall see all over 
the world an increasing integration of information from the sciences 
into the heart of the belief systems of traditional religions. I prophesy 
human salvation through a reformation and revitalization of religion 
at a level superior to any reformation in earlier histories, a level as 
high above that of Jaspers’s axial age as that was above the primitive 
religions of 10,000 B.C. Instead of adapting to Greek philosophy or  
some other lesser rationalism that came into being in that period, the 
religious reformation now, already begun but not yet widely known, 
will be a theological adaptation of traditional religious beliefs and ritu- 
als to the modern sciences. The new religious and theological lan- 
guage will be as high above that of five centuries ago as contemporary 
cosmology is above the Ptolemaic, as contemporary medicine, agricul- 
ture, communications, and transportation concepts are above those of 
the fifteenth century. 

Modern science is the new revelation about human nature and the 
world that is universally credible and compelling for most men today, 
as already shown by the spread of scientific medicine and other 
scientific technologies to all cultures of the world. When it becomes 
successfully integrated with religious traditions, scientific understand- 
ing will tend to pull them more closely together, as it has pulled the 
world’s varied medical beliefs and practices together into a more uni- 
versal system. At the same time, the scientific theologies will find 
genuine virtues and validities in each of the great religious traditions 
and will adapt themselves to each local culture, as scientifically based 
medicine or  agriculture has adapted to the local situation’s par- 
ticularities without losing its universality. 

One need not fear any domination by scientists, as one now may 
properly fear domination by one or  another political dictator, for 
science is the element of human cultural evolution that has learned 
most deeply to understand that the evolution of valid knowledge is 
not to be entrusted to any individual human wish, prejudice, or  per- 

One of the prime distinctions of modern science, in contrast to 
Greek science, is its sacred ritual for validation, its insistence on get- 
ting a truth-value judgment from the external reality system itself, no 
matter how plausible or well confirmed a new hypothesis or  statement 
might be within the rational scheme of the scientists making it. As far 
as validating knowledge or finding out what is really so or  true is 
concerned, no community in the world is more religious than the 
scientists in bowing down before what they conceive to be the ultimate 

son. 



Ralph Wendell Burhoe 

reality system, which they call by the name of “nature,” seeking its 
judgments on their handiwork and brain work. 

Since I agree with theologian Gilkey’s position that the essential 
matter is that we find a religious perspective to be both mean i rg fd  and 
true, and since I find overwhelming evidence that the modern sciences 
have far surpassed any previous human experience in approaching 
truth o r  reality, I have to conclude that the sciences are a fundamental 
resource for theology. But it is clear that Gilkey’s requirement that 
religion be meaningful causes many to doubt the relevance of the 
modern sciences for theology and religion. We need to clarify this 
point a bit, even though in a single paper and in a climate of opinion 
that for centuries has been conditioned to understand theology and 
science either as enemies or as basically separate worlds of discourse I 
can only briefly touch what seem to me some high spots. 

As I have suggested above, the split of our belief system into two 
separate cultures is exactly the problem. The human-value culture is 
what provides meaning, and the scientific culture is the rapidly ex- 
panding source of new truth. I suggest that religion’s “meaningful- 
ness’’ lies basically in its function or capacity to provide men with ari 
orientation to their destiny in the world such that it will make good 
sense to them, will appear worthwhile and hopeful, in spite of the Fact 
that life is full of dangers and defeats, even death. The more con- 
scious, aware, and informed of the nature of himself and his world 
man has become, the more he has required hypotheses about the true 
nature of his own being and his world that is not fully or  immediately 
apparent to common sense. Traditional religious myths can be said to 
be equivalent to scientific hypotheses, but always for the purpose of 
justifying man’s meaning, hope, and duty in the scheme of things. To 
answer the great emotional drive that men have for such knowledge 
of what they may truly hope for their own long-range future is what 
distinguishes religious and theological understanding from other un- 
derstandings of reality. Such concerns have been called sacred or 
ultimate. However, aside from this practical requirement of sacrality, 
religious and theological knowledge in previous cultures have been 
structured about the same system of reality as secular knowledge. The 
sacred and the secular elements of belief evolved at a similar pace in 
most cultures. Such explosions of knowledge as we have seen in classi- 
cal Greek and modern scientific culture are exceptions. 

As I have already indicated, when Greek philosophy provided a 
radically new outlook on the nature of “true reality,” this produced a 
crisis for traditional religious formulations, which was largely 
resolved, for Western civilization, by the emergence of Christian 
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theology. (In painting this picture of the West in relatively few and 
broad strokes I am forced to leave out a lot of coniplicated detail 
about the continuing evolution of the Judaic tradition, the Islamic 
reformation, and others, and to focus upon the world view most 
widespread in the West.) 

In Christian theology the symbol of the ultimate and true reality 
which created man, shaped and shapes his destiny, and provides 
meaning, purpose, hope, and direction for human life is the term 
“God.” Central in religions generally are such symbols for the ulti- 
mate source and context of human life. In a world that has been 
converted to a very different world view from that of Plato and Aris- 
totle, the effectiveness ofthis “God” symbol requires its credible trans- 
lation into the new world view. In  the new scientific world view, the 
“reality” which possesses very similar attributes is called “nature.” In 
the sciences, “nature” has come to denote the total reality system, 
including the laws or ways in which it operates in time, the dynamic 
history of its sources as far as they can be traced in time and space, 
and hypothetical entities or  constructs that may not be directly ob- 
servable but on the basis of which what is observable logically follows. 

As I have been seeking to point out in this paper, in recent decades 
the sciences have tended to coalesce in providing what some like to 
call a general-systems picture of the way things are. Although there 
are a number ofconceptual levels, where size ranges from subatomic to 
galactic proportions and complexity from the simple molecular 
aggregates in sand to the vastly complexly ordered aggregates in 
brains, and while there are logical gaps between the various concep- 
tual systems, there has arisen an increasingly coherent picture of all 
these varieties of experience. The scientific picture tells us how the 
often inexplicable or  seemingly irrational world of our commonsense 
experience is the natural and rational product of a long history or 
cosmic evolution of a system of hitherto hidden or  unknown particles 
and forces, portrayed in different aspects by various sciences and yet 
all essentially integrated around a common, universal, everlasting, 
all-determining “ultimate reality system.” I shall say more about this 
deterministic picture in the section “What Is Man’s Freedom?” 

To the extent that there could be shown to be an equivalence be- 
tween what is denoted by the theological term *“God” and this 
scientific term “nature,” to that extent we could say that scientists are 
engaged in the attempt to talk about God and hence are doing theol- 
ogy. But I would guess that in the last fifty years more than nine 
hundred out of a thousand people I have known in the sciences and 
in theology do not see any relation remotely approaching identity 
between “nature” and “God.” 
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I have already suggested that the increasing number of serious 
conversations by first-class scientists and venturesome theologians, 
such as those who have been associated with Zygon, is beginning to 
break down the wall separating the two cultures and beginning to 
provide the new synthesis of religious thinking within the scientific 
world view. A wide range of the  complex, intellectual problems that 
needed resolution has been resolved. However, the resolution has 
not yet been wholly adequate, nor has it yet spread into the 
thinking and enthusiastic convictions of a sufficiently large sample 
of those influential people whose views dominate the scientific and 
religious subcultures to bring this illumination for a new scientific 
theology above the horizon of the accepted knowledge in general 
culture and provide the much needed light for a new day in human 
history. But there are significant and increasing signs of‘the dawn of 
that new day just in the first ten volumes of Zygon as well as in other 
places. While I cannot here review or even summarize in any systemat- 
ic way what has been accomplished, it may be useful to mention 
briefly some of the more significant problems that have been at least 
partially resolved in the minds of some of us. 

Perhaps the most general observation is that the scientific approach 
to “true knowledge” about “ultimate reality” seems to have become 
unbounded and universal. Because good scientists are the first to 
know how little knowledge they have and that they cannot, perhaps in 
principle, know any ultimate truth or reality, I have put these terms in 
quotation marks. But the explosion and universality of scientific tech- 
nologies, including agriculture and medicine, are testimony to the 
unsurpassed validity of  what science says. 

The seemingly safe strategy of theologies based on the Greek world 
view to retreat to discourse about God in areas not yet touched by the 
sciences, sometimes called the “God of the gaps” strategy, has been 
closed off as the sciences have more and more encompassed the range 
of all human experience, including not only cosmologies and creation 
stories but the inner realms of human feelings and thoughts. Probably 
most people today, even in Western universities, are not aware of the 
fact that human values, feelings, even consciousness and religion are 
currently being understood in new ways as natural parts of cosmic 
evolution, reflected by numerous papers by outstanding scientists in 
Zygon and elsewhere. Even the old Western concept of the indepen- 
dence o r  separation of mind from body or  conscious feelings from 
matter is fast becoming incredible and the distinction irrelevant. 

For those theologians who have given up God but who view the 
social ethics and values of the tradition as still safely separated from 
science by a gap, the recent growth of papers accounting for social 
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behavior, values, and morals as natural products of the evolutionary 
scheme of brains and sociocultural systems is foreshadowing the end 
of the Greek world view as the basis of religion and ethics. A whole 
new “metaphysics” has grown out of what is now called “physics,” a 
new epistemology, ontology, and cosmology or natural history. 

To summarize this section on how religious beliefs can be effective in the 
light o f  contemporary science, my view is that as much as our being on 
the brink of a new Dark Ages we are also on the brink of a new stage in 
the intellectualizing of religious belief. I have suggested that this has 
happened before in religion’s adaptation to the radical rise of Greek 
philosophy. The grounds for the new intellectual understanding are 
the “philosophy” of science with its view of human nature and the 
total nature or  reality of which man is a part-and of the require- 
ments which that nature demands and the opportunities which that 
nature provides for man’s future. I have indicated some scientific 
grounds for believing that there is no real separation of intellect from 
feelings and behavior and that a highly rational and a scientific theol- 
ogy can provide as much spiritual and moral power as any previous 
religious beliefs. Scientific theology can fill Gilkey’s requirement for 
meaningfulness as well as truth. I have suggested that the time lag in 
religion’s response to adapting to the new circumstances, consequent- 
ly causing a split in our culture and our brains, has brought the world 
to a crisis in religious need which will force some such adaptation as a 
scientific theology. One could say that nature or  God is leading man 
into a new age. I think I have given a partial response to Heilbroner’s 
fear that religion is necessarily antiintellectual and antiscience and 
sho&,n that the recent opposition can be understood as a temporary 
state’ caused by a time lag that has put two primary sociocultural 
divisions out of phase in their recent evolution. 

I t  should be carefully noted that in speaking of the last two major 
stages of religious evolution, rational theology and scientific theology, 
I am in no way suggesting that prior stages of religion will be re- 
placed. Rationally unanalyzed cultural traditions of belief and ritual 
as well as the unconscious information in phenotypes and genotypes 
that produce religious experience will continue to be as necessary in 
the future as in the past, just as genotypes and brains are necessary if 
we are to have philosophy or science. In fact, if children at the right 
stages of life are not by their societies institutionally enculturated 
through suitable rituals and traditions about which we may have only 
the most superficial knowledge, a society may have no possibility of 
ever enculturating them with what may be spiritually and morally 



R a l p h  Wendell  Burhoe 

essential-at least if we are to take seriously the implications of the 
various scientific evidences for the hierarchical stages necessary for 
life systems. Rational or scientific theology by itself is as impotent as 
rational or  scientific textbooks to people who have not yet learned to 
talk or read. My argument for scientific theology is only for those who 
function in the outer cortex of brain and scientific culture. But this is 
exactly where we find the breakdown to which Heilbroner and others 
are pointing. It is here that the earlier rational theology and related re- 
ligion have broken down, as I have sought to demonstrate. 

I shall leave to following sections various other characteristics of thc 
coming scientific theology. The relation of‘ the gods t o  t.hc natural 
forces of physics will come in the last of these, except that we need to 

deal with it somewhat further in the beginning of t.he ncxt section on 
human freedom. 

WHAT Is MAN’S FREEDOM? 

Individual Freedom apart f r o m  Society. The problem of human freedom 
and responsibility is tied to the problem of man’s meaning in a reality 
system, whether we call it God or nature. 

Since the rise of modern science, religion has had a difficult time 
presenting credibly its primary message that man is created by a 
creator which actively continues to care for, supervise, and lay down 
and enforce laws for man’s behavior, thus providing an objective or 
real frame for man’s purpose and meaning in the scheme of things. 
Christian theology from the beginning quite properly conceived of 
God as transcending nature, as long as nature denoted only the 
naturally obvious phenomena of experience; and hence natnre was 
understood as merely one phase of God’s productions. By the seven- 
teenth century, the Newtonian world view tended to remove any con- 
cept of a God involved in the material world to a distant remove from 
man. The Deist or  “clockmaker” view of God sought t o  relate to that 
new scientific world view by suggesting that in the beginning God 
created all things after the fashion of a clock maker. He then wound 
up the clock to set it going, and after that all went according to 
Newtonian mechanics. The mainstream of Christian theology prop- 
erly avoided that solution, but, to do so, it had to separate its realm of 
spiritual and moral values from the scientific world view and thus 
remove itself to a “God of the gaps” position in which it has been 
withering as the scientific world view proceeds to fill the gaps. 

In the past century, interpretations of the second law o f  ther- 
modynamics as implying eventual destruction of all organized com- 
plexity and life have been deemed a death blow to any faith that the 
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cosmic reality cares for man. The interpretation of'the Darwinian and 
neo-Darwinian evolutionary theory as indicating that life is the prod- 
uct of random rather than planned activity has been considered simi- 
larly. Hut, in a brilliant exposition (first published in Zygorr) of the 
second law a n d  of evolutionary theory, J .  Bronowski shows exactly 
what is wrong with those  interpretation^.'^ Employing some of the 
recently developed and not ye t  widely recognized theory of the 
evolutionary process--a systems theory integrating the evolution of 
atoms, chemicals, life, consciousness, and culture-he shows how man 
instead of being an alien in the cosmos is, indeed, a special feature of 
it. For those who are concerned to develop an understanding of the 
sacrality oi' marl's relation to the various levels of the ecosystem arid 
his meaningfulness and duty in the cosmos, this paper by Bronowski 
provides basic ground. I give some quotes that I think are of great 
significance for a philosophy arid theology of man in the light o f  the 
sciences: 

'llierc i s  t hcrefhre a peculiar irony in the vitalist claim that the  p rogrm 0/ 

~710/11ti0)i,/r01n ,simp//, to compCx cannot be tlie work of chance. 0 1 1  the contrary, 
;is we scc, exactly this is hww chcmce works, and i.s constmined to  uiorlt hy ils rmturo. 
'l'lic total potential o f  stability tliat is liitldeu in  matter can only he evoked in 
stcps, each higher layer resting on the layer helow i t .  'The stable units that 
cotnposc one layer are the raw material for rantloin encounters whicli will 
produce highcr conligurations, some o f  wliicli will chance to be stable. So 
lotig a s  there remains a potential of stability which has riot t)ecome actual, 
thetie is t i o  other way for chance to go. 

The Second Law describes the statistics of' a system around equilibrium 
wliosc configurations are all [equally probable], and it makes the obvious re- 
mark that chance can only make such a system fluctuate around its average. 
'['here are no  stable states in such a system, anti there is therefore no stratum 
that can establish itself'; the system stays around its average only by a principle 
of indifference, because numerically the most configurations arc bunched 
around the average. 

Biit il ' tlicrc are Iiidden relations i t i  the system O I I  tlie way to equilibrium 
wliich cause some configurations to bc stable, the statistics arc changed. 'The 
preferred configuratiotts may t)e unimaginably rare; nevertheless, they prc- 
setit aiiorlier level around whicli tlie system can bunch, and there is now a 
coutitcrcurrerit o r  tug-of-war within the system between this level arid the 
;tverage. Sitice the average lias 110 inlierent stability, the preferred stable 
configriratioti will capture members o f  the syst.eni often enough to change the 
distribution; arid, in the end, the system will he established at this level as a 
new average. In this way, local systems o fa  fair size can climb up from one level 
of  stability t o  the next, even though the configuration at the liiglier level is 
rare. When the higher level becomes the new average, the climb is repeated to 
the next higher level of' stability; and so on up the ladder of strata. . . . 

Wlien Lhere arc hidden strata ofstability, one above another, as there are in  
our  universe, i t  follows tliat the direction of time is given by the evolutionary 
process that climbs them one by 
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Hut Bronowski is only one of many who would correct popular 
misunderstandings, even the misunderstandings produced by such 
excellent physical scientists as Jacques Monod in his Chnnce and 
Nece,ssity.6v Theodosius Dobzhansky and Georgc Gaylord Sitnpson, 
pioneers in the neo-Darwinian view, seem always to have seen natural 
selection as a nonrandom or deterrnined process-working, to be 
sure, upon the random variations provided by another aspect of’ na- 
ture, just as indicated in Bronowski’s paper. The  emerging picture is 
well represented by Bronowski and is based on hard physics fo r  its 
“new concepts in the evolution of complexity” both in its “stratified 
stability and unbounded  plan^."^" 

In general, I would say that the new scientific pictures of‘ man’s 
creation by natural selection again allow for the restoration of the 
validity of‘ a god concept as a reality which maintains pcrpetually a 
concern for what is going on in the cosmos, even a complete control of 
the process. This concept of “complete control” o r  “scientific deter- 
minism” is another stumbling block with which theologians them- 
selves have been struggling since long before modern science began. 
How can one speak of  “God” as designating that which controls every- 
thing and yet allows man freedom to make choices and be responsible 
for his choices? 

While many earlier theologians did not hesitate to interpret God’s 
sovereign power as completely determining human destiny, there has 
grown to be an aversion to this interpretation in the contemporary 
world which finds i t  necessary to limit God’s power to explain human 
freedom. But, as in many paradoxes, both o f  the seemingly opposite 
or  self-contradictory aspects are in fact true. What makes them 
paradoxical is the inadequacy of the language in which they are ex- 
pressed. The amount of published material on the question ot‘ man’s 
freedom and God’s omnipotence (or nature’s determinism) suggests 
that for most people the language they use is not yet sharp enough. I 
shall point t o  some developments for making the language 
sufficiently sharp or clear so that freedom may be understood without 
emasculating God’s or nature’s (scientific explanation’s) determinism. 
1 will start with a statement from traditional theology. 

Jonathan Edwards, who carefully digested Newton’s theories, 
found no problem in equating Calvin’s predestination and scientific 
determinism and at the same time in showing how man is nevertheless 
free to make, and be responsible for, his choices: “Yea, i f  once it 
should be allowed, that things may come to pass without a cause, we 
should not only have no proof of the being of God, but we should be 
without evidence of the existence of anything whatsoever, but our 
own immediately present ideas and consciousness. . . . If things may 

335 



ZYGON 

be without causes, all this necessary connection and dependence is 
dissolved, and so all means of our knowledge is gone.”71 

Edwards’s analysis is as good for scientific determinism as it is for 
traditional theology. I t  can be remembered that science, knowledge, 
and even language are systems of symbols in which explanations 
take the form “Ifx, then ~ 1 . ’ ’ ~ ~  If the statement does not prove to be 
true within the framework of the language, then the language has a 
flaw. Arithmetic is a special language where for most operations in- 
ternal flaws in the language have been carefully ironed out, although 
we know from Giidel’s theorem that no logical system (even arithme- 
tic) can from within itself be proved to be without inconsistency. A 
scientific statement is systematicaIly tested beyond the logic of its sym- 
bols or  language to require some consistency between the structures 
of‘ the linguistic statements and observations of nonlinguistic events in 
our experience of the “real” world. Again, if the scientific statement 
of the form “Ifx, theny” turns out to be logically true but not true in 
the results of observations of consequences in the real world, then the 
scientific statement is possessed not of a logical but of a factual error. 

It is exactly this capacity of linguistic symbols to provide a model 
whose logical operations explain (show intelligible and useful rela- 
tions among) the otherwise disconnected or chaotic events of our 
experience that makes language or science of value to human under- 
s thding.  Hence determinism is a necessity of what it means to under- 
stand; it is built into the heart of‘ our explanatory system, both in 
ordinary language and in our best scientific symbol systems. 

Edwards would seem to be agreeing with scientific explanations 
that would say that whatever freedom man has to make choices and to 
be independent of circumstances or of other men, such freedom is 
itself a capacity that is provided or determined-in Edwards’s lan- 
guage, given by the grace of God. Edwards summarized the whole 
business this way: “Let this be laid down first as a postulate before 
treating of those doctrines about free will: that whatever is, there is 
some cause or reason why it is. . . .”73 

‘Ihe following gives more of my view of what the sciences today 
imply concerning humunjreedom as u, fuct that is detemined o r  caused by 
nature or  God. 

With the scientific picture of an omnipotent and sovereign envi- 
ronment within which man is a small and completely dependent inci- 
dent, we come into a problem of human motivation found by earlier 
theologies depicting a sovereign God’s foreordination or predestina- 
tion of man. Does this scientific picture invert our commonsense and 
moralistic notions of the control of man’s behavior? We may well ask 
whether we should be worried or concerned to exert ourselves if, in 
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fact, all that will happen is a predestined fate. Since today as in the 
past such an attitude of resignation is known to be debilitating if not 
lethal, it is important to explain why faith in the scientific (or the 
ancient theological) hypothesis that man is determined or controlled 
by superhuman powers outside of himself does not necessitate thc 
conclusion that man has no freedom and hence no responsibility. 

By carefully following the scientific picture and by a more careful 
use of language, we can resolve this ancient theological and 
philosophical paradox. The following is a condensed statement of the 
resolution but may be helpful: In the scientific picture of man, both 
his freedom and his responsibility are determined or given him by his 
environment. Responsibility means that man has a goal or value which 
he wants or must attain. 

One meaning of freedom is that man is free to, or  has the capacity to, 
pursue and accomplish that goal, even though his immediate envi- 
ronment is pushing him in another direction. 

Fish and men may have both the responsibility or  goal and the 
freedom or capacity to swim upstream. Fish and men differ from a 
floating chip in that fish and men, by a long history of environmental 
selection, have goals o r  responsibilities inscribed in their genotypes 
and central nervous systems and also have there inscribed the free- 
dom or  capacity to swim upstream. Were it not for the long and costly 
selection program of the larger environment, now internalized in 
them, fish and men would have no such freedom and responsibility to 
carry out the goals for living in their present environment and would 
be carried downstream like the floating chip. 

A second menning of freedom is, when man has not yet found the way or  
power to maintain himself in a new environment, he is forced into an 
open and at least partially random search for it. The scientific picture 
again helps us understand this second connotation of freedom as 
something also determined by the larger cosmic nature or environ- 
ment. From the beginning, nature seems to have provided or deter- 
mined that in the world there should be random variation and that 
also there should be countless hierarchically arranged niches of par- 
tially stable energy-flow patterns to be filled when variations should 
hit upon them, by chance or otherwise. In living beings, random 
variations from the environment (most of which are lethal) constantly 
provide slight changes in the relatively stable pool of genetic informa- 
tion. Variations are also programmed in a more efficient way: within 
the gene pool of a population by sexual recombinations; within the 
history of any phenotype by the variant patterns of response to the 
immediate environment; within a culture by the trials of variant cul- 
tural patterns; and within the brain of man by his imaginative search 
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for  ever more coherent conceptual systems for understanding and 
living. All this variation (deviance or freedom from the norm) has 
been and is eternally programmed by the environment. The larger 
environment’s multiplicity of ever-emerging ecological niches as well 
as the continuing supplies of energy for searching for them provides 
man with (i.e., determines) his enormous freedom to find ever richer 
patterns of life. 

We can properly say that freedom (whether as capacity to maintain 
life’s present patterns or to search for potentially better patterns) has 
been anti is determined by inputs from man’s environment. Instead 
of requiring freedom from determinism, man’s responsibility or duty 
t o  carry out goals or  values turns out to be completely dependent 
upon it. Duty to some goal is determined by having been inscribed in 
the “heart” (central nervous system) of man by the larger environ- 
ment. However, we  must not forget for a moment that, while man 
may-by using the information implanted in him by his cosmic envi- 
ronment in the course of his development-do many things in the 
cosmos, such as swimming upstream or rising against the pull of’ 
earth’s gravity, he can never violate the ultimate laws and facts of the 
cosmos. Man does not and cannot repeal the law of gravity when he 
flies. On the contrary, by grace of information internalized in the 
heart of his being through a long history of environmental selection 
of genes and cultures, man incarnates a larger realm of cosmic infor- 
mation, including such of nature’s laws as those of aerodynamics (also 
embodied in the genes of bees and birds), which give him the capacity 
or freedom to fly to the heavens. The overwhelming fact that man was 
created by and now is sustained by the environment, just as is a 
waterfall, is forgotten at our peril. If a self-centered vanity leads US to 
suppose we are independent of the larger realities of our environ- 
ment and we choose to violate them, we are lost and disappear just as 
a waterfall disappears if there is no stream bed and no supply of 
water. 

From the present scientific pictures of Homo supiens, it could be said 
that man’s freedom from the disordering elements of his .environ- 
ment is an ordered (determined) cybernetic or homeostatic system 
that provides that freedom; that this system itself has been deter- 
mined by natural selection; and that nature’s evolving systems insist 
upon or  determine that he continue an open or  free search for ever 
higher adaptive levels. Man’s freedoms constrain him to compete in 
an everlasting program to maintain and extend the ever-expanding 
hierarchical levels of dynamic patterns of stratified stability (or of 
dynamic homeostasis) of the open-ended flow patterns of dissipative 
energy that we know as life.74 From this task or  ordination, estab- 
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lished and continued for billions of years by the specific parameters of 
cosmic processes on earth, man has no possibility of escaping. Man has 
nm jreedom to do other than adapt to what this “nature” ,require.s--except to 
cease to be. As ancient theologians have said, to be a slave of‘ the true 
God is man’s greatest freedom. That is, to cherish and ever to seek 
better adaptations to the cosmically given or  determined patterns of 
how to live and to evolve is the way unto life. But in this process man 
has far more of the first kind of freedom (the freedom to maintain 
life’s dynamic patterns against myriads of disruptive interventions) 
than any other creature on earth. He has infinities of the second kind 
of freedom (the freedom to search and find better patterns of life). 

The problem of political and social freedom is clarified if we under- 
stand the preceding analysis of freedom and determinism in terms of 
traditional theological or modern scientific pictures. Heilbroner’s fear 
that a return to authoritarian religion under a sovereign God would 
be repressive is no more true than is a fear that the invariance or  
determinism of nature’s laws of mechanics or thermodynamics is 
repressive to human well-being. Man possesses his freedom to live (his 
capacity to be relatively independent of alien forces in his environ- 
ment) exactly because there is incorporated in his neurological struc- 
tures the genetic and cultural heritage of information of what the 
reality system has determined is necessary for life. By consciously 
following this same program of learning or  incorporating in himself 
the requirements determined by the reality system (internal as well as 
external) for higher levels of the flow patterns of life (new adapta- 
tions), he exercises his second-type freedom to achieve new first-type 
freedoms to live under these new and advanced circumstances. Sub- 
mission to what the ultimate reality system requires is indeed our 
greatest freedom. This is as true for social systems as it is for individu- 
als. Both adapt to a larger nature. It is also as true for the individual’s 
adapting to his sociocultural system, which is indeed an enveloping 
part of the sacred nature which created and sustains him. 

Individual Freedom in the Context of a Society. In our symposium Karl 
Peters reminded us of the centrality of the problem of freedom and 
control for our discussions. In a response to this, Donald K. Ploch 
made a significant commentary on the relevance for this problem of 
Emile Durkheim’s notion that it is impossible to be a human indi- 
vidual without also being a member of society, and this raises the 
question of how we retain our sense of individual freedom while 
remaining a member of society.75 

This is the question that Campbell and others have indicated is 
insoluble in terms of genetic selection and hence impossible if left to 
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man’s natural instincts alone. It is the problem whose answer I have 
suggested is given in the capacity of religious traditions to modify 
genetically programmed responses or  behaviors through religion’s 
transmitting a heritage of software programs. The virtues of these cul- 
tural programs for adaptation and evolution have grown symbioti- 
cally with the evolution of the brain for communication and for learn- 
ing from other brains what is best for a larger capacity for life. Reli- 
gions, as we have seen, started with primitive heritages of programs to 
reinforce or condition certain ones among the increasingly numerous 
potential responses allowed by a brain that increasingly, in its symbiot- 
ic adaptation to sociocultural structures, permitted modifiers from 
the upper-brain levels to be inserted between the stimulus and re- 
sponse (input and output) mechanisms of the genetic or  hardware 
operations of the central nervous system of Homo. From such origins, 
religions have evolved, as Wallace and others have pointed out, to 
involve beliej; which “rationalizes ritual and renders it more effective.” 
During the past three thousaiid years, religious beliefs evolved to 
flourish in the context of new emergences of highly rational or  
philosophical belief, and I have suggested that we are at the begin- 
ning of‘ an integration of religious belief with the far more powerful, 
recently emerged sociocultural instrument for generating “truth,” the 
modern sciences-to generate a scientific theology. 

Essential everywhere in this process is the basic principle pointed to 
b y  Campbell, Williams, and others, and which I will generalize into a 
tautology: In natural selection processes at any level, no unit (organi- 
zational type or  kind) is or  can be selected except for itself. That is, 
“selfishness” or  self-maintenance is built into any unit that is selected. 
It is logically impossible to do otherwise. In this sense, there is no 
escape from selfishness. ‘The resolution ofthis as of other paradoxes 
comes from a more careful logical analysis. T h e  escape from 
“selfishness” provided by religion (as in all prior evolution) is accom- 
plished by the integration of some of the units of a prior level of units 
or  selves into a community or society of selves constituting a new self 
at a new level. This always must be done in such ways that the lower- 
level units flourish as participants in the new or  higher level, just as 
atoms continue in being when bound into molecules and molecules 
continue in being when bound into the open-flow systems of living 
cells. Religions bind (perhaps the presumed Latin root, ligure, to bind, 
of the word “religion” has an added prescience) individual selves into 
a new level of unit, a sociocultural system, which took its first big step 
in the long history of life on earth when Homo supiens arrived. 

Man’s brain (and hence consciousness), where this binding takes 
place, consists of two levels of information: genetic and cultural. It is 
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in the brains of a population that the union or  binding of the geneti- 
cally programmed bodily self with society takes place. At times the 
“structures that integrate” (the information, in a technical serisc of 
that term) these two levels of human nature are inadequate for the 
task, and societies and the individuals in them break clown arid are 
selected out ofHomo sapzens. But always selected are those patterns of‘ 
information which more effectively integrate the smaller self with the 
larger self since the union or symbiosis is a more viable or stable 
system than the smaller selves by themselves. 

Religions provide the escape from selfishness t o  altruism by engen- 
dering internally within each brain a harmony of the information 
from man’s two “natures”-genetic and cultural-so t.hat a new-level 
body (this term “body” may be read as “phenotype” for purposes of 
the evolutionary theorist), which integrates both “natures” (both 
sources of “information” or boundary conditions), flourishes and 
flourishes better than populations of nuclear families informed 
by genetic information alone. (Among Christian theologians this un- 
derstanding of a new nature has been anticipated and called the “New 
Being,” although from New Testament writers to Paul Tillich none o f  
them had the advantage of the new richness of understanding given 
by recent evolutionary theory.) 

‘There is an inevitable conflict and internal disintegration produced 
whenever the two natures are not properly harmonized by the rituals, 
myths, and (for those living at a more advanced cultural level) the 
more logical or consciously rational theologies. I f  the internal tensions 
in the brain exceed a certain threshold, the situation becomes unsta- 
ble and both societies and psyches break down. One can interpret 
both Marx and Freud as efforts to resolve respectively the social and 
psychological tensions of an ailing religious system. They were not 
sufficiently integrated prophets of religious reformation, for not only 
did they fail to integrate the internal brain with the societal system but 
they failed to capitalize upon the rich wisdom of the existing relib‘ *lous 
system, a wisdom for the integration of the smaller genetic self with 
the larger social and cosmic self. The basic grounds for such an inte- 
gration still lie within the basic religious tradition, even though in- 
operative because within the newly risen scientific and technological 
conceptual scheme they are incredible in their formulation in terms 
of the conceptual scheme of Greek philosophy and its legacy that 
dominated the Middle Ages and still continues to dominate the 
nonscientific culture of today’s two cultures. 

When reformulated to provide the kind of interpretation or her- 
meneutic which is credible in the culture of the modern sciences, this 
ancient tradition remains superior to those of both Marx and Freud 
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for reasons I have presented in previous papers.7G When thus prop- 
erly translated or interpreted, not only our traditional Western reli- 
gious species but all the great religions can again become more effec- 
tive in cnculturating in the “brain pool” of mankind an integrated and 
unilying perception o f  the self as larger than the “natural” or com- 
monsense self of the body, a new being that integrates not merely with 
the immediately ambient sociocultural system but ultimately with the 
species arid with the ultimate reality system called “nature,” the 
‘‘natural system,” or “the way things are”77 in the sciences and called 
God or  the Kingdom of God in Christian theology.7x 

In  this symposium we are seeking to understand not merely how 
inan has been and still may be a creature who will readily cooperate in  
altruist.ic social behavior but even more how he will do this and a lyo  
cooperate with the still larger system in which his society as well as 
body is a subunit at a different hierarchical level. Heilbroner 2; 
many ecologists and economists are asking how man can be per- 
suaded to cooperate with the more basic conditions of the world’s 
ecosystem. The above reference to integrating the self-identity per- 
spective of the~body not only with society but with the world ecosys- 
tem (not only with human brotherhood but with the transcendent 
realm of God’s Kingdom, to use more traditional theological terms) 
shows that the traditional religious system already anticipates and has 
provided a category of wisdom above that of either Marx and Freud 
in Iiarmony with contemporary considerations of‘ man as a being with 
an ecological niche that involves self-identification with a sacred world 
as well as with a sacred brotherhood, community, or society. But we 
shall turn to the higher level of the “suprahurnan” later and return 
now to  focus more specifically on self-identification in the sacred 
human society. 

For an objective understanding of the self-identification problem, 
we should remember that in rnan (as contrasted with organisms and 
insect societies) there are two separate sources of basic information 
-the genetic arid cultural-which are symbiotic, not synonymous. 
However, the “expression” of this double set of information in struc- 
tures of brain arid behavior (including consciousness) is always in a 
single “phenotype” (the bodily structures and behaviors) which is 
what is selected by the nature of the situation for its relative stability 
or  viability under the prevailing circumstances of the larger natural 
system. The  secret of man as a social animal is the remarkable capacity 
of his brain to learn or  be modified in its output. Neurological learn- 
ing, like genetic learning, in the end is always selected in terms of 
some viable program for remaining alive, in being. One never escapes 
this kind of selfishness. In another paper I have shown how I (and 
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other investigators of the problem) relate personal and social choices 
to a “lower court” of‘ first judgment in the selection process, which is 
always subject to a “higher or supreme court” of ultirriate~judgirreiit or 
selection by But, increasingly in sociocultural cvolutiot~, 
there are more and more choices presented t o  the lower courts for 
decision in individual brains or in the somewhat higher or superior 
courts of the societies constituted by a collectivity of brains. Even s o ,  
we should keep in mind the humility implied in Herbert A. Simon’s 
statement: “A man, viewed as a behaving system, is quite simple. The 
apparent complexity of his behavior over time is largely a reflection of’ 
the complexity of‘ the cnvironrrient in which he finds himself.”x” 
Moreover, even thqeverip within us of which we are conscious are but 
a tiny fraction of the internal events within more than lo1’ cells each 
containing more than 10I1 dynamically active atoms, whose deli- 
cately regulated behaviors are essential to our life. 

The human brain from infancy is subjected to the enculturation of 
the mores or the ways and wisdom of‘ a sociocult.ural system. ‘l‘his 
enculturation proceeds as does evolution generally through a series of 
stages, each of which is necessary for the next stage.x’ I n  this process, 
as I pointed out earlier, the basic motivaiional patter11 is transformed 
through a complex of programs reinforcing selected instinctive re- 
sponses. This is done by programs of which the learner may be 
unaware and later by programs communicated verbally and symboli- 
cally of which the learner may be increasingly conscious. If’ the 
sociocultural system is adapted internally to its individual human 
units as well as externally to its surrounding ecosystem, then all goes 
well with this complex procedure for transmitting vital information or 
values about how t o  live. Thc  sociocultural system and the multitude 
of genetically diverse individuals within it prosper, and their genes 
flourish better than those in primitive, extended-family tribes. 

Through this process the individual has come to identify or discern 
that the best interests for fruitful continuation or survival of‘ his genet- 
ically programmed body may be best served by his acceptance of ihe 
wisdom of his culture arid by his cooperative arid even altruistic devo- 
tion to the well-being of the sociocultural unit. ‘l’he well-being of’ his 
sociocultural unit (i.e., of his nongenetic “brothers”) becomes more 
closely identified in his unconscious and almost “instinctive” habits 
with the well-being of his own body, and not infrequently this encul- 
turation may produce men who volunteer to sacrifice their bodies for 
the welfare of their society far beyond the bounds of nuclear family. 
In brief, we can now say on some scientific pounds  that religions 
evolved to transmit to the conscious mind a wider horizon of the 
reality of the significant self and its values than was possible for the 
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combined input of genetic and “uncultured” environniental informa- 
tion. It is this enculturated motivation, to preserve a self which is 
correctly perceived or  identified as far larger than the body, that 
provides what is called “altruism.” 

I f  a sociocultural unit or system is properly attuned to the diverse 
genetic-somatic requirements of the individuals who constitute it, it 
will attract the cooperation of all those diverse units, always, of course, 
on the basis that its reinforcements of the genetically programmed 
requirements of each of the individual bodies with their diverse pri- 
vate needs have a statistical mean which is positive. Statistically, their 
genetic heirs will need to flourish longer than the genetic heirs of less 
socialized groups and species of Homo. The genetic diversity in the 
larger social units ofsapiens is probably the basis for the disappear- 
ance of all closely competing subspecies and species. The genetic di- 
versity provides a diversity of:’talent that significantly enriches the 
collective power or viability of ‘!the group. Homo sappiens sapiens is not 
only a species but an ecosystem of symbiotic cultural genera and 
kingdoms that are endowed with a capacity for rapid evolution and 
rnaiiy other special features riot possible for species equipped to 
evolve only by the natural selection of the gene pool. 

I n  man the possibility of a society consisting of random samples of 
the genotypes in a species has been possible, as it is not possible in 
social insects, because in man it is not a genic and organic adaptation 
but is what Williams denotes as a “biotic” adaptation.H2 The nature of 
a sociocultural system is as if  man had found an ecological niche in a 
new habitat or ecosystem which statistically favored his individual life 
when he played a certain role with respect to a creature of another 
species, such as feeding and caring for a cow which can provide him 
with milk. It  is as i f  a society as a whole were such a creature (different 
from himself, even though constituted of a population of con- 
specifics) but a creature with which reciprocal exchanges provided 
added advantages. This technical point must always be kept clearly in 
mind i f  one is to understand the true nature of man. One could say 
that Homo supiens sociulis or  religiosus is an emergent biotic phenome- 
non. 

But social and, for that matter, cow-milking man or  English- 
speaking man is not specified by genetic information alone. T o  un- 
derstand the answer to Yloch’s question as to how we retain our sense 
of individual freedom while remaining bound and faithful to the 
requirements of a human society requires this understanding of 
man’s brain and his motivational system as consisting of two natures: 
genetic and cultural. When a man’s genotype and culturetype are not 
well integrated or when the other members of his society have expec- 
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tations different from his, then he feels torn within and finds it im- 
possible to satisfy both elements of his nature. Ploch’s question is a 
part of the same question to which theologians have responded with 
their doctrines of “original sin.” An earlier and related religious myth 
responded, and essentially correctly, in the story of Adam’s fall after 
eating of the tree of knowledge. 

Man’s social freedom, man’s being at ease and at peace in a society, 
therefore, depends on the state of mutual adaptation of two essen- 
tially different units, both resident in his central nervous system but 
only one of which is resident in his genotype. 

Once a man is born, his genetic information cannot be significantly 
and satisfactorily changed; hence sociocultural systems must adapt 
themselves to the statistical requirements of the population of genes 
in the gene pool. The secret of this adaptation lies in the malleability 
of the human central nervous system, which can change the patterns 
of the sociocultural system to be more or  less satisfactorily adapted 
both to the major requirements of most of the varied genotypes in the 
gene pool of the population and to the requirements posed by the 
information or boundary conditions of the ecosystem within which 
the population dwells. 

While the actual situation is much more complex than this sum- 
mary picture, we cannot here go into all the details of the perpetual 
breakdown of a smooth integration of the operations of brains be- 
cause of inevitable accidents that produce mismatches internally in a 
single brain or  in a population of brains, except to say that there have 
to be and usually are sociocultural institutions that operate to bring 
cures and programs of prevention in addition to some genetic pro- 
grams. In general the sociocultural value-transmitting institutions 
had their origins in religions. The mismatches between the programs 
of sociocultural systems and an individual’s biological drives have 
caused the problem of evil and original sin to exercise mythmakers 
and theologians from the beginning, undoubtedly, of human culture. 
All this has now become absolutely essential for human life because 
man has evolved so far into being a social animal that he is no longer 
viable on his own. Wild children, without some minimal endowments 
from a culture, are not viable for long. Men have become as symbioti- 
cally interdependent with human societies as have the cellulose- 
digesting intestinal flagellates with their termite hosts. 

Such is the close interdependence of individual man with the larger 
“beast” in his environment, the sociocultural system. Natural selection 
has no problem even in genetically adapting one “species” to another 
for mutually beneficial symbiotic exchanges, and man’s adaptation to 
human societies is in its genetic structures of this type, such as the 
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evolution of his brain during the past million years to provide him 
with human language capacities. 

But the most interesting point about that somewhat alien creature 
called the “human social unit” with which man is symbiont is that it is 
found inside man’s own skin, inside his central nervous system, in a 
manner quite different from such internal symbiotic parasites as the 
intestinal, cellulose-digesting flagellates that make possible the early 
ecological niche of the termites. Human societies are “beasts” which 
never did and never could exist apart from a population of men that 
possess central nervous systems in which could be planted a common 
culturetype. 

Freedom to be, to  exist, can come to man fully only insofar as he 
recognizes what is good or  right in three separate systems: (1) his 
organism, (2) his society, and (3) the total ecosystem which is ulti- 
mately the creator and sustainer of his society as well a s  of his indi- 
vidual nature. If his attitude and behavior are correctly informed 
concerning what to do with respect to the t w o  superior, transcendent 
realities which enable his organism to be or  to have life, then he will 
have the first freedom or  power for maintaining life and also the 
second freedom or power for participating in the creation of new arid 
better life-the two rather d rent meanings or kinds of freedom 
that I have described above. 

From this it should be clear that the freedom of a man within a 
society and a world never can mean his independence or his right to 
indulge in uncultivated, uncivilized, and merely genetically pro- 
grammed desires, without regard to his symbiotic duties to his wheat, 
cow, or society. When he neglects them, he is at the same time neglect- 
ing himself. Freedom is never to make man “independent” of the 
sources of his life but to adapt him to understand or feel how truly his 
own soul is identified with them. The term “freedom” has been 
grossly misunderstood since we have lost confidence in the religious 
myths and theologies of our dependence that once informed us. 
Without valid information from a culturetype to inform us, a shallow 
vanity has led us mistakenly to presume the powers given to us to be 
only for the satisfaction of our genetically programmed desires. 
Hence we are not so readily moved to altruistic service to fellowman 
and to the realm of the ultimate reality upon which we are utterly 
dependent. The  new scientific pictures can revitalize this ancient re- 
ligious wisdom by showing better than ever its essential validity or  
truth. Briefly, man’s greatest freedom comes from his proper service 
to his society and God; man’s freedom is a heritage or gift ordained or  
fully determined by the reality system that produced us. 

346 



Ralph Wendell Burhoe 

MAN’S CAPACITY TO SACRIFICE HIS PRESENT FOK HIS 
FUTURE SELF 

“An Essay on Depriving the Living to Insure the Survival of‘ the 
Unborn” is the subtitle of Heilbroner’s “What Has Posterity Ever 
Done for Me?” to which I have already referred.x3 I t  is an expression 
of the natural fears of man when he recognizes how impotent to 
produce altruistic and high-minded behavior is genetic information 
or common sense by themselves. In this section I shall respond to 
these fears by showing how traditional religious myth and theology as 
well as modern scientific theology provide essentially the same an- 
swer, which is: Man has, can, and must gladly deny present satisfac- 
tions, even to the point of risking his life, to provide for the welfare of 
future generations Far beyond his great grandchildren. 

First, let us look at all living creatures prior to man, where we find 
how this capacity has already been selected to be real for them. I have 
already indicated that, in insect societies and in the societies of cells 
that constitute organisms, the individual unhesitatingly sacrifices itself 
if necessary for the welfare of  the society or the organism. The 
natural history of all organisms shows that self-sacrifice for the larger 
whole of which it is a part is the order of the day. Also, the invention 
of sex and death in the evolution of living systems probably some 
billion years ago was perhaps the greatest step forward to making 
possible the evolution of higher and more stable forms of life. Death 
was the invention of giving u p  the present individual genotype and 
phenotype for the sake of a newer and possibly better one. Sex was 
the invention of the systematic provision of new variations on which 
natural selection or the “Lord of History” could operate to produce 
life ever more abundant. The variations provided by sexual recombi- 
nation were far more likely to be viable than variations produced by 
mutations of genes. I shall not belabor this fact of the inbuilt, even 
genetically inbuilt, readiness of all higher species to give up “this life” 
for a better “future life.” A portion of this information is presented in 
a paper by Alfred E. Emerson and me in Zjgon.H4 

Second, I have also shown in the first section of this paper that, as 
far as the evolution of his genetic information is concerned, man 
performs this self-sacrifice for the welfare of future generations as 
readily as other organisms. Genetically, it is established by the X arid 
Y chromosomes that man must ever procreate new variations of 
genotypes (and the corresponding bodies) from the gene pool of 
which he is a part, and he does this “gladly,” as do all other creatures. 
Man’s somatic death is also prescribed genetically, although there are 
many, even some otherwise sound biologists, who are not really clear 
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about this, perhaps because so great is their misconceived desire for 
the indefinite continuation of life at the level of the individual body 
that the truth of the essential goodness or virtue of somatic and geno- 
typic death is not acceptable to them.*5 

It should be noted that prehuman plants and animals do not have 
the brain or cultural capacity to anticipate or to be anxious about 
death-“Behold the lilies of the field!” Hence there never was any 
selection pressure to provide a genotype that would give a gladness of 
heart for conscious anticipation of self-sacrificial behavior and death. 
Animals are genetically programmed naturally to like to go about this 
necessary business, oblivious of what good they are doing. But when 
the growing symbiosis of brain and culture more than one hundred 
thousand years ago caused it to dawn upon man that he must con- 
template the end of his body, that fact, together with his genetic 
programming to maintain the body as long as possible, produced 
unbearable internal conflicts of feelings or  emotions, to which primi- 
tive religions necessarily responded to provide those men who were 
thus afflicted with the capacity to contemplate such realities.*‘j 

Without the enculturation of special information about the natu- 
ralness of somatic (and genotypic) death and the fact that something 
else far more important for one’s own nature remained and would go 
on, certain kinds of men (often the most valuable for sociocultural 
evolution) could not have stood up emotionally to increasing awareness 
of death. It is significant that a theology based on contemporary 
scientific pictures of what is real and essential about human nature 
may provide even sounder information with essentially the same ef- 
fect: that there is indeed something very much more important than 
the transient soma and the present selection of a particular genotype 
from the gene pool-that selection indeed is no respecter of persons 
(somata)-but that the selective process does support the true reality 
which is the significant core or soul of the process necessary for the 
long-range continuity of life.x7 It is exactly a revival of this ancient 
mythical and theological truth, together with the significant rituals 
about man’s “true self” as more than his “somatic self,” that can 
replace Heilbroner’s fears by a joy in living for a distant future tran- 
scending the certain death of every body and the many other miscon- 
ceived threats to human hopes. 

The “kingdom of heaven,” as I have suggested, is a term which 
connotes a higher perspective on the human prospect and raises 
man’s vision of himself above the level of the sin, error, and tragedy 
which is the inevitable perspective of him who has not yet been graced 
with the good news. To live in the “kingdom of Cod” or  in the “new 
being” as it may be called in Christian theology (or to live in the 
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perspective of true reality rather than of the limited arid hence false 
views of common sense, if we may generalize the basic message of all 
the great religions) is possible for man here and now. 

The great religious traditions have left us a heritage of various ways 
of perceiving the more than somatic reality of man and his relation to 
the ultimate reality which determines all things but whose ways are not 
necessarily readily justified by only commonsense information. I have 
already pointed to the insights of those who, inJaspers’s great axial age 
o r  turning point of some twenty-five hundred years ago, pro- 
vided new and more universal rationalizations of the more primitive 
religious myths or stories about man’s reality, duty, and privilege in 
relation to’ the source of his being. Confucius, Buddha, Zoroaster, 
Isaiah, and Socrates all presented more adequately rational accounts 
of the necessary understanding man must have in order to transcend 
the more limited information given by his genes and primitive cul- 
tures. The cultural information, the good news or  enlightenment, 
that these men represent has indeed inspired men to amazing al- 
truism and lifted human behavior at times to the sainthood of blessed 
service to fellowmen and the kingdom of the “Lord of History.” 

Moreover, while the pictures presented of the human predicaments 
faced by the great religious heroes are ones that would cause any 
commonsense spirit to quail and any ordinary will to fail, the clear 
message is that these holy and sacred men have regarded their vision, 
enlightenment, or divine revelation of the true character of‘ self and 
world as enabling their suffering and sacrificial service to be freely, 
even gladly, willed for the glory o f a  divine program in which men are 
privileged to participate and the triumphant outcome of which is 
guaranteed by the true determiner or “Lord of History.” This pro- 
vides a perspective that is different from the horribly irrational, im- 
possible, and never desirable prospect which many enlightened 
minds, whether in the first or  the twentieth centuries, cannot help but 
see until their enlightenment is extended to account for their ultimate 
or religious concerns. 

The primary point of this paper is to show that now there seem to 
be dawning in the recent pictures of man and his relation to the 
“ultimate reality” as portrayed by the sciences a clarification and sub- 
stantiation of the basic insights of the great religions, but with much 
more concrete detail and evidence. It is this synthesis to which I give 
the name “scientific theology.” 

It can be noted that the paradox of selfishness versus altruism, like 
all paradoxes, is resolved not by forever restating them to show the 
obvious contradictions but by presenting a more adequate frame of 
reference within which the antinomies disappear. The paradox of 
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how I can be altruistic and still respect myself sufficiently may be 
resolved by rioting that looking out fbr “number one” becomes al- 
truism when number one is reconceived in the dimensions of‘ thc 
larger self, sometimes called soul, which is more than the body and 
which extends in time arid space t.o embrace a larger part of the 
domain of the reality that is “my” life system-a domain that includes 
my nongenetic “brothers” in society. The ancient religious hypothesis 
of‘ the soul dwelling in the realm of the gods makes new sense when 
we take it as a real entity also revealed by the scientific pictures of 
livirih r 5 ‘y sterns. 

In the scientific picture, man’s “common sense” is generated from a 
genetically programmed system of pcrceptions of a self operating in a 
world. The commonsense picture is obviously only a small part of the 
total reality. I t  is an awareness adequate enough for guiding animal 
life or  human life in early childhood or in primitive societies hut quite 
inadequate for the expanded consciousriess of civilized man. When 
the expanded consciousness of‘ civilized man puts before him the 
image of‘ his own demise as the demise of all that is meaningful to him 
from the perspective of his common sense, he cannot accept it. Nor 
can he gladly accept any threat that would diminish the self that he 
holds sacred. Because genetically programmed, commonsense con- 
sciousness of self‘ carinot be selected to provide the information even 
about the true self’s immortal biological significance in its gametic con- 
tributions to the sacred gene pool and ecosystem of advancing life 
forms, it has become necessary with t.he advancing of knowledge in 
cultural evolution for the culture to provide the expanded vision of 
one’s own reality beyond the commonsense level. For an adequate 
scientific as well as religious picture, it now turns out that a superficial 
view of  the bodily life of a particular phenotype is only one small part 
of the significant totality of a man. Who I am, my identity in the real 
scheme of‘ things, is a concept that must evolve in consciousness 
through an advancing system of cultural information. 

For the religious saint, it is a veryproperse~.shness, from the perspec- 
tive of‘ his larger soul, to strive to serve that soul (which includes 
pertinent elements of the society of fellowmen and of the ecosystem 
ill the sovereign creative process), even when that service might de- 
mand self-sacrificial altruism as it might seem from a perspective that 
merely sees the risk to the temporary bodily self. What seems a loss to 
the eyes of the unenlightened may be seen as a gain from the perspec- 
tive of  a redeemed soul. 

In  this context of a larger frame of reference of the more sacred 
dimensions of the self or  soul which is to be preserved or saved, the 
threats to what now appear to be lesser aspects of the total reality 
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become of less concern. The promise or  hope for the attainrrietit of a 
higher and more realistic level of life outweighs the fear of the loss of’ 
the less significant aspects o f  the self‘to attain that end. Even ordinary 
common sense does not fear the loss of the fingernail clipping. 

This picture also helps further to understand the relation of’ free- 
dom to responsibility discussed in the previous section. ‘l’lie freedom 
(the power or capacity) of‘ man to act so as to protect his true life 
against the forces (internal anti external) that would destroy it is, by 
the vision of the larger self, transformed from a selfish aggrandize- 
ment of a too narrowly conceived self to a responsibility, duty, a n d  
purpose to serve the welfare of the “brothers” in the society with 
which the “soul” or larger self is identified. ThisJreedm is in fact 
det.termzn,c.d by this vision, ,just as the,/readorri of‘ animals readily t o  pro- 
create and die (apparently “willingly” or even “gladly”) in the pro- 
gram of finding better adaptations for their species is determined by the 
information in their genes interacting with their circurnstances. At the 
level of those who “dwell in the kingdom of God,” of those wliose 
vision of the self is thus transformed, altruistic service becomes a 
responsibility to the self that comes naturally. 

My argument for the religious programs for salvation is based on 
the view that the newer scientific pictures of‘ man’s role in the scheme 
of things provide new evidence, only a part of which I have presented 
in this paper, that the general form of‘ the traditional religious solu- 
tion is better than most recent semiscientific schemes, like those of 
Marx or Freud or  welfare societies. The main problem with the re- 
ligious visions is that they have not been translated sufficiently into 
tlie scientific world view to be credible and ef’f‘ective, and such a t.raris- 
lation thus becomes our primary task. 

In sum, we can now understand scientifically how the traditional 
religious or sacred aspeci of cultural evolution has provided man with 
the unprecedented privilege of‘ being a free or independent arid yet a 
social animal, with a way of understanding himself‘ arid his relation to 
his creator and his fellowmen that allows him not only to be altruistic 
but to be unabashedly aware of the finitude of his bodily self t o  the 
degree that is enabled by his new awareness of the larger, true nature 
of his being in the perspective of the everlasting kingdom 01‘ the 
ultimate “Lord of History.” A restored religious belief in man’s true 
and ultimate concerns could indeed provide the motivation f’or his 
long-range goals that Heilbroner and others say he must have. 

NATURAL SELECTION AND HUMAN SALVATION 

The fourth and last question to which I promised to respond was: 
“Even if we found a religious faith that could survive in the light of 
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modern science, that would provide as much freedom as we want, and 
that could motivate devotion to the long-range future, would not such 
findings exemplify more the characteristics of human engineering for 
this-worldly human benefits than the operations of some ‘ultimate 
reality’ or  ‘Lord of History’ implied by traditional religions?” 

We cannot expect a single symposium or  issue of Zygon to provide 
adequate answers to all the problems involved in the hypothesis that a 
worldwide religious revitalization, enabled through a newborn and 
worldwide scientific theology, will deliver us from the evil that Heil- 
broner and others say we face. For scholars of religion or  devout be- 
lievers and institutional leaders, as well as for secular or  humanist skep- 
tics, I must make clear that this salvation stems from a program in the 
realm of the ultimate reality, which transcends the ordinary realm 
that man’s mind naturally or  readily perceives. The term “super- 
natural” has been used to designate this realm. 

Wallace wrote that “it is the premise of every religion-and this is 
religion’s defining characteristic-that souls, supernatural beings, and 
supernatural forces exist.”xH According to him, religion involves rec- 
ognition of “a power apart from that at the disposal of muscles, brain, 
wind, fire, and other tangible physical sources of energy,” a super- 
natural power.H9 

At the beginning of the section “Religion’s Role in Cultural Evolu- 
tion” above, I have already quoted Wallace’s observations on the ef- 
forts of religions to make their myths or  beliefs “true descriptions of a 
world system” (my italics) and the fact that they “invariably appeal to 
experience for validation.” In this, Wallace has portrayed a real kin- 
ship between religion and science. Another distinguished an- 
thropological student of religion, Clifford Geertz, has noted that 
operative religious beliefs must be and are clothed “with such an aura 
ofjactuality that the moods and motivations seem uniquely realistic.’’9o 

I have already in previous sections provided some grounds for the 
scientific picture of human destiny as completely determined by 
forces entirely beyond man’s control, quite superhuman. These 
forces are entities in a realm of scientific conception sometimes many 
stages removed from the ordinary, commonsense realm that man’s 
mind “naturally” perceives and in this sense are indeed “super- 
natural.” 

I have suggested above that such terms as “metaphysics” and 
“supernatural” actually connote this realm already penetrated by the 
conceptual system of physics to describe reality or nature at higher 
levels of abstraction than ordinary sense perceptions. Thus the lan- 
guage of modern physics has in places already far transcended 
medieval or  ancient metaphysics in establishing levels of conception 
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and analysis that transcend everyday experience and yet are logically 
and practically useful and validated by chains o i  evidence rising from 
everyday experience. 

It is this last which distinguishes modern physics from traditional 
metaphysics and gives modern physics its credibility for statements 
about entities in the realm of reality beyond everyday experience. 
The miraculous applications of applied physics in electronic, biologi- 
cal, and other technologies have made “science says” the synonym for 
“truth.” If the term “supernatural” is thus translated, I think we shall 
have little trouble in finding ways to link scientific and religious truth. 

I have also shown that in this realm of scientific analysis it turns out 
that the essential core or true reality of human nature (man’s “soul”) is 
also describable in scientific, “super-natural” language. 

I shall conclude this section with a brief extension of the argument 
that the nature of the system of entities and forces portrayed by the 
sciences is the modern equivalent of the realm of God or ultimate 
reality of the higher religions and theologies, with characteristics very 
close to those of the monotheistic God o r  ultimate reality of certain of 
the traditional high religions. 

But first, if religion is, and has been, speaking significantly about 
the ultimate nature of reality, about the ultimate or  long-range con- 
cerns of man, and about his salvation through a proper relation to the 
reality system, we may wonder why religion has been withering in an 
age of science, whether it has any real role in the future, and, if so, 
what role. 

Religion’s Role in the Future. In contemporary society there is such a 
prevailing skepticism about God and soul, and such a discounting of 
their reality, that religions have been rapidly losing their essential 
power as valid truth for guiding human attitudes and conduct. If’ the 
“enlightened” or  educated man understands God as an illusory pro- 
jection of human imagination, as Freud put it, or  understands the 
reality of the soul and the supernatural as a deceptive propaganda to 
provide an opiate for the control of the suppressed masses, as Marx 
suggested, then religious belief is indeed a salt that has lost its savor. 
Educated or enlightened persons today, including many theologians, 
tend to think that the notion of a real God is dead. The great religious 
wisdom embodied in the concept of a soul is also faded. Even the 
bereaved and their hired servants at funeral rituals often seem not to 
experience the religious wisdom that the soul, the true core of the 
self, has not died. 

Furthermore, even the scientific scholar of religion, such as Wal- 
lace, tends to think of religion as having a very limited future just 
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because of the incredibility of its reliance upon the i‘~upernatural’’ in 
the context of scientific knowledge that seems to show that there is no 
such thing: “The evolutionary future of religion is extinction. Belief 
in supernatural beings and in supernatural forces that affect nature 
without obeying nature’s laws will erode and become only an interest- 
ing historical memory.”91 Such is the common academic, informed 
attitude toward religion. Certainly, religion seems to be dying all over 
Llie world, beginning in the enlightened minds and gradually follow- 
ing their lead down the chains of communication in sociocultural 
systems. The reason for the resistance arid exceptions to this rule will 
become clearer in what follows. 

Does relipon really make a difference? Is it really something sig- 
nificant for the future? Here it is important to note that we have 
riot been talking about particular parochial forms of religion and that 
we are riot asserting that human-value cultures or religions are any 
more perfect in the information they transmit than is the biological 
gene pool. We have already shown how all real harm to or  inviability 
in living systems (including unadapted subsystems, even harmful re- 
ligions) is sooner or  later weeded out by nature’s selective processes. 
l’here are religious institutions that are not very effective, that even 
do more harm than good, in the values they transmit; there are also 
religious institutions which are quite ineffective in transmitting values 
at all; some have lost their credibility and thus their capacity t o  com- 
municate anything; but all these are dying. What seems clear from 
any realistic and scientifically based analysis of human evolution is 
that cultural institutions during the past million years have increas- 
ingly been involved in providing some of the information on the basic 
values necessary €or human life and that these are properly called 
religious. Since it is clear from the genetic picture that it is not the 
genes alone that make man a social animal (beyond the close family), 
we have sketched how in cultural evolution there have developed a new 
unit or phenotype called a sociocultural system and a corresponding 
“seed” or cultural-information pool, particular samples or  seeds from 
which (“culturetypes”) shape or  inform that societal phenotype. 

Selection is the name of the process by which certain discernible 
patterns or  u,nits attain the information (boundary conditions, negative 
feedbacks, habits, or memories, etc.) that, under the nature of the 
conditions that exist, do in fact produce patterns of matter-and- 
energy flow that are stable. In the actual world, selection produces a 
hierarchy of levels, progressively moving u p  a ladder of increasing 
complexity and adaptation to wider ecological niches (greater free- 
dom for living under more diverse conditions), each level further 
removed from the thermodynamic equilibrium of the previous level. 
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In living systems the units are open systems of energy-matter flow far 
from thermodynamic e q ~ i l i b r i u m . ~ ~  Hence societal .ctructures are 
.selected, or  remain in being, insofar as they contain the effective in- 
formation that shapes the behavior of their constituent parts in such 
ways as to remain in being as a metastable pattern of‘energy flow in its 
environmental setting. Not only have religions done this, but their 
successors in this function today (under whatever name) are as essen- 
tial as ever to supply the information necessary Sor Homo .sapien.s as 
genetic primates to be civilized.93 

Under such a picture, we must understand that even with the di- 
minishing impact of some elements of religious traditions there are 
equivalent functions being carried on within each extant society. It is 
important in this connection to recognize that evolution has at all 
levels tended to select and incarnate in each species of life several lines 
of reserve information to maintain living structures under the inevi- 
table periods of stress and transition that nature itself presents. There 
is usually more than one instrument to carry on sacred or essential 
functions of living systems. There is more than one seed to shape the 
next generation and more than one cell in a brain to remember and 
communicate vital information for future behavior. Human societies 
are such living and very complex structures, wherein many subtle, 
diffuse, and often unnoticed mechanisms in the sociocultural mores 
see to it that sacred values are not swept away by sudden changes. 

Moreover, we know that the human gene pool has itself adapted to 
the new ecological niche of Homo as a symbiont with a sociocultural 
unit of his fellow creatures and that the totality of the brains in any 
sociocultural system is indeed, at certain significant levels of encul- 
turated information (such as languages and values), structured as 
“identical twins” or “cells in an organism” by essentially similar infor- 
mation and values. And we know that the varied samples of unique 
genetic information of the component individuals are adapted to this 
symbiosis with a single sociocultural unit, such as through special 
brain structures required for human language and through special 
motivational systems that produce tendencies akin to the “imprintabil- 
ity” of more primitive animals-in man, tendencies to “suggestibility” 
and to “other-directedness”-to avoid conflict with their social group, 
even though this group is not constituted of close genetic relatives. As 
implied in my quotation from Hoagland at the beginning of the sec- 
tion “Ancient Biological Roots of Religion” above, there are indeed 
genetically programmed tendencies that may properly be called “re- 
ligious instincts.” In the context of certain experiences these integra- 
tive tendencies of the brain produce primitive or  beginning “religious 
experience,” the religious and mystical feelings of awe and fear that 
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the self and what it values will be lost in a world dominated by over- 
whelming powers that threaten. Such religious experiences are dif- 
ferent in different individuals, according to their genotype and cir- 
cumstances. The ultimate solutions, however, for any individual and 
any group or society of them come when unconsciously or  con- 
sciously generated integrative patterns adapt o r  convert the 
individual’s perceptions of himself to a reunion with the supreme 
powers of the real world. This integration necessitates some trans- 
formations of how the individual understands or perceives his own 
nature, the nature of the dominant power system, and the relation 
between them. Since all brains are genetically endowed with this need 
to make good sense for self while adapting to the ultimate powers 
dominating reality, we can say religion is genetically programmed, 
permanently necessary, and will always appear among men in one 
form or another. Because the very life of the self is at stake, critical 
religious experience is one of tremendous stress and relief. Tre- 
mendous anxiety or fear is replaced by hope, joy, and often ecstasy 
when the key to the self’s salvation within the realm of the transcen- 
dent powers is found. 

Such genetically programmed needs and capacities in the brain for 
finding new, more adaptive perceptions of a viable relation between 
the self and the ultimate “powers that be” provide the “environmental 
constraints” or  “information” at the genetic level that have engen- 
dered the evolution and development of religions through several 
stages of cultural evolution. But, as in the case of the genetic grounds 
for language, the genes do not specify the solution-the particular 
ways of perceiving and behaving that are adaptive or  maintain the 
self’s ultimate concerns. These religious perceptions, when discov- 
ered by one individual in an intercommunicating or cultural com- 
munity, rapidly spread from the discoverer to the whole community 
in ways akin to any technological information from stone tools and 
fire making to religious ritual and myth. 

Thus within a sociocultural system there are, in addition to pres- 
sures and guides for religious life from the genotype, also pressures 
and guides from the culturetype. These cultural environmental con- 
straints or informing patterns also are built into sociocultural systems 
at the level of purely sociocultural heritage. This heritage carries, in 
many subtle and often not yet well understood o r  analyzed forms, the 
information that transmits the whole hierarchy of earlier as well as 
later stages of cultural cumulation of man’s proper relation to the 
ultimate powers that be. It also carries a corresponding pattern of 
how the individual is to perceive his own true nature (“soul”) as not 
limited to his “natural” or  genetically programmed perceptions of his 
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body and to perceive his soul’s true relation to the ultimate powers, 
which are not limited to his “natural” or genetically programmed 
perceptions of his environing world. 

These new perceptions of self and world are in this serise “super- 
natural.” But, translated in modern scientific language, this “super- 
natural” still means the more truly real, the “real” for whose discovery 
in our day physics has replaced the earlier metaphysics. But the ear- 
lier stages of the culturetype, more connected with the information 
inherent in the genotype and its interaction with tlie environiiig 
forces, always underlie and undergird the stages o f  philosophical 
metaphysics, theology, and science. Our languages are infused with 
the ancieht myths and earlier rituals that gave them meaning. Our 
farthest-out scientific concepts are tied to our basic organic arid 
neurophysiological modes of sensing. 

1 hus religion is inescapably built into human nature. Like habits 
painfully learned in childhood, such as walking or  riding a bicycle, 
religious wisdom fades into habit and w e  may even be unconscious of‘ 
it (forget it) when all is going well. Nevertheless, it is the wisdom of‘ 
this earlier heritage of information cumulated in our genotype and 
culturetype that is the source for the fact that all is well. The full 
understanding of man requires us to remember or  rediscover this 
basic fact of our nature: that a whole system of‘ genetic arid cultural 
heritage is required for us to adapt to the ultimate realities-that is, t o  
be saved or  enter the kingdom of God or whatever may be our accus- 
tomed name. Salvation or the safety and well-being of‘ what is really 
sacred or  of ultimate concern for us as living beings is the most basic 
or general formulation of what it is that is selected in our nature. 
Religion, as the sociocultural cumulated wisdom for salvation, cannot 
be bypassed. 

At the wave front of expanding evolving systems of‘ ever greater 
complexity, however, the already established information in a culture 
is never enough, never an adequate adaptation to the always arriving 
new conditions to which the systems must adapt. Religious traditions 
are no exception, and,  as in ancient biological programs for 
metamorphosis and genetic recombination, superficial o r  last- 
established levels of structure or information begin to break down to 
be reassembled in new patterns for the next stage of life. I have noted 
that since the Renaissance and the rise of modern science this has 
been happening in Western religion and that we now appear t o  be at 
the beginning of an axial period more extensive than that of some 
twenty-five hundred years ago. 

But we must not suppose that all the necessary structures ofcultur- 
ally accumulated values and their transmission are completely broken 
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down or that new thrusts to replace or repair them have not been 
made. Various subtle elements of influence of prior stages continue to 
be operative. One of these is what Robert N. Bellah has called “Ameri- 
can Civil Religi~n.”’~ Although the United States was in part estab- 
lished under the philosophy of the Enlightenment with its anti-Chris- 
tian revolt, it was also done in the context of the religious colonization 
of the Atlantic seaboard of North America. There was thereby created 
an historic, new, and officially independent relationship between 
church and state as  these two cultures operated together to shape the 
lives and patterns of a most remarkable society. Bellah shows how, 
nevertheless, the ultimate character and support of the state rcsted 
upon the religious convictions still permeating the population. 

Sidncy Ahlstrom has, in a different and much more detailed way, 
shown the basic religious underpinning in the establishrncnt and con- 
tinuation of this nation and joins Bellah in ascribing its present weak- 
ness to a decline in the spirit.ua1 nourishment of its pop~ la t ion . “~  

As already pointed out, Kluckhohn and many other scholars as 
well have indicated how fascism, nazism, and communism-like the 
older politico-religious states-are political movements that require 
and do involve religious rituals and myths for their authentication in 
the minds of the populace. It is such a totalitarian, politico-religious 
system that Heilbroner fears and which, according to our theory as 
well as his, must come to pass as certainly as a vacuum will be filled, 
unless some better alternative is supplied. 

Very prominent institutions in contemporary American society, but 
not commonly perceived as essential religions propagating rituals and 
myths or belief, are the popular arts embodied in novels, magazine 
stories, motion pictures, and television programs, including the ad- 
vertisements. I suggest that these are the major religious institutions 
of the American twentieth century, saturating the population with 
daily rituals and myths for human salvation. The fact that they are 
often not very closely connected with traditional biblical symbols in no 
way lessens the reality of their religious function. They, too, are a part 
of the necessary reaction, as some of the more “rational” theologies 
and religious symbol systems atrophy. The TV “theology,” its intellec- 
tual substance, is largely derived from the general secularized faith of 
post-Enlightenment intellectuals of the West. This faith is also formu- 
lated in and propagated by the universities, where the “humanities” 
subculture has for C. P. Snow taken over the value-transmitting func- 
tion of what in our longer, historical perspective is generally called 
religion. The faith of this presently regnant religion is dominantly a 
humanism, in which man is perceived to be himself, alone, master of 
his fate and determiner of his destiny, whose every private wish can 



Ralph Wendell Burhoe 

be fulfilled by a technological fix-which this century’s history is 
teaching us is a kind of fool’s freedom and paradise. 

Nevertheless, even in this degenerate religion now regnant in the 
media, man’s sinfulness and his need to reform and be a “good guy” are 
perpetually propagated in endless rituals arid myths, even  though 
there is no explicit or convincing theology to  explain why goodness 
will in fact pay off. These secular religions now lack this virtue of‘ 
Christian theology with its sovereign “1,ord of History,” who would 
inescapably judge men, and reward or  punish them, even when soci- 
ety or the state could not. But the point I wish to tnake is that, 
nevertheless, there exist partially true and partially effective forms of‘ 
religion at the popular level. Their message concerning what is good 
and evil, saying good will be rewarded and evil punished, is widely 
heard arid statistically sufficiently confirmed in experience to gener- 
ate at least f’or a time a tolerable level of morals antl morale, even if’ it 
is not the clearer vision of true reality necessary to itispirc a level of‘ 
meaning, hope, antl .joy required for participating in the higher levels 
of the ecological niche or realm now offered man by the “Lord of 
History” in an age of science and scientific technology. 

Tho True Lord of’Hi.ctory. ‘I‘he fact that in the long run technologi- 
cal fixes and popular, commonsense desires arid ways of life cantiot 
persist unless they are in accord with what is required by the Lord of‘ 
History-the real nature of the total ecosystem (both internal as well 
as external to man)-means that spiritually unenlightened, merely 
human-desire-oriented, technological fixes are doomed. ‘I‘his is the 
message of‘ Heilbroner and many other high-level intellectual inter- 
preters of our times. Hence we have the fact tliat merely man- 
oriented sociopolitical institutions cannot save themselves by lifting 
themselves by their own bootstraps. This has become manifest in the 
weakening of the integrity and virtue of Western civilization. Perceiv- 
ing this, existential literature has produced a widespread, prophetic 
judgment suggesting that these hedonist, humanist myths are false 
and that man is without meaning, even absurd. I would view these 
skeptics of humanist hedonism as harbingers of a move toward a 
more solidly based “theology,” one where man’s meaning will again he 
found grounded in a credible reality that is transcenderil to man. 

So, societies whose value structures are changing, like organisms 
undergoing metamorphoses, are protected by various complernen- 
tary mechanisms from radical dissolution and total loss of the sacred 
memory of what was good and proper to do in order that there may 
be continued life. ‘This protection applies to the more sacred and 
social-gluing moral values during periods when religious institutions 
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seek new adaptations to new conditions. It provides some degree of 
grace of time to discover the errors of our ways and to discover and 
adopt more suitable ways. The mechanisms include dynamics to pro- 
duct such reforms and new adaptations. 

What this picture means is that man need not worry too much 
about his fate or  his society merely on account of the fallibilities in 
himsclf or  in his fellowmen or worry too much about the consequent, 
relatively weak condition of his sociocultural system. The reality pic- 
ture from the sciences, as from traditional theology, is that man is 
neither the designer nor the determiner of the ultimate destiny of 
either himself or the cosmos. He is a creature whose viahility is a grace 
given by the information, already accumulated in the genetic and cul- 
tural reservoirs ofHomo snpiens, about the evolving nature ofthe cosmic 
scheme a s  it operates here on earth insofar as its requirements for life 
are concerned. Our life and destiny may be scientifically as well as 
religiously hypothecated to be fully determined by the only partially 
understood operations and trends o f  that vast, omnipotent system of 
the rrtitu.re that created us, shaped our societies, and even shapes what 
we are thinking and feeling and willing at this moment. At least the 
possibility of explanation, and hence this basic hypothesis that events 
are “caused,” is the faith implied by t.he scientific community as it 
continues to search for and find ever fuller even if never ultimate 
“explanations .” 

Admittedly, the scientific community does not and cannot have 
ultamnte explanation. Of this its leaders are quite well aware.96 But the 
basic aims and presuppositions of science imply no limit on the 
phenomena of our experience that can be shown to make sense o r  be 
explained. Otherwise there would be no point to scientific research, 
and the expansion during the past century of our power to explain 
ourselves and our world would not have been undertaken, nor would 
it have been successful. 

Hence, for the scientific community, there is presupposed a system 
of reality that far transcends man, which is in fact determining the 
destiny of the cosinos and of man within it. For most of my scientific 
friends, who have been examining man through many disciplines 
from anthropology to zoology, the most complete and most useful set 
of  entities and dynamics (“ontology,” “philosophical cosmology,” 
“metaphysics”) for understanding are those elaborated in the natural 
sciences to describe cosmic evolution all the way from the most primi- 
tive particles to the most complex structures of human mind, be- 
havior, and society. While the scientific entities and laws for explain- 
ing man may always be insufficient, most of this community is per- 
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suaded that any filling of the gaps will best be done by extensions arid 
modifications of the scientific conceptual systems or  paradigms. 

Furthermore, provided we could believe that the scientifically de- 
scribed cosmos was concerned about us, we could adopt even a Skin- 
nerian scientific determinism about human behavior, as easily as we 
do about mechanics of the world in general, without being upset. We 
would then find ourselves not far from some traditional religious 
hypotheses of God’s absolute s ~ v e r e i g n t y . ~ ~  I am suggesting that a 
translation of the gods of religions into the determining forces of the 
“nature” or universe that the sciences reveal will prove to be the best 
way to recover and make effective for contemporary man the wisdom 
still embodied in those ancient traditions. Moreover, I am suggesting 
that such a translation could provide the necessary reformulation of 
that religious wisdom to make it more pertinent for the new, 
worldwide sociocultural system being forged under scientific technol- 
ogy. I believe that the time is fast approaching when scholarship, both 
scientific and religious, is becoming aware of the possibility and 
the necessity of some such scientific theology for the salvation of the 
species. 

If we understand the “nature” described by the sciences as the 
system of laws, according to which events in the history or evolution 
of the underlying reality system proceed in time, which, together with 
the given or  “initial conditions” and the “hidden relations” or 
“preferred configurati~ns”~” of the reality system, explain (as far as 
man can explain it) the varied history or  evolution of the universe and 
the living systems (including human minds and societies) in it, then we 
do have a concept akin to the ultimate reality or God of the high 
religions. It possesses the aseity (absolute self-sufficiency), omnipo- 
tence, and other traditional attributes of God that make it natural to 
speak of a “Lord of History.” I have argued this logical isomorphism 
of nature o r  natural selection and God in a number of papers.YY Here 
my argument is not merely theoretical but for showing the way t o  the 
practical salvation of mankind from the doom and impotence por- 
trayed by such careful prophets as Heilbroner and increasingly felt in 
a world fast becoming religionless, where all the old gods are fading 
from men’s minds. 

The Role of the  Soul in Salvation. This Lord of History revealed by 
the sciences does indeed make it as difficult for us to understand 
moral responsibility and freedom as do the more traditional theologi- 
cal concepts of God as the omnipotent sovereign who predestines all. 
For this we need understanding of the nature of freedom and deter- 
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minism and their relation, such as I have already outlined in the 
section “What Is Man’s Freedom?” As we contemplate man’s fate 
under such an omnipotent Lord of History, I wish to  accent a point 
long known in religion. ’The religious, like the scientifically based 
solution of the freedom-determinism paradox, has required the rec- 
ognition that man is neuer .ceparute.from God. In the scientific picture, 
man is a creature of nature, a phenomenon of  dynamic flow com- 
pletely dependent upon the boundary conditions set u p  by an 
ecosystem’s evolution over billions of years of the natural dynamics of 
the earth. Apart from this all-embracing nature, which also is the 
substance within and flowing through him, man is nothing. This is 
tantamount to the religious concept that man is God’s creature and in 
no sense independent. 

In the sciences the information in the gene pool of a species has 
been referred to as a reflection or image of‘ the ecosystem’s history 
and the present ecological niche. This is quite parallel to the biblical 
concept that man was created in the image of God. Whether in an 
ancient religious view or  the modern scientific one, the logic of man’s 
freedom becomes clear. As a creature and agent of God or  nature, 
incarnating in more advanced form than any other creature on earth 
the information on how to maintain and advance living systems, man 
is endowed with the freedom (as power) to maintain life under other- 
wise very improbable or adverse circumstances. But this power 
forever depends on man’s continuing to embody the information 
which is the will of the Lord of History, the requirements of the total 
reality system of which he is a part, as its manifestations for man’s life 
evolve in time or history. If by mistake man deviates from any present 
manifestation of the system of his boundary conditions, he ceases to 
exist. Man cannot be separate from nature or  from God thus under- 
stood. 

Under this same genesis or  evolving system of boundary conditions, 
man is responsible for life in two major senses, simultaneously. In the 
first sense, he has already built into him, at genetic and cultural levels, 
the homeostatic programs and norms to do what is good for the life of 
his ecological niche, which includes himself, his fellowmen, and the 
larger ecosystem on which he is dependent. So long as it remains a 
program which is that of the Lord of History as well as his own, man’s 
advanced program gives him a certain dominion over himself and 
other species and elements of nature. However, if in his cultural or 
private lapses and errors he begins to deviate from the norms set by 
the Lord of History, he only diminishes rather than succeeds in en- 
hancing himself. 

Narrow is the gate and straight is the path that leads to the realm of 
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lasting life. It is a path (complex set of boundary conditions) designed 
by nature and not by man. Man lives only by virtue of God’s original 
and continuing grace and by man’s continuing in his conscious and 
cultural patterns to embody the law or  evolving requirements of  the 
Lord of History. One could say that the success o f  selection by the 
“lower courts” ofjudgment or  choice by human individual arid social 
decisions forever depends on those decisions being in fact synony- 
mous with the laws and preferences manifest in the “supreme court” 
of nature’s judgments o r  selections-the Lord of‘ History. To speak of‘ 
freedom or separation from God or nature is a meaningless bit of‘ 
language. Man’s already realized freedom and responsibilities are en- 
graved in his heart (genotype and culturetype) by the Lord of His- 
tory. 

In the second sense, man’s freedom and responsibility, the freedom 
r from the norm, to explore and try out new and as yet uncer- 

tain or  random ways, as we have seen, is also ordained by nature or 
the Lord of History. I t  is in the context of the conscious perception of’ 
this kind of freedom that the problem of evil arises, the problem of 
the obvious unadaptedness of present information or rules for life 
under the new and different circumstances into which a living system 
is moving or evolving. It is in this context of continuing evolutionary 
progress or adapting that death of‘ present systems and birth of new 
and better ones necessarily arise. “Evil” is the name for what man’s 
consciousness presents to him as an existing or potential pattern of‘ 
the life system (self, fellow creatures, environment) that has or  will 
become destructive of whatever it is that is good. As a first approxima- 
tion, good is usually identified with what is conducive to life and ev i l  
with death. If the death of the body were recognized as the end of  the 
true or real self, it would be regarded as evil. In this context, the great 
religions developed theodicies or ways of justifying the simultaneous 
goodness and power of the supreme being in spite of the obvious 
existence of evil. 

The religious and theological solutions are the myths and doctrines 
of the human soul that arose to clearer formulation in the great axial 
period of religious reformation some two thousand years ago more or  
less. The particular imagery or  formulation-such as the resurrection 
of the body, transition of’ a soul to another realm or  world, or trans- 
migration of soul to another body-is not important except for pur- 
poses of coherence and credibility within a particular culture. What is 
important is the basic notion that the true self is something much 
more than the present phenotype, whether of the individual body or  
of the “city,” the sociocultural system. The distinction between body 
and soul or between the present world, city, or  kingdom of man, and 
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the real, true, ultimate city or kingdom of God-to confine ourselves 
to Western culture-is what is important for resolving the problem of 
evil and of God’s goodness as well as omnipotence. 

In the logic of this hypothesis about the reality of God and man, a 
hypothesis or  perception that has on countless occasions sent the 
imaginative mystics who first perceived it and many of their followers 
into ecstasy, it becomes clear how God is both just and sovereign since 
the significant or true reality of man’s life is an inseparable element 
and agent of God, with dimensions that far transcend those of the 
present body o r  city of evil-incompletedness. The paradox of evil 
evaporates just as does the paradox of the direction of a star from the 
earth being in the west for one observer but at the same time in the 
east [or another when it is explained that the observers are on oppo- 
site sides of the earth. In essence the doctrine of soul and man’s 
inseparability from God is one with great scientific hypotheses that 
resolve what was hitherto a riddle or paradox. Since God is omnipo- 
tent and since man’s true soul or being is one with Cod and since 
God’s program of evolution is indeed the ultimate reality, then all is 
well. 

In due course all wicked and evil (nonviable) ways will be selected 
out of the picture by the omnipotent God (nature’s requirements for 
viability or  being). The errors of the present phenotype (whether an 
individual person or  a community in a sociocultural system) will be 
washed out, selected out. In the kingdom of God all error is cleansed 
and forgiven, and the true and corrected patterns of the true self or 
soul will forever flourish under the judgment and grace of the 
sovereign Lord of History. 

I submit that the scientific pictures of cosmic evolution, including 
human evolution, essentially provide religion’s picture. Moreover, 
they reveal new and concrete evidence for the credibility or reality of 
the significant or  true elements of man’s nature as transcending his 
present phenotype. A first phase of the immortal substance is already 
established as the core reality of a species and the individuals within it. 
It is known to have had a life of a billion years so far and to be a 
natural product and concomitant of earth‘s evolving ecosystem. I 
have been in this paper outlining a second phase of immortal sub- 
stance underlying human nature, the cultural pool, with its life mea- 
sured in terms of millions of years so far. The third major element in 
the human soul is what I have in other papers called the cosmotype, 
and this is the remainder of the total system of reality or nature or 
God, depending on what language one finds most useful. This re- 
mainder is not really separable from the first two phases that I have 
named and in long time spans actually is seen as their source.lo0 
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It is interesting to note that the problem of evil arises with eating of’ 
the fruit of the tree of knowledge when culturally engendered infor- 
mation presented a brain with information about future dangers to 
the body (including death) for which genetic information had not 
provided and cannot provide any proper responses. This kind o f  
information about basic realities has to be provided to man through 
his culturetypes. It is the religions that have been doing this particular 
job, providing him with essential information evolved in the cul- 
turetype about his true nature or  soul and its relation to the ultimate 
reality governing the world. The present moment of cultural cvolu- 
tion is, I repeat, the time for a basic religious revitalization, under a 
scientifically informed theology, of this sacred truth. 

We may very properly say there is a plan or, more exactly so far as 
our knowledge is concerned, there is very probably a series of f’uture 
stages of adaptation in which all those in the human community are 
privileged to participate. They are stages which are inherent in the 
scheme of things even though men may not yet perceive what they 
may be. The ecosystem of the earth may be said to be a useful new 
symbol of the Lord of History, especially if we include in the ecosys- 
tem its living components, including everything that is true about the 
human species, which good ecological language is careful t o  do. This 
incomplete religious and scientific vision of  the scheme ofthings is not 
equivalent to the ultimate reality of God or of the ultimate nature of 
the system of the cosmos but is ultimate enough to guide man’s con- 
duct in large measure in his present stage of evolution. 

It may be recalled that theologians have included in their images of 
God not only human nature but a “first person” which is the almighty 
creator of all that is, and this brings our attention to the immutables of 
the total ecosystem which is our current vision of the total system 
defining what shall be, including the sacred elements of our life. Too 
much emphasis on and pride in the human aspects of God, incarnate 
in man, and too little regard for man’s continuing need to adapt to, or 
reverence, the ultimate requirements of the total reality system are 
what is bringing Christendom and Western civilization to their knees. 
Mircea Eliade has for years been pointing to our loss of sensing the 
sacrality of the world.lo1 

However, the picture of the absolute sovereignty of a transcendent 
creator and sustainer of life which operates in every event of the 
world and whose requirements for life cannot be in the least altered 
or  escaped by men-a fact which we can read from the determinist 
pictures from the sciences perhaps even better than we can today read 
it from the ancient revelations-does not in the least remove us from 
its grace. The revelation of the scientific story of creation, like that of 
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religion, is that, if we are interested in further adaptation to the 
requirements of the Lord of History, we have further opportunities 
for a larger realm of life. 

Furthermore, this picture assures us that, even though we are cori- 
strained by the very nature of our inbred responsibility as God’s 
agents within sociocultural systems to do  whatever may be within our 
power- arid role to rectify arid redeem the world, we do not have t,o 

fear that the f:iilurcs of‘ our fellowmen will utterly destroy the rnarvel- 
o u s  lifb system God hath wrought. The best, in fact in the end the 
only, way (o  redeem the world is by our continuing to act as Cod’s 
agents to provide better information for our larger self, including our 
“br-others” in our society. Theologians may call this the bringing of 
light for- lif‘e from the divine word. Attempts to force by superior 
“this-worldly” power (political, military, ctc.) a superficial confor- 
mance to  our particular view of God’s truth is possible only for some 
short-term effects that may in fact delay long-term salvation. 

Salvation is in  the end man’s continuing search and discovery of’ the 
nexl steps in the unending staircase of the “preferred configurat.ions” 
in the “hidden strata of  stability, one above another . . . in our uni- 
verse [wliich] the evolutionary process climbs . . . one by one.””’ 
These are the realities of the system of nature, of the Lord of His- 
tory. The evolutionary process of billions of years of discovering (by 
chance or design), internalizing (remembering), anti acting out (ex- 
pressing) this truth of nature’s design for life is salvation or eternal 
life in God’s kingdom. 

Since man’s true nature is more than his body and extends on 
threads of unbroken “information chains” (genetic, cultural and 
other) in time indefinitely into the past and future arid in space 
indefinitely into the total ecosystem of’ nature (God’s realm) in which 
we live and move and have our being, we are given a fresh interpreta- 
tion of‘ man’s being created in the image of the cosmic reality system 
itself. His genetic and other heritages directly reflect nature’s condi- 
tions for the most complex patterns of life on earth. This is a new 
interpretation in the light of contemporary evolutionary theory of the 
ancient religious formulation that said man was created in the image 
of God. 

The basic program of religion and religious reformation, then, is to 
continue in God’s service as agents to maintain and to reform the 
information system on what is essential or ultimately necessary for 
life. I t  is a continuation, at a new level, of‘ the project of building the 
various gene pools and other ecosystemic information that shape the 
viable patterns of life on earth. At the level of present human culture, 
the task or purpose of man is to transmit viable cultural patterns by 
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internaliling the proper information or truth for the sociocultural 
systems of man. This involves information for niaiiitaiiiing a proper 
balance in all the hierarchy of levels required for the earth’s ecosys- 
tem. This information must be enculturated in all human societies. 

For enculturation in humari societies-with all I heir diverse levels 
of‘ ages, education, and genetic endowments-it requires continuing 
reinforcement programs from the most elementary rituals tlirough 
the most sophisticated scientific theology. I t  should be caref‘ully noted 
that a scientific theology is no more and no less necessary for a popu- 
lation that would live in tlie “kingdom of heaven” (symbol for ultimate 
reality for life) than is thc science of a medical teclinology for a popu- 
lation that would be healthy. Only a few persons in ten thousand need 
to be consciously aware of the full scientific details involved in  certain 
medical inoculations; but without them health for millions would he 
impossible. The same is true for effective religion in thc motfern 
world. 

I think that the scientific pictures of man’s evolution are very close 
to some of the best wisdom of the great religious traditions ant1  par- 
ticularly close perhaps to the religious tradition out of which modern 
science blossomed. And it is my view that the omnipotent processes of 
the cosmos will continue and that men will be brought t o  their senses, 
will reform their ways and adapt themselves to the requiremeiits for 
life and ever more advanced life to which the Lord of History on 
earth has destined them. What we have been selected for by the Lord 
of History during the past billion years is our adaptability to far 
wider ranges of habitat and ecological niche than those of any other 
species. Now that we are becoming conscious that this same program 
continues in our own cultural evolution as well as in our individual 
development, the only concern we need to have can be said very nicely 
in ancient theological language: Seek God’s will and enjoy him forever. 

A scientific theology seems to be as firm as any traditional one ever 
was in saying that there is a Lord of History which is not man, and 
that man’s salvation comes in recognizing this f‘act and adapting to or 
bowing down before the majesty and glory of the magnificent pro- 
gram of‘ evolving life in which we live and move and have our being. I t  
is my view that today the sciences provide not only better evidence 
than previous theologies for the reality of a sovereign and omnipotent 
nature that determines human destiny but also far clearer evidence 
that the essential reality of evolving human life involves much more 
than the phenotype and something more “inner” to man than his “gut 
feelings.” Phenotypes are only the visible, rippling wave crests of in- 
creasing complexity, a complexity shaped as the earth rolls around 
the sun millions of times, to do wondrous things by a continually 
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growing phylogenetic “soul” that shapes successive phenotypic ripples 
in time, increasingly reflecting nature’s ultimate designs in the true 
and everlasting but hitherto more hidden, glorious realm of the 
Lord of History. 

I cannot here more than hint at how a new wave of religious vision, 
shaped by a scientifically informed theology, will free man from the 
errors o f  an illusory vision which causes him to see a limited view of 
self as determiner o f  its own destiny and to fail to see this causes 
him to fashion and wield ever more powerful, iconoclastic maces to 
cut and crush the inner and outer sources of-iiourishment for his life’s 
substance. A recapturing, with new scientific authenticity, of  the great 
religious visions of man’s true nature as a creature elevated by the 
creator to c:onscious agency in the creator’s everlasting program of‘ 
new creation can again bring his culturally shaped goals into line with 
the ancient wisdom of  his genetically formulated goals and into line 
with the ultimate requirements of the sovereign Lord of History for 
life of all kinds. 

Man’s salvation or health springs from the transcendent source of 
his being. 

Die Naturist der Herr uon Vergangenheit, gerade der Herr Gott, und uuch 
ewig ist der heil Bronn, zwnr der heilige Bronn, uon Menschen. 
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Henry Margenau, The Nature of Physical Reality (New York: McGraw-Hill Uook Co., 
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26. In this account of brain functions I have perhaps gone beyond that given by Paul 
D. MacLean in his “The Brain’s Generation Gap: Some Human Implications,”Zy~o:on 8 
(1973): 113-27. I draw on a number of other researchers and admit that all details for 
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It is also necessarily an oversimplified and popularized picture. 
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changes in Zygon 3 [ 19681: 129-68). A committee of the American Academy of Arts and 
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University Press as Evolution and Man’s Progress, ed. Hudson Hoagland and Ralph 
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Theodosius Dobihansky in Mnnlzind Evoking (New Haven, Conn.: Yale University 
Press, 1962) provides a good summary in his first chapter on cultural arid hiologicdl 
cvolution. 
38. Konrad Lorenz, On Aggressim (New York: Harcourt, Brace 8r World, 1966). ‘l‘he 

original title in German is a better characterization: Dm sogmannte Bijse, which might be 
translated “The So-called Evil.” 

39. tl’Aquili and Lauglilin (n. 23 above). 
40. The  phenotypic diversity of genetically homologous (identical) cells in an or- 

ganism has to be accounted for by information supplied by the environment and is thus 
;inalogous to a primitive level of“cu1ture.” Williams (n. 3 1 above), pp. 223-34, discusses 
cellular societies of possibly diverse genotypes where “cells that cooperated in the 
formation of  these ‘somatic’ structures sacrificed thernselves.” But he indicates that 
either close genetic relalionship or  pr(iportiona1 representation in the spores must be 
ant1 probably is the explanation. Brian C .  R. Bertram (“The Social System of’ Lious,” 
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4 1. I have long relied on the writings of Emerson (n. 37 above) and general biologi- 
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Wilson, Soc~06ioloLgy: The New Synthe.\i.\ (Cambridge, Mass: Belknap Press, 1975), which I 
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42. Williams, esp. on pp. 9(i-97, calls noiigenic changes “biotic evolution.” I n  my 
descriptions of the non-DNA mechanisms of changes in time I use “information” as a 
term t o  describe m y  set of forces or “boundary conditions” which shape or  h r m  and 
thus explain the interactions. ‘I‘he notion 01 “information” as a “boundary condition” is 
derived from recent physical analysis of information and is used by Michael I’olanyi in 
“Do L i k  Processes Transcend Physics and Chemistry?” Zygon 3 (1968): 445. More  than 
Williams and other geneticists, a more general science like physics will be concerned to 
understand the outcome or  selection in terms not only of the inform;uIon in the DNA 
molecules but of the information or  conditions in the total interacting system being 
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with other men in which the other men are the first man’s “ecological environment.” 
M y  development of culturetypes also will be to show other men as embodying informa- 
tion in an ecologcal environment. But I would go further and deny Williams’s denial 
that there is any biotic adaptation. I would agree with him that this information may not 
be collected by competition in a gene pool; but, if one looks at the total ecosystemic 
boundary conditions or  sets of information, one may properly say that the total change 
(genic and biotic) is naturally selected or  determined. As Polanyi points out in his 
writings, biologists have taken too restricted a view-see his Personal Knowledge 
(Chicago: University of Chicago Press, 1958), especially the last chapter, “The Rise of 
Man.” 

43. Imrenz (n. 38 above), p. 256. 
44. Ibid., p. 251. 
45. Anthony F. C. Wallace, Religion: An Anthro@logiccd V i ~ w  (New York: Random 

House, 1966), p. 102. 
46. Ibid., pp. 243-44. 
47. Ibid., p. 239. 
48. Anthony F. C .  Wallace, “Religious Revitalization” (an occasional paper of the 

49. Wallace, Relipon: A n  Anthropological View, pp. 29-30, 38. 
50. See n. 37 above. I would also suggest that my “Civilization of the Future” 

51. G. G.  Simpson’s conimeiirary in a conference. It may have been published, but I 

52. Burhoe, “Civilization of the Future,” p. 163. 
53. Julian Huxley, Evolution in  Action (New York: Harper Bros., 1953), esp. p. 8. 
54. Williams (n. 31 above, chap. 5 )  reflects some of the marvel of origin of the 

Institute on Religion in an Age of Science, 1961), p. 4. 

(Philosophy Forum 13 [1973]: 149-77) provides a useful review of some of the story. 
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genetic system. See also Francis Crick, Of Molecules and Men (Seattle: University of 
Washington Press, 1966), pp. 63-71, on the necessary con.junction of amino and 
nucleic acids for the beginning of natural selection in biology. 

55. My “Civilization of the Future” (pp. 159-64) gives orher dctails. 
56. Solomon H. Katz, “Evolutionary Perspectives on Purpose and Man,” Zygon 8 

(1973): 325-40. Many of the other  papers in the same Zygon issue (Septem- 
ber-December 1973) a r e  also contributions to this same theme o f  t he  
emergence of cultural evolution and man’s sense of meaning arid purpose in the 
scheme o f  things. Dr. Abaya, Zygon’s editorial assistant, in reading my manuscript 
commenred that it appeared to be presenting the whole Z y p ~  story. 

57. That scientific beliefs are a special case of “myths” is a matter that 1 and many 
other scholars have pointed out. The  conference of the American Academy of Arts and 
Sciences that gave rise to the Daedalu., issue for Spring 1959 o i l  “Myth arid Mythmak- 
ing” was generated by a committee several o f  whom wanted to show the relation 
between scientific and other hypothetical structures (see the introduction, esp. pp. 
218-19). My own efforts to translate religious beliefs into scientific language began 
when I was a preacher in 1935. Because of the lack of any audience ready to hear of 
such notions until I began t o  work with some first-rate scientists on problems of science 
and human values in the American Academy after World War 11, I did little and 
published nothing until the mid 1950s. The  first volume of the papers o f t h e  Institute 
on Religion in an Age o f  Science, Science P u n d m  Rrligion, etl. Harlow Shapley (New 
York: Appleton-Century-Crofts, 1961), contains my earlier paper on “Salvation in the 
Twentieth Century” seeking to integrate religion and science. In 1960, H ~ i d s o ~ i  Hoag- 
land arid I sought to evoke some new thinking on the relation of cultural t o  biological 
evolution which had been an academically taboo area for a half-century. ‘The American 
Academy held three symposia, some of the papers of which we published in Dnerlaluy, 
and later these were issued as Evolution and Man',\ Prog7evc (n. 37 above). These sym- 
posia were influential in a renaissance o f  thought and research concernirigsociocultural 
evolution in relation to biological evolution and provided me with much critical infor- 
mation. 

58. Among significant developers of various stages i t i  rcligioiis development are Erik 
Erikson, Lawrence Kohlberg, and Wallace. Two papers by Kohlberg are found in Z,ygon 
(“Indoctrination versus Relativity in Value Education,” Zygon 6 [1971]: 285-310; with 
Dwight Boyd, “The Is-Ought Problem: A Developmental Perspecrive,” Zygogon 8 [ 19731: 
358-72). Wallace treats of evolutionary stages of religion that are successive hierarchi- 
cal levels (n. 45 above, esp. pp. 88, 256). I t  would seem significant that ontogenetic 
stages of development described by Erikson and Kohlberg roughly parallel the long- 
term history o r  phylogeny of religion of the kitid which Wallace presented or  which I 
am presenting in this paper. In biology the notion that “ontogeny recapitulates 
phylogeny” was under severe criticism in the middle of this century. Alfred E. Emerson 
in his “Vestigial Characters, Regressive Evolution and Recapitulation among Termites” 
(in Termites in the Humid Tropia, Proceedings of the New Delhi Symposium [“Humid 
Tropics Research”], UNESCO, 1962) suggested quite properly, I think, that a good 
deal of the debate on this was semantic. Recent research on all kinds of systems suggests 
that the organization of complexity in adapting to ever wider ranges of an environment 
actually requires, whether in phylogeny or ontogeny, such hierarchical or  pyramidal 
building of these systems or  structures. In order to build the nth level there must be 
available entities of the (n - 1) level and so on. An early and excellent paper on this is 
Herbert A. Simon’s “The Architecture of Complexity,” first published in the Proceedings 
of the American Philosophical Society 106 (1962): 467-82, and later included as the final 
chapter in his The Sczences oj’the Art$cial (Cambridge, Mass.: M.I.T. Press, 1969). In it 
Simon has a section specifically on “Ontogeny Recapitulates Phylogeny” (pp. 114-17). 
Another pioneer in this area is Paul A. Weiss, who wrote “The Basic Concept of 
Hierarchic Systems” as the introduction to his 1941 text, Principles of’Development, and 
recently republished with other newer papers by several authors in Hierurchzcally Or- 
ganized System.s in  Theory and Practice, ed. Paul A. Weiss (New York: Hafner Publishing 
Co., 1971). The  International Library of Systems Theory and Philosophy, ed. Ervin 
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I,aszlo, has published Hierarchy Theory: The Challenge of Complex Systems, ed. Howard H. 
l’attee (New York: George Rraziller, Inc., 1973). Perhaps the matter is summed up  by 
Simon in his paper, “The Organization of Complex Systems,” in Hierarchy Theory: “One 
can show on quite simple and general grounds that the time required for a complex 
system, containing k elementary components, say, to evolve by processes of natural 
selection from those components is very much shorter i f  the system is itself comprised 
oforie or more layers of stable component subsystems than if its elementary parts are its 
only stable components. . . . O u r  whole discussion . . . underscores the crucial 
significance of hierarchic organization to the synthesis and survival of large, complex 
systems” (pp. 7, 23). 

59. Wallace, Religion: A n  Anthropological View, p. 3. Among others dating religion 
back for more than 100,000 years is Theodosius Dobzhansky. See his The Biology 
of Ultimate Concern (New York: New American Library, 1967), esp. pp. 70-74. 

60. In biological evolution this is well known. Ir i  the history o f  civilizations much was 
made of it by Arnold Toynbee under the term “challenge and response.” It is perhaps 
an example of a basic law of physics, Newton’s Third. Even the history of scientific 
advance in its revolutions is noted as a response to crisis-“the scientist in crisis will 
constantly try to generate speculative theories that, if successful, may disclose the road 
to a new paradigm 

6 1 .  Alfred E. Emerson, “Vestigial Characters of ’Termites and Processes of Regres- 
sive Evolution,” Ewolvtion 15 (1961): 125-26: “Adaptive mechanisms of recombination 
certainly evolve. Whether mechanisms of mutation adaptively evolve is a more con- 
troversial question, but an affirmative answer is credible. . . . Genetic variability proba- 
bly has different optimal values in different organisms under different conditions. 
Both mechanisms o f  change and mechanisms o f  stability are selected and evolve.” 

64. KarlJaspers, The OrzKin and GoaLofHistory (London: Routledge & K. Paul, 1953). 
T h e  whole Spring 1975 issue ofDaedaLu.s was given over to an analytical review o f t h e  
thesis of Jaspers’s “axial age.” 

63. C. F. von Weizsicker, The Relevance of‘Science (New York: Harper & Row, 1954). 
64. Arnold ’Ioynbee, A n  Historian’.s Approach to Religion (London: Oxford University 

65. Heilbroner, Inquiry, pp. 132, 136. 
66. Jay  W. Forrester, “Churches at the Transition between Growth and World 

Equilibrium,” Zygon 7 (1972): 145-67. Heilbroner’s views are given in n. 2 above and 
elsewhere in this issue. 

67. J. Bronowski, “New Concepts in the Evolution o f  Complexity: Stratified Stability 
and Unbounded Plans,” Zygon 5 (1970): 18-35. 

68. Ibid., pp. 32-34. 
69. Jacques Monod, Chance and Necessil~~, trans. Austryn Wainhouse (New York: 

Alfred Knopf, Inc., 1971). 
70. Bronowski (from the title of his paper). 
71. .Jonathan Edwards, Freedom of the Will, ed. Paul Ramsey (1754; New Haven, 

Conn.: Yale University Press, 1957), p. 183. 
72. I n  spite of a number of more recent and excellent studies of the nature or 

philosophy of scientific statements and scientific inquiry, I find von Mises’sPositzwism: A 
Study in Human Understanding (n. 25 above) to be one of the clearest and best statements. 
The  “causality sfatement” referred to is found on p. 161, but the whole book provides it 
with a sophisticated and sound context of understanding, showing its usefulness and 
limits. 

73. As quoted in Sydney E. Ahlstrom, Theology in America (Indianapolis: Bobbs- 
Merrill Co., 1967), p. 168. 

74. For living systems as open-ended flow patterns of dissipative energy, see A. 
Katchalsky, “Thermodynamics of Flow and Biological Organization,” Zygon 6 (1971): 
99-125. I have given related pictures, involving the phenomena of culture and mind as 
well as basic biology in my “Control of Behavior: Human and Environmenta1,”Journal of 
Environmental Health 35 (1972): 247-58, cf. esp. pp. 249-50, and in my “Civilization of 

” (Kuhn [n. 25 above], p. 87). 

Press, 1956), see esp. chap. 13. 
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the Future” (n. 50 above, esp. pp. 154-55). For the significance of’ “tlyriamic liorneo- 
stasis” see n. 37 above. 

75. From pp. 20-29 of the transcript of the general discussion, in this sytnposiiuni, 
following the presentation of the Ferkiss paper. 

76. For the weaknesses of psychotherapy as a religion see my “Hridgitig the Gap 
between Psychiatry and Theology,” Journul of Relzgion und Hcullh 7 (1  968): 2 15-26. 
Various weaknesses of the Marxist ideology relative to long-selected religions have been 
indicated in a number of my papers, but one of  my prime resources [or irritlcrstandirig 
this matter comes from tlie late Clyde Kluckhohri, iir i  aritliropologist who carcfully 
studied Soviet society after World War 11. His “Scientific Study o f  Values and Con- 
temporary Civilization,” Pruceedz7tg.s of Lhe Arnericur~ Phi/uso$hicnl Sociely 102 (October 
1958) (reprinted in Zygun 1 [19661: 230-43), provides ii critical analysis that is conso- 
iiant with that of mine and others who more recently have come to iinderstantl how the 
selective processes of long-evolved sociocultural systems produce a deep and essential 
wisdom that Marx arid his followers failed to include in their system. Various o f  my 
papers have also pointed out the fact that the Marxist program for salvaiiori leaves out 
the sensitivities of individual human feelings, and the Freudian program leaves out the 
larger sociocultural system-hence either o f  them is at hest a half religion. 

77. I have already, at  the end oftlic previous section on “scientific theology” aiitl the 
beginning of this section on “freedom,” given grounds for understanding the expari- 
sion o f  the term “nature” in contemporary science to intlicatc what tlie older 
philosophers could mean by “being.” The Way Things Arr is the title of a hook by a 
physicist, P. W. Bridgman (Cambridge, Mass.: Harvard University Press, 19.59), which I 
commend as one of the basic texts o f  the new “metaphysics” of the natural scientists. 
But the “conceptual systems’’ of Margetiau (see his Nulure uf Phy\icul R~nlily 111. 2.5 
above]), or  the “paradigms” of Kuhn (see his Structure cf 
abovel), or the “systems o f  hypotheses or theories” of Popp 
ni.scovery [n. 25 above]) are all indicative of the fact that the “TI 

sciences may readily be translated as equivalent to what philosophers aiitl theologians 
have meant by ultimate being, so far as men can know anything about it. 

78. The  “Kingdom of God” or  the realin of ultimate being, I suggest, is esseiltially a 
symbol for the realm of reality that modern scientists call “nature.” This is tlie realm 
filled with a network 0 1  invisible forces and entities which actually produce the world 
that we perceive, along with its dynamic changes in history or  evolution. ‘l‘lieologians, 
of course, have customarily used the tern1 “nature” to refer to only the visible, tangible 
phenomena-not the invisible network. What scientific literature lacks (and what reli- 
gious and theological literature has possessed) is the meaning of what is going on  in this 
invisible network for man or human destiny. What is to happen in the future, in thc 
eschaton, in this hidden but real world is of the essence for proper human motivation 
and hope. 

79. For an analysis of the “higher and lower courts” in the selection process see my 
“Civilization of the Future” (n. 50 above), esp. p. 163; this is similar t o  the ”first and 
second sources of selectivity” in Simon’s “Architecture of Complexity,” in 
Artijciul (n. 58 above), p. 97. 

80. Simon, Sciences of the Artificial, p. 25 .  
81. The  stages of ontogeny or  development of the individual have been known i i i  

embryology and biological sciences for some time. Corresponding stages in psychologi- 
cal ontogeny have recently been pointed u p  by such students as J ean  I’iaget, Erikson, 
and Kohlberg. A significant view of the shaping of cognitive and emotive processes by 
the joint action of genetic and c ~ l t ~ r a l  information is present in Koriratl Loren/, 
“Knowledge, Belief, and Freedom,” in Hzerarchically Organized S y t e m  (n. 58 above), pp. 
231-61. 

82. Williams (n. 31 above, p. 97) defines “biotic evolution” but in the course of the 
book correctly refuses to allow meaning to the term “biotic adaptation” on the grounds 
of genetic selection by elimination of less adapted individuals or  groups in an ecosys- 
tem. However, he, as we, would recognize that there are*mtural circumstances o r  forces 
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t l r a t  do iir Fact cause biotic evolution t o  take place and for persisting ecosystems t o  be 
li)rmeci. 

83. See 11. 10 above. 
84. Alfred E. Emerson ar id  Ralph Wendell 13urlioc, “Evolutioriary Aspects of’ Free- 

dom, I)c;itli, and Dignjty,”%ygon 9 (1974): 156-82. I arn also iritlebtetl t o  a paper, “The 
Origin of Death,” by George Wald, at a Star Island conference of the Institute on 
Religion in an Age of Science, following his earlier paper, “The Origin of Life.” T h e  
latter was ~1tiblis1~~:d in S t$c Americcii, (August 1954). I (lo not  know i l ‘  t h e  h r ine r  
was piibliahctl. 

85.  Ihicl. 
86 M;iiiy ;irithropologists aiitl evolutionists liavc rioted the origin 01. hurial cere- 

monies in archaeological sites inore than a Iiiiritlrcd thouamd years old and h a v e  
coiicliidetl from this as well a s  from I he context of other facts about huniaii brains and 
psyches t h t  religious rituals and myths were already evolving theti t o  protect thc 
I i i i t n a i i  psyche agaiiist the increasing knowledge of death of t  he hotly. See, for itistarice, 
‘I’licorlosius Dol,/.h;insky, “An Essay on Religion, Death, and EvoluLionary Adaptation,” 
Zygoiz 1 (1966): 517-31. 

87. 1 give further detail on this i n  “Coticepts of God arid Soul” ( t i .  24 above). 
88. W;lllac.c (11. 45 above) ,  p. 52. 
89. Ittitl., p. 107. 
90. As quoted in  Ro1)crt N .  Bellah, B p y o d  Ilelir/ (New York: l larper & Row, 1970), 

91. Wallace (11. 45 abovc), pp. 264-65. 
92. 1 1 1  looking now at the position o f  life arid human life t)eyontl biological condi- 

tions and in the framework of the totality of nature, the evolving universe-most o f  
whose realities are as yet and probably forever will be unknown to us-I am drawing 
o u r  attciitiori to such recent formulatioris as those tiientiotictl earlier by Broilowski (n.  
67 ;ihovc) and Katchalsky (ti.  74 dxtvc) ,  wliiclx provide important iirsights for this 
piirpose. 

1 Iiavc defended on scientific grounds the necessity for a r i d  genuineness of‘ 
religion in my “The  Phenomenon of Religion Seen Scientifically,” in Changing 
I’a7-.\/~&7ic3 in lhe Scimt$c Study o/  Rdigim, ed. Allan W. Eister (New York: Wiley- 
Iiiterscierice, 1974), pp. 15-39. This also contains further details that supple- 
mcnt t t i y  etfbrts here t o  show liow the biop1iysic;tl as well ;is the psychosocial sciences 
;ire essential for a scientific untlerstantliiig 0 1  religion. 

94. “Civil Religion iii America,” Dnerlnlus (Winler 1967), pp. 1-21, was Kobert N .  
I’dali’s iirst paper on this theme. 

95. Sydtiey E. Alilstrom, A RrEigxms Hi.\hy of the Ame,i;cctn Peoiplc (New Haven, 
COIIII . :  \’ale University I’ress, 1972). 

96. h i y  of the writers o n  the philosophy o f  science to which I have already referred 
bear this out. See, for instance, the writers listed in n. 25 above. Not only does the 
sciciitific community recognize the finiteness of its knowledge, in Gijdel’s theorern i t  h a s  
proved the impossihiliry o f  riltitnate knowledge even at the level o f  the internal o r  
logical c-onsistency of- arithmetic. 

97. See, for instance, 8. 17. Skinner, H/;yond Frredonc (zdDigni ty  (New Y o r k :  Alfred A. 
Knopf, 1971). I n  marly of my papers I have used cercain o f  Skinner’s hypotheses arid 
data t o  support m y  etforts at theology. I was interested to see “I?. I;. Skinner 
and Kcligious Education” in K duoution 69 (1974): 558-67 b y J o l i n  L. Elias, who 
also sees the importance of Sk iisiglits into the nature of religious behavior arid 
. . . insLitutions.” Skiliner, however, has not faced up with what I have called the higher 
courts o f  nature’s selections ;ind has rested largely within the lower courts of human 
prefererices, which, like all humanistic self-worship anti pride, roulti he lethal in natural 
selection‘s last judgment. 

98. R y  the “preferred configurations” of our  universe, I incan those stable or  
inetasrable states described in such papers as those by Rronowski and Katchalsky 
quotcd earlier and cited in nn. 67 ; i i i tI  74. 
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99. Ralph Wendell Rurhoe, “Natural Selection and (;od,” Zygori 7 (1972): :.)0-63; 
“Concepts of  God and Soul” (11. 2 1  above); “What Specifies t h e  Valucs of [lie Ma~r-M;itlc 
Man?” %jigon 6 (1971): 224-46; and inaiiy others. 

100. My dcvelopmcnt of’tlle “cosrnotype” as the primary a t i d  inclusivr se t  of bountl- 
iiry cwnditions o f  t h e  soul has not been puhlishctl, although presented in a number o l  
papers beginning w i t h  onc LO the Society for the Scientific Study of Religion in 1951. 

101. See, for instance, Mircea Eliade’s The Socrrd crnd lkr /’i-o/’me (New E’ork: Har- 
court, Brace & Co., 1959). 

102. Rroriowski (n. 67 abovc), p. 34. 
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