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A CALL FOR NON-ACADEMIC PARTICIPATION

A glance at“the list of Consulting Editors for the Journal ASA on the op-
posite page reveals that 45% dre in academic positions at Christian colleges
or seminaries, 45% are in academic positions at other colleges or universities,
and 10% are in non-academic positions. A quick survey of the various partici-
pants in the publications of the ASA reveals that these figures are representa-
tive. One can look almost in vain for participation by scientists in industrial or
government laboratory positions dealing with problems of interest to them in the
interaction between science and Christian faith.

What do these statistics mean? Several interpretations may be suggested.

1. There are very few Christian scientists in non-academic positions.

2. Most of the Christian scientists in non-academic positions are not members
of the ASA.

3. Christian scientists in non-academic positions are not accustomed, or
are too busy, to write papers.

4. Christian scientists in academic positions are more interested in theore-
tical problems that lend themselves to writing, whereas Christian scientists in
non-academic positions are more involved with practical problems.

Interpretations 2 and 4 seem the most likely to be responsible for the almost
negligible participation by non-academic Christian scientists. It seems to me
that the ASA must tap this deep reservoir of insight and practical input which
non-academic Christian scientists can contribute. Some of the ethical problems
for Christians involved in research are real crunchers; they have to be met
almost immediately by action and not by abstract theory alone.

To all readers of this page I urge you to pass along a copy of the Journal
ASA with a good word to your non-academic friends. To those of you who are
in the non-academic world, may I urge you to share with our readers those
things you learn while attempting to live a Christian life while following a
career in science or engineering,

R.H.B.
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Alternative Views of Evolution

i

The world of life poses questions to everv thinking
man who examines it. These questions are the same
whether the examiner is oriented philosophically toward
theism or atheism. Some of these questions might be
stated as follows:

1. How can the tremendous diversity of distinct forms
ot lite (species) found on carth todav be explained?

2. Why is it that certain of these species are very
similar to one another, while at the same time quite
markedly different from other species?

3. Why do living species, which are so remarkably
varied in form and size, scem to show the same
basic cellular and biochemical composition?

4. How do the remains of organisms of past ages
(tossils) relate to present day species?

5. How and when did the first forms of life originate?

Thus, the central question centers on the seeming con-
tradiction of an enormous diversitv of living forms
{organisms) of complex nature which display an ap-
parent underlving unitv of composition. The origins of
such organisms and their subsequent  development
demand our attention.

Biologists. like all other scientists, abhor ¢haos. This
diversity of species certainly appears chaotic at first
glance.” Clearlv, some svstem of classification is the
cure for chaos. Like tidv housewives we are pleased
with an orderly arrangement of species. However, this
arrangement must not be artificial, but should reveal
the actual or presumed phvlogenetic relationship of the
species. Thus, it is not surprising that studies of tax-
onomy or svstematics plav such a kev role in biological
thm]\mtr and have done so for centuries.

General Patterns of Species Relationships

Three general patterns of relationships between the
mvriad species of organisms are possible: (1) the
“fixity of species” concept, (2) the monophyletic idea
and (3) the polvphyletic view. The first scheme sug-
gests that each species is unrelated to any other species,
but has remained unchanged since its origin (creation).
This pattern is usually associated with the so-called
“Special Theory of Creation,” Tt was the dominant
scientific view pomt until the mid-18th centurv and was
the working hvpothesis of Linnaeus, the father of
modern taxonomy. Evidence ta support this view must
show unbroken Contlnultv of present species back to
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the time of their origin with no occurrence of speciation.

The second scheme proposes that all organisms
(present and past) are geneticallv related hecause they
are derived from a um'quc original form of life, thus
the term “monophvletic.” Tlns pattern represents the
well-known general theory of evolution. It is schemati-
cally shown in numberless textbooks as the evolutionary
“tree of life.” Evidence for this view must demonstrate
speciation (formation of new species bv natural proc-
esses) and show historical connections hetween all the
major categorics of organisms.

The third possible scheme of relationships is inter-
mediate between the first two. Multiple original forms
of life (thus the term “polvphyletic”) have speciated
through time giving rise to groups of related species.
Each group of species is distinct from and unrelated
to the species in other groups. This is essentiallv limited
evolution or general creation. Evidence for this pattern,
like that for the second, must demonstrate speciation.
However, unlike the general evolutionarv pattern, it
must reveal several wnirelated  groups of organisms
whose origins were not demonstrably in common.

Definitions

A failure on the part of a speaker to clearly define
his terms often results in needless misunderstanding on
the part of the listener. Therefore, hefore proceeding,
let me define two kev terms that will be important to
the following discussion:

Ecolution basically refers to changes in populations of
living organisms by natural processes over a span of
time. There arc really two levels of usage for this term,
although the important distinctions between them are
often blurred in common practice. Limited evolution
(speciation or microevolution) involves the formation of
new species by natural selection operating on distinct
populations over a limited period of time. By contrast,
general evolution extrapolates speciation as the mechan-
ism by which all organisms have been derived from a
single original source over the span of geological time.
It is this broad generalization about the interrelation-
ship of all living things that (s usually intended by the
term “evolution.” To avoid confusion, 1 shall use the
terms speciation and evolution to refer to the limited
and geveral aspects of evolution, respectively. The term
“chemical evolution” is frequently used today and refers
to assumed pre-biotic changes on the earth which gave
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ALTERNATIVE VIEWS OF EVOLUTION

rise to the first organism{s) Dy purely natural means.
In current usage this additional concept is often added
to the meaning of general evolution and T shall so use it

Creation is the action of a supernatural power (God) in
bringing the natural world into existence. The term s
used with a wide range of meanings, As T shall usce it,
the term does not necessarily involve an instantaneous
event or the absence of cither accompanying natural
processes or pre-existing material. Clearly then, it is not
used here as the equivalent of the “Special Theory ot
Creation” referred to above.

Note that the major distinction hetween these defini-
tions at this point lies in the supernatural element in
creation, whereas evolution (as detined) involves pure-
Iv nataral causes for the origin and development of

life.

Analysis of the Patterns of Phylogeny

Let us now proceed to cvaluate the three possible
schemes of mterrelahonslnps on the basis of evidence
from (a) living species and (b) the fossil record.

A scrious consideration of the diversitv of living
spe(‘les reveals a svstematic p(lttem of mterrelatxon-
shlps best mtcxpreted as resulting from speciation. The
major lines of evidence that speuatmn (microevolu-
tion) has occurred are well known. Thev include com-
parative morphologv, phyvsiology and embrvology,
biogeographic  distribution and population uenetlc
among others. Such arcas of studv with ll\nw species
allow the emplovment of e\pcumentd] te(hmques and
repeated ficld observations. Some degree of speciation
is demanded bv these Dbiological “facts” and natural
selection appears to provide a reasonable mechanism.
The cumulative effect of this overwhelming evidence
demolished  the “fixity of species”™ view in the last
centurv and we shall not give it further consideration
here. Note, however, that tho evidence from a studv of
living species does not distinguish between the other
two schemes. Either scheme of phvlogeny could pro-
duce the present pattern of species diversity.

The fossil record of past forms of life on the earth
is generally vegarded as the major argument in favor
of general evolution. However, the student of past life
forms (a paleontologist or paleobiologist) uses a basic-
allv different methodology from that emploved by the
|)]()]()Ul\t investigating ll\mﬂ forms, and this difference
is often ()\(r]ooked The p.lle(mto]u"]st uses an historical
approach that is rarely amenable to planned  experi-
mentation. He is limited to the chance recoverv of
artifacts, usuallv on a verv haphazard basis, due both
to the process of fossilization itsell and the limited
opportunity for recovery ot the existing fossils. His
results are larglv in the form of d\namu infercnces
based on the static artifacts available,

The application of fossil evidence to unravelling the
scheme of species relationships in the past is hazardous
at Dest. Svstematists dealing with living specics tre-
quently wrangle at length over the taxonomic status of
a given pnpul;lti(m. Is it a sul)species, a separate species,
or even a distinet genus when compared to similar
populations? This situation occurs even when living
organisms are available for laboratory e\pcrlmcnmtmn
an(l lL’pL‘dtL(l ficld observations mav be made. The
range of variation within a smtfle specics Is often
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The question centers on the seeming
contradiction of an enormous diversity
of living forms (organisms) of complex
nature which display an apparent un-
derlying unity of composition.

enormous, as witness the variety of breeds of dogs.
{One wonders into how manv different species pale-
ontologists would separate fossils of the various breeds
of dogs. if thev had onlv skeletal remains and did not
know that all the varieties were interfertile. \Would
the Dachshund and the St. Bernard even be in the
same genus?)

Obviously, paleontologists are acutelv aware of
sudl lmndlcdps Thus, thev do not use the term
“species” in quite the same sense that biologists normal-
Iv do. Instead, thev describe “form species,” ie., species
based primarilv on morphological  differences, and
those only partial and fragmentary in many cases. It
must be clearlv noted, then that fossil 51)0(‘1€§ mav
not be dnuﬂ\ eepnated \\nh living  species, Their
determinations are not based on the same range of
characteristics. Furthermore, interfertilitv and  genetic
compatibility of the various members of a living species
are  most \Wmhmnt criteria  in (LlsSlh(,dt‘lOH. Since
breeding e_\pcrlments with fossils are a bit out of the
question, it is likelv that morphologicallv - different
members of a fossil assemblage mav be regarded as
diffevent species when, in fact, thev mav have becn
quite interfertile in life. (Remember the Dachshund
and the St. Bernard!)

The interpretation of the fossil record is plagued
with vet another difficultv—the geographic discontinu-
itv of fossil remains. Flcqucnt]\ lines ot descent for a
gmdcd series of fossil species (for e\‘lmplc the horse)
are based on fossils found at random in widelv remote
regions of the earth. The questionable nature of such
a practice hax often been noted. but the standard
answer is an appeal to hvpothetical dispersion routes,
and assumed  biogeographic corrvidors or filter routes.
I the past five vears, with the emergence of the geo-
physical theory of plate tectonics, a (fl(nltl\ renewed in-
terest in the old idea of continental drift has dev eloped.
In a recent article in Science, Raven and Axelrod! made
astrong case for the existence of the havpothetical con-
tinent of Gondwanaland  (comprising  Australia, New
Zealand. Antarctica. South America, India. Madagascar
and Africa) in mid-Cretaceous time (about 100 million
vears ago ). Its subsequent breakup is then plotted and
related to Australasian paleobiogeographv. Such con-
cepts appear to have strong support from geophvsical
evidence and are foreing the wholesale revision  of
carlier aceepted palcobiogeographic conclusions. Clear-
v, it s too soon to be dogmatic about the past historv
of life from the fossil record. '

the fossil record is
1 his widelv used

A more serious shortcoming of
noted by George Gavlord Slmps(m
biology ‘texthook Life.

The disanpointing scarcity ol the earliest tossil records
unfartunately applies to a long span of geological time.
Lite probably existed 2 and perhaps even 3 billion
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vears ago, but fossils become varied and abundant
only with the beginning of the Cambrian, a mere 600
million vears past. Thus the reasonably good fossil
record as now known may not cover more than about
the last fourth or fitth of the history of life.2 (p. 760)

Let us now apply this limitation on the fossil record
to phvlogenetic schemes (2) and (3). The fossil record
does not enable us to distinguish between the correct-
ness of the monophvletic and the polvphyletic patterns.
Although there has been an abundance of speculation
concerning the development of lite before Cambrian
time, there is little or no scientific evidence to support
it. Simpson gives a refreshingly frank appraisal of the
situation,

The sudden contrast between the Pre-Cambrian rocks, in
which animal fossils are so rare or dubious, and the
Cambrian, in which they are abundant, poscs a serious
question: Why? A good scientist must be prepared to
say, “I don’t know,” and that is at the present the
correct answer.2 (p. 760)

Thus, our search for complete order in the scheme of
interrelationships between living and extinet forms of
life ends at a blank wall. While we can discard scheme
(1), we cannot distinguish between schemes (2) and
(3) on the basis of the available scientific evidence.

Regrettably, at this point some of the more avid
proponents of general evolution begin to speculate,
hypothesize and engage in outright fantasv. Current
general biology textbooks abound with dogmatic state-
ments and pontifications about how life might have,
could have, must have or did originate and evolve in
the Pre-Cambrian period by purelv natural means.
Some texts even orient their entire treatment of cell-
ular physiology and biochemistry around such hvpo-
thetical schemes. To the Dbeginning student, often
dazzled by the factual basis of all science, such
unsupported and unsupportable speculations come
across as what did occur. It is this speculating, pontifi-
cating and propagandising without factual evidence
that I, as a biologist, find unaceeptable and most irri-
tating.

The Case for Polyphyletic Origins
( General Creation)

My thesis is that the available scientific evidence
fits a polyphyletic origin and development of life just
as well as it does the monophvletic evolutionary view.
As noted earlier, evidence for such multiple origing and
separate development of distinct groups of species
would take the form of svstematic differences between
major taxonomic categories. A series of quotations from
leading Dbiologists of this generation will summarize
this evidence.

In the preface to his book Implications of Evolution,
G. A. Kerkut, a leading invertebrate zoologist at the
University of Southampton, England, succintly sum-
marizes the case,

May I hcre humbly state as a part of my biological
credo that 1 believe that the theory of Evolution as
presented by orthodox evolutionists is in many ways a
satisfving explanation of some of the evidence. At the
same time I think that the attempt to explain all living
forms in terms of an evolution from « unique source,
though a brave and valid attempt, is one that is prema-
ture and not satisfactorily supported by present-day
evidence. It may in fact he shown ultimately to be the

correct explanation, but the supporting evidence remains
to he discovered. We can, if we like, belicve that such
an cvolutionary system has taken place, but I for one
do not think that it has been proven hevond all reason-
able doubt.” In the pages of the book that follow 1
shall present evidence for the point of view that there
are many diserete groups of animals and that we do
not know how they have evolved nor how they are
interrelated. It is possible that they might have evolved
quite independently from discrete and separate sources.?
(pp. vii-viii)

Current general biology textbooks
abound with dogmatic statements and
pontifications about how life might
have, could have, must have or did
originate and evolve.

Dr. John T. Bonner of Princeton University, in his
review of Kerkut’s book mn the American Scientist,
responded with deep feeling to Kerkut's approach,

This is a book with a disturbing message; it points to
some unseemly cracks in the foundations. One is dis-
turbed Dbecause what is said gives us the uneasy feeling
that we knew it for a long time deep down but were
never willing to admit this even to ourselves. It is
another one of those cold and uncompromising situations
where the naked truth and human naturc travel in
different directions.

The particular truth is simply that we have no reliable
evidence as to the evolutionary sequence of invertebrate
phvla. We do not know what group arose tfrom which
group or whether, tor instance, the transition from Pro-
tozoa occurred once, or twice, or many times. Most of
us make the tacit assumption that the origin of life,
and the origin of the Protozoa themselves are unique
events, but can we be sure? The evidence from fossils
tor these primitive groups has so far been of no help.
The sole basis has been on the structural resemblances
between adults or their development, but as the author
shows in a most effective manner, if one were to tally
the views of experts on such resemblances, then one
can find qualified, professional arguments for any group
being the descendant of almost any other. In a par-
ticularly illuminating chapter, he discusses the bio-
chemical evidence for affinities between groups. What
we have all accepted as the whole truth, turns out
with some mild inspection, to be rather far from it
Apparently, if one reads the original papers instead of
relving on some superficial remarks in a textbook, the
affinities become extremelv clouded indeed. We have all
been telling our students for vears not to accept any
statement on its face value but to examine the evidence,
and, therefore, it is rather a shock to discover we
have failed to follow our own sound advice.4 (p. 240)

The confused invertebrate phylogenetic relation-
ships are further revealed in the words of Dr. Libbie
H. Hvman of the American Museum of Natural History,
author of the classic multi-volume reference work The
Invertebrates, at the end of her chapter entitled “Retro-
spect,”

The author regards such phylogenetic questions as the
arigin of the Metazoa from the Protozoa or the origin of
the Bilateria from the Radiata as insoluble on present
information, Also insoluble are such questions as to
whether entoderm, mesoderm, and coelom have or
have not some original mode of formation from which
other modes are derived. Anything said on these ques-
tions lies in the realm of fantasy.5 (p. 754)
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That a similar situation exists for major plant taxa
is seen from the statement of Dr. W. H. Wagner, |r., of
the Universitv of Michigan, in the recent \f()lume Plant
Biology Today,

One of the chiet problems regarding ferns, of course,
has to do with their origin., From what plants were
ferms, as we know thens now, first derived? What were
the most primitive  ferns?  Unfortunately  the modern
work gives us no reliahle answer. In many wavs the
origin of the ferns seems to become hazier and hazier.
The more we learn about Devonian plants, where the
origins of ferns are usually sought, the further we seem
to get away trom logical ancestral types.t (pp. 173-
174)

The comprehensive volume An Evolutionary Survey
of the Plant Kingdom by six botanists at the University
of British Columbia confirms the serious lack of evi-
dence regarding the origin and interrelationships of the
higher plants,

Many paleobotanists are actively pursuing the complex
and exciting problem of the origin of the first vascular
plants, However, at present no fossil evidence cven sug-
gests the likely ancestors of vascular plants; much
speculation has occurred on the groups of living plants
that could have Dbeen the ancestors to early vascular
plants.7 (p. 586)

Lam has supplied a very comprehensive and critical re-
view of the various thearies of phylogenetic relationships
of the Anthophyta. He feels that the phylogenetic con-
nections of the flowering plants are entirely speculative,
and this view is gaining favor among systematists. Ac-
cording ta Constance, there is general agreement that
sufficient evidence to formulate a satistactory phvlo-
genetic  arrangement of flowering plants is not vet
available.?7 (p. 537)

However, it is doubtful if any modern taxonomist is
satisfied with the sequence of families still currently
followed in most floras and texts. For the great majority
of living flowering plants we have no direct knowledge
of the course of evolutionary history.7 (p. 586)

Dr. John Keosian of Rutgers University, in his in-
triguing book The Origin of Life, states the case
straightforwardly,

the Animal and Plant Kingdoms may have no
common ancestry. Each mayv have had its separate be-
ginnings in neobionts unrelated tao each other except
faor the fact that cach arose from a complex chemical
milicu. Further, some of the phyla in each Kingdom
may have no ancestry in common with the other phvla
of that Kingdom. The difficultics met in constructing a
single taxonomic scheme embracing all organisms past
and present may Dbe due to the possibility that the
discontinuities in such schemes are rcal and represent
the existence of separate lines of descent from inde-
pendent neobiogenic  events at  different times in  the
history of the earth down to the present.8 (p. 111)

The available scientific evidence fits a
polyphyletic origin and development of
life just as well as it does the monophy-
letic view.

Dr. Jav M. Savage ot the Universitv of Southern
California, in his te.\tboo]\ Evolution, (learlv distin-
guishes between the mechanisms of speciation and the
undetermined mechanism (s) required for general evo-
lution to oceur,
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The essential features of microevolution and speciation
are now fairly well understood by biologists, but the
complex processes leading to evolution on a grander
scale remain an area inviting investigation. At the pres-
ent time, we have only the most shadowy impressions
of the forces contributing to the adaptive radiation
and diversification of life. For example, can the evolu-
tion and diversity of the flowering plants be explained
simply on the basis of microevolutionary change, or are
other forces contributing ta macro- and megaevalution?
The interaction of variation, selection, and drift and
the taking on of new adaptive efficiency must play an
exceedingly important part in these processes, but is the
grand pattern of evalution only the result of simple
population change? To many paleontologists, and to
those biologists interested in major evolutionary shifts,
the question remains open. No satisfactory mechanism
or mechanisms have been proposed that might explain
these phenomena, but the characteristics, modes, pat-
terns, and pathways of evolution at this level all
suggest that other factors besides those operating at
the population level must contribute to adaptive radia-
tion and to the origin of new biological syvstems.9 (pp.
118-119)

Perhaps the clearest summary of the case is found
in the statement by Dr. Austin H. Clark, long associated
with the United States National Museum, in his book
of a past generation, The New Ecolution Zoogenesis,

Since all our evidence shows that the phyvla or major
groups of animals have maintained precisely the same
relation with each other back to the time when the
first evidences of life appear, it is much more logical
to assume a continuation of the parallel interrelation-
ships further back into the indefinite past, to the time
of the first beginnings of life, than it is to assume
somewhere in early pre-Cambrian times a change in
these interrelationships and a convergence toward a
hypothetical common  ancestral tvpe from which all
were derived. This Jast assumption has not the slightest
evidence to support it. All of the evidence indicates
the truth of the first assumption.

To this plain statement of fact the objection might be
raised, “This is all verv true so far as it goes, but we
must admit that the earlicst evidences of life are the
traces of simple and primitive forms; and, anyway, there
was an enormous lapse of time between the first ap-
pearance of life and the period wherein are found the
carliest fossil remains. So it is easier to Dbelieve that
lite gradually  developed from simpler to more com-
plex forms than that the major groups arose simul-
taneouslyv.’

The answer to this is that science is based upon as-
certained facts, We take the facts as we find them and
coordinate them into broad generalizations. The facts
are that all of the fossils, even the wvery earliest of
them, fall into existing major groups. This is indisput-
able 10 (pp. 104-105)

The Origin of Life

Up to this point we have examined primarily the
scientific evidence relating to the development of life.
Let us now consider the questmn of the origin of life.
Manyv schemes of chemical evolution have been pro-
posed to account for the appearance of living organisms
from non-li\'ing matter. Some intriguing experiments
have even been performed to show that some rather
complex molecules can be formed under circumstances
duplicating those assumed for the primordial earth. At
this point, it is instructive to note Dr. G. G. Simpson’s
terse summary ot the evidence here,

Nothing is directly known about the origin of life.2 (p.
752)

Unfortunatelv, he could not bring himself to stop
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here, but continued on,

Scientific consideration of the origin of life must thus
be based on indirect evidence. Nevertheless, it need
not be entirely speculative. The  diverging paths that
lite has followed can be extrapolated backward into
time and can give us some idea of what the most
primitive organisms of all must have been like2 {p.
T34)

Despite his plea that such considerations are not entire-
lv speculative, thev certainlv violate the rules of logic.
He holds that c\trap()]dtmn backward in time dll()\\s
one to know what the earliest forms of Life “must have
been like.” From the standpoint of logic, he is assuming
the point to he proved (namely tlmt monoplnleh(
origins led to all subsequent div crﬂen(e) and then using
it as the basis of his argument. This is known as circu-
lar reasoning.

Dr. Simpson next enunciates dogma on majority
opinion,

In the first place, most biologists agree that the carliest
torms of life could and almost certainly did arise from
non-living matter by « natural process (cmphasis mine).
On the buasis of what is now known there is, at least,
nothing improbable in this view.2 (p. 734

No evidence is proffered as a basis for this statement,
except that “most biologists agrec.” This is not the
voice of science, but of philosophical specu lation. One
might with equal fervor and logic sav that “the earlicst
f()rms of life could and almost cexhnnlv dld arise from
nonliving matter by a supernatural process.”

A more intellectually honest approach is stated by
Kerkut in his concluding chapter,

(1) The first assumption was that non-living  things
gave rise to living material. This is still just an as-
sumption. There are many schemes v which
biogenesis  could have occurred but these are still
suggestive schemes and nothing more. They may indi-
cate experiments that can be performed, but theyv tell us
nothing about what actually happencd  some 1,000
million vears ago. It is therefore a matter of faith on
the part of the biologist that biogenesis did occur and
he can choose whatever method of biogenesis happens
to suit him personally; the evidence for what did happen
is not available.

(2) The second assumiption was that biogenesis oc-
curred only once. This again is a matter for belief
rather than proof.

It is a convenient assumption that life arose only once
and that all present-day living things arc derived from
this unique experience, but because a theory is con-
venient or simple jt does not mean that it is necessarily
correct. If the simplest theory was always correct we
should still be with the four basic elements—earth, air,
fire and water! The simplest explanation is not alwass
the right one even in hiologv.3 (pp. 130-131)

Perhaps the most striking analvsis of the problem
of origins is given bv Drs. Fuller and Tippo of the
Um\erslty of Il]mol.s in their widely used textbook
College Botany,

Some people assume. entirely as a matter of faith, a
Divine Creation of living substance. The onlyv alternative
scems to be the assumption that at some time in the dim
past, the chance association of the requisite chemicals
in the presence of favorable temperature, moisture, ete.,
produced living protoplasm. In other words, if one
subscribes  to  this theory, he admits that the first
protoplasm to appear on our earth was a product of
spontaneous generation. Then, if he accepts the evi-

denee of Pastewr and others against spontaneous genera-
tion. he must reverse his explanation of the origin of the
first protoplasm to explain the origin of all subscquent
living protoplasm from that first protoplasm. In other
words. spontaneous gencration. according to these op-
ponents ot the idea of Divine Creation, worked when
the first living substance was  formed, but probably
hasn't worked since. Actually, biologists are still as far
awav as thev ever were in their attemipts to explain
how the first protoplasm originated. The cvidence of
those who would cexplain life’s origin on the basis of
the accidental combination of suitable chemical elements
is no more tangible than that of those people who place
their faith in Divine Creation as the  explanation  of
the development of life. Obviously. the latter have as
much Jjustification for their belief as do the former.
It is possible that the problem of life’s beginning on our
planet  will alwavs remain insoluble, a philosophical
question rather than a subject capable of experimental
investigation and solution. 1t (p. 25)

The Biblical Record of Creation

Up to this point we have dealt stricthv with scien-
tific evidence. Let us now consider historical literarv
evidence. Questions of origin and the past historv of
life have intrigued men of all times. Most cultures have
produced some folklore explaining how life and the
earth hegan. Nearlv all such material is fanciful i the
extreme and bears no relation to the real world. Mul-
tiple deities interacting in bizarre circumstances give
rise to the world and its biota in these myvths.

Of particular interest are those stories from the Near
East, where archeological investigations of literate
civilizations have heen most extensive. Oue of the most
lengthv and well preserved is the Babvlonian creation
storv recorded in cuneiform on seven (]dV tablets. Dr.
Alexander Heidel of the University of Clncag() has pro-
duced a complete translation and cogent analysis of
these tablets {12). Even a cursorv examination of this
narrative will show its total incompatibility with a
scientific view of the world.

In sharp contrast, the book of Genesis in the Jew-
ish-Christian  scriptures presents an abbreviated, but
majestic account of the origin of the earth and its
arganisms. The account outlines in its broader aspects
a series of creative actions bv a supernatural being
{God) that closelv parallels preseut scientific under-
standing. This cannot be said of anv other ancient
creation storv. Magical and fanciful elements are no-
tablv absent. The opening statement sets the tone, “In
the besammng God created the heavens and the earth.”
(Genesis 1:1)

The antigquity of the Genesis account is unques-
tioned. Its existence raises the obvious question. “How
could its author have been so accurate in his state-
ments that thousands of vears later it can reasonably
be viewed as an acceptable summary of the sequence
of events connected with origing?” One cannot pass off
Genesis as just a lucky guess, for compared to its
contemporary  creation stories from  surrounding cul-
tures it is unique. This document cannot be dismissed
out of hand. It constitutes a valid form of historical
evidence. Its very existence and accuracy demand that
it also be considered when the problem of origins is
examined.

It is inappropriate to attempt to relate the Genesis
record to any contemporary scientific viewpoint. How-
ever, the general tenor of the narrative appears to show
a series of discrete creations of major groups of organ-
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isms at successive intervals. These groups are then
said to subsequently reproduce “after their own kind,”
presumably maintaining their distinctiveness from other
created “kinds.” In broad outline, this would seem to
e reasonably accommodated by a scheme of polvphy-
letic origins, which, as we have seen, appears favored
bv the available scientific evidence todav. The major
phint here is that the Genesis record is not incompa-
tible with contemporarv scientific evidence.

We have already seen that direct scientific evidence
about the origin of life is non-existent. At this time,
the problem of origins lies outside the scientific realm
and is purelv philosophical. One mayv believe that life
originated by purely natural causes, but this is one’s
philosophy, not his science. Alternativelv, one mav
believe that supernatural intervention was involved in
the origin of life. (This latter view does not necessarily
rule out the operation of sorme natural processes.) How-
ever, in the latter case the existence of the Genesis
record and its eerie accuracy from a scientific stand-
point lends additional weight. If a supernatural being
(God) did oversee the origin of life, and if he desired
to communicate some snmmary information about these
events to his rational creatures {men), then the Gene-
sis record would seem to qualifv. In no other wayv does
it seem possible for human beings to be informed of
such events. Furthermore. Genesis claims to be just
such a record.

Implications and Conclusions

In conclusion, let me summarize the implications of
the foregoing:

1. Recognize the theory of general evolution for what
it is—an unverified hypothesis whose basis in speciation
is sound enough, but whose more extensive aspects are
mere extrapolations from limited evidence. Kerkut sum-
marizes this viewpoint in his closing paragraph.

There is a  theory  which  states  that many  living
animals can be obscrved over the course of time to
undergo changes so that new species are formed. This
can be called the “Special Theory of Evolution” and
can be demonstrated in certain cases by experiments,
On the other hand there is the theory that all the living
forms in the world have arisen from a single source
which itself came from an inorganic form. This theory
can be called the “General Theory of Evolution” and
the evidence that supports it is not sutficiently
strong to allow us to consider it as anything more than
a working hypothesis. 1t is not clear whether the
changes that bring about speciation are of the same
nature as those that Dbrought about the development
of new phyla. The answer will be found by future
experimental work and not by dogmatic assertions that
the General Theory of Evolution must be correct be-
cause there is nothing else that will satisfactorily take
its place? (p. 137

2. Recognize that insufficient evidence is available to
answer the ultimate questions of phvlogenetic relation-
ships. As Bonner so frankly stated in his review of
Kerkut's book,

The message is that the great phylogenetic schemes, no
matter how delicious and tempting, nwst wait. They
must wait because our present cevidence is inadequate
to decide between schemes, and working hypotheses
lose their glitter it there docs not scem to be anv pos-
sible means of critically testing them.d (p. 244)

3. Recognize that the question of how life originated
is a philosophical one at present, not subject to direct
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One cannot pass off Genesis as just a
lucky guess, for compared to its con-
temporary creation stories from sur-
rounding cultures it is unique.

scientific inquirv. On an equally valid scientife basis
one mayv hold to a natural or a supernatural (creation)
origin of life. Dr. A. H. Clark even felt that the odds
were in favor of the latter view, even though he was
bv no means a creationist.

Thus so far as concerns the major groups of animals,
the creationists seem ta have the better of the argument.
There is not the slightest evidence that any one of the
major groups arose fram any other. Each is a special
animal complex related, more or less closely, to all
the rest, and appearing, therefore, as a special and
distinct creation.13 (p. 539)

4. Recognize the uniqueness and majestv of the Gene-
sis record of origins. The relevance of this historical
document cannot be dismissed from consideration. It
constitutes valid evidence.
5. Recognize that all informed scientists are not agreed
on the factual nature of general evolution or wholly
natural origins. The extensive quotations presented
above bear this out.
6. Recognize and emphasize the difference between
observed or experimental “facts” and unsupported
speculation, or, as Bonner stated it,

All that is asked is that a sense of proportion is always

maintained and that an hypothesis {s never allowed to
sneak into the false clothing of a fact.t (p. 242)

In more evervday terms, Sgt. Joe Friday, the TV hero
of Dragnet, would sav, “Just give us the facts, Ma'am,
only the facts!”
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This study examines the anti-evolutionary views that are promulgated in the
high school biology text recently published by the Creation Research Society.
Three main features of the doctrine of special creation—the design argument,
catastrophism, and the ideal type—are examined in a historical context. It is
argued that this creationist model, here distinguished from the Judaeo-Christian
doctrine of creation, is essentiallj non-Biblical in character.

The creationist model in the textbook is very similar to the interpretation of
similarity and variability that prevailed in the late 18th and 19th centuries. More-
over, with its emphasis on fixity, creationism represents in large measure an ex-
tension of Greek philosophy. It was part of the biology that, until the publication
of Darwin’s Origin of Species, was strongly influenced by the thought of Plato
and. Aristotle. By contrast, the theory of evolution could only arise uhere in the
West, the antecedent zdeas of progress, origin, linear time, and future fulfillment
were part of the Judaeo-Christian tradition.

The Judaco-Christian doctrine of creation and the theory of evolution may be

complementary, but they can never be alternative views of organic nature.

The handsome textbook Biology: a Search for Order
in Complexity (Moore and Slusher, eds., 1970) will
startle all ASA members who have been taking the
teaching of evolution for granted. (See other reviews
in the American Biology Tcacher 33 [7]: 438-442; and
Journal ASA 23 [4]: 130-152.) The authors assert
that “special creation” is as reasonable and scientific
an account of origins as the theorv of evolution and
that it should be given equal time in high school bi-
ologv classes. This 1)()()k therefore raises anew the entire
questl()n between religion and science.

Actually, the special-creation doctrine, as presented
in this textbook, is quite old. It was widelv held during
the first half of the 19th centurv. In order to assess
the implications of the doctrine tor our time—whether
we agree or disagree—we need to see what it was in

A slightly revised reprint from the April and May 1972
American  Biology Teucher, this article will appear in four
parts during 1975,
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the past. The antecedent views will be discussed in
the course of examining the doctrine’s main points.

The Book and Its Sponsors

This book was produced by the Creation Research
Society, which holds that “science should be realigned
within the framework of Biblical creationism,” accord-
ing to a recent CRS leaflet.

Although the CRS textbook is attractive, its pub-
lication has dismaved those who had hoped the
evolution controversv was at last over in American
education. The care and cxpense that have heen in-
vested in this apologia for a 19th-century view are
astonishing: 20 writers, all with graduate degrees
{many in the sciences), contributed to its develop-
ment. Yet although the book is an anachronism, it mav
he welcomed bv some church-related schools and by
school board members who are worried about atheism
among the voung. And there may even be readers of
this ]ounml to \vhom the ar(mments mayv appeal as an
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alternative to the theory of evolution. They may say
to themselves: surely if so many qualified people—not
a preacher in the lot—have gone to all this trouble,
there must be something to what theyv say. Thus, this
book may well rekindle an old controversy.

If so, let us hope that decorum may prevail. In the
historv of bhiology, different investigators often have
mtcrpletcd the same data from opposnte pomts of view.
Those investigators who argued with calm, goodwill,
and reason, now seem the more dlynﬁed even
though their interpretations were later replaced. By
contrast, those who resorted to invective and exag-
geration, even when in the right, in retrospect seem
onlv entertaining. In anv case, let us be calm.

We have here a Splendid opportunity to note the
strong historical antecedents of the “special creation”
doctrine—stronger, perhaps than the authors imagine.
What, after all, is ‘creationism” Mav it De v1e\ved
as a scientific theorv, as dl.stmgumhed from a theo-
logic doctrine? We mayv also appreciate the complex
factors involved in resistance to change.

The older high school biology textbooks differed
widely from the approach ushered in by the Biological
Sciences Curriculum Studv in 1960. The CRS text
carries a strong resemblance to the former; that is,
biology is presented as an established body of knowl-
edge rather than a method of inquiry into organic
nature. Nor does the book reflect the major innova-
tions in teaching methods—process and inquiry—that
revolutionized high school biology in the 1960s and
are now penctrdtmu the new dementalv school science
curricula.

Nevertheless, except for the scctions on creationism
and on evolution, together with certain factual errors
and questionable emphases, the book is a well-organ-
ized source of information on what is traditionally
called biologv. Moreover, the authors have achieved a
style that writers of texts may well envv. It is inter-
esting to read.

The major arguments for creationism appear for
the most part in unit 9, “Theories of Biological
Change,” and this section is read first by those who
want to know what the fuss is all about. Elsewhere
the authors’ views obtrude from time to time; some
of these passages 1 shall examine below.

Pages 3-13, on the scientific method, is a thought-
ful introduction to the text. But how would the authors
document the view on p. 9 (reasserted on pp. 4, 12,
61) that “the Greeks did no extensive experimentation
because of a prejudice against work?” Can they be
referring to Galen, whose vivisection experiments, as
described in his Natural Facultics (book 2) and An-
atomical Procedures (books 7, 12, 14), were far-
reaching in their impact on later biology? Contempt
for manual labor does not necessarily imply disregard
for experiments, That the Greeks placed less emphasis
on experiments, in the sense in which we use the
term, has more to do with the questions they asked of
nature than with any notion that experimentation was
“degrading work,” as we are told on p. 4. Moreover
the Greeks did not find regularity and pattern in
nature “through a study of cause and effect relation-
ships” (p. 12). Their scientific method—as represented,
for example, in Aristotle’s Generation of Animals (book
1) and Parts of Animals (book 1)—was quite different
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What is “creationism”? May it be

‘viewed as a scientific theory, as distin-

guished from a theologic doctrine?

[rom the modern scientific method, now associated with
the phrase “cause and effect,” that began to emerge
during the Renaissance.

This section on zoology deals with animals “with
backbones” and “without hackbones”—a surprising di-
vision, in view of the creationist presuppositions. This
was the division made by Jean Baptiste Lamarck (1744-
1829), who was an “evolutionist.”

THE DESIGN ARGUMENT

In at least nine passages the CRS authors assert
that providential design may Dbe discerned in nature.
Examples are the purpose of the Creator as observed
in the direction of plant growth (p. 12); the apparently
purposive behavior of the amoeba (p. 65); the vari-
ability of flowers, birds, songs, and animal behavior
(p. 147); the taxonomic categories of plants (p. 183});
the marvels of human vision (p. 281, 443); the sexual
reproduction of bacteria and the llfe cveles of algae
(p. 173-174, 396); and particular adaphhons of plants
and animals (p. 476).

Because teleology is anathema to modern biology,
these passages will be taken as marks of an unscientific
attitucde. In the context of the book, however, the
authors do not argue that design is always a substitute
for scientific vesearch or a full explanation of biologic
phenomena. They do include a considerable fund of
chemic, physiologic, and genctic information concem-
ing organic processes that once were given a teleo-
logic explanation. Nevertheless, their teleologic pas-
sages perhaps represent the core of the long controversy
over special creation. They illustrate whv it is so easy
to misunderstand the theol()(flc problem of design in
nature. High school students may now conclude th'lt if
God created Spirogyra with its own special life-cycle
(p. 396), then natural processes did not, for the two
interpretations are mutually exclusive.

Definition of Design

These passages express the traditional view of
design, which implies that the end precedes the means.
According to this view, the preordained end is
executed in the form of a structure or process by (i)
an immaterial agency—that is, some vitalistic force
residing in the organism; or (ii) an intelligence, or
God, external to the or ganism, as therefore an expres-
sion of divine provndence. The CRS authors advocate
the latter version. In the former version, and sometimes
in the latter, the importance of secondary causation is
reduced. (Vitalists are not necessarily theists, and vice
versa.) Design is often suggested when the observer
experiences a feeling of wonder as he contemplates the
exquisite and intricate character of a particular adap-
tation.

The design argument is even older and more pres-
tigious than the doctrine of special creation. For ex-
ample, the vitalistic version is a unifying theme in
Galen’s On the Uscfulness of the Parts of the Body,
in which he approved the Aristotelian view that “nature
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does nothing in vain” (Mav, 1968, 11, p. 501). Galen
argued that the f()rethoudht e\]nl)lted by the skillful
wav in which the structures of the eve are joined to—
Uethu surelv expresses the “wisdom of the Creator,”

wluch he ascribed never to an external intelligence,
for he was not a theist in the usual sense, but some-
times to a beneticent “Nature”™ (Mav 1968, IL, p.
463-502). Modern biologv has rendered unnecessary
this vitalistic version of deswn but it cannot rule out
divine providence, as Dar\\m recognized i his own
discussion of the eve (Origin, 1st ed., p. 188, 189).

But to affimy that biology cannot rule out divine
providence is not the same as saving, as the CRS
authors seem to sav, that providentinl design s an
a posteriori conclusion one draws from observing cvents
in nature. We do not observe design in nature. Rathel
our minds seem to be so constlucted that we can per-
ceive regularities to which, if we have religious
presuppositions, we applv  the concept of design.
Furthermore, to make of design a biologic principle,
as in these passages in the CRS book, is to reduce
the need to interpret biologic processes as precursors
of the adaptation that cv okes wonder. Modern biology is
then in ]POpdld\’ The CRS position must ledd in-
evitablv to the view (although the authors do not go
this far) that biologic processes cannot express cause-
and-effect 10]At10nsh1ps that is, thev must be merelv
a scries of discrete and unrelated events. If deslgn
is a sufficient and exclusive explanation of how an
amoeba moves (p. 65), then it is all right to study
its environmental conditions but we can never be sure
that thev are causal agencies that influence such be-
havior.
biology cannot say that such causal
agencices, \vhcthcr operatma within' the lite-span of
5mgle organism or joining together manyv different
organisms over long periods of time, as in evolution,
do not themselves, from the theologic point-of-view,
represent the expression of divine providence in design.
While the CRS authors reject the latter—the evolution-
arv process—their position cannot sustain the former,
as thev hope, because thev apparentlv hold that the
argument for design is a })05!0110)1 That is, thev argue
from observed eHe(ts to design, a \\holly con]ectuldl
procedure that can never be theologicallv satisfving,

By contrast,

The question of design worried Asa Cray (1810-
88), the American friend ()f Charles Darwin (1809 82),
even more than did the new questions concerning the
Genesis account of creation. When he found out, in
1857, what Darwin was up to (F. Darwin, 1887, 1,
p- 477-482), he hwried off a letter to ask whether
natural selection were now to become a substitute for
divine providence. Darwin assured him that natural
selection was not such an agent; it only described
various actions in nature, much as a geologist uses the
term  “denudation” (F. Darwin, 1903, I, p. 126;
Dupree, 1968, p. 247; Creene, 1961, p. 296, 297).
It design were to explain variation, Darwin went on,
then the number and direction of Fantail feathers
would have been created to suit some pigeon-fancier
(F. Darwin, 1887, 11, p. 146).

Gravity

There was a striking parallel in the 18605 between
the religious objections first raised against watural
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sclection and those formerlv raised against the idea of
gravitv, which was feared in the tlme of Isaac Newton
(1647 1727) as unfriendly to religion. Gray saw at
once the parallel between Darwin and Newton but
had to agree, in his review of the Origin, that gravity
was no longer a religious question concerning design
(Dupree, 1963, p. 44).

In this respect the CRS authors apparventlv are
not worried about anv threat to theism posed by a
phvsical agencv. It may be pertinent to inquire why. If
natural selection, which is a biologic process, is a threat
to theism, whyv should not gravitv, a phvsical process,
also be considered a threat, particularly since it is
more universal in its applications? After all, if gravity
holds the plancts in orbit, then the Almighty is not on
the job. Why not simply sav that Mars was “designed”
to travel in an elliptical orbit?

Darwin pointed out in the first edition of his
Origin that using the term “design” is not an explana-
tion but a restatement of the fact (p. 185, 186, 452).
He wondered whether those who argued for special
creation really believed that at “innumerable periods
in the earth’s historv certain elemental atoms have been
commanded suddenly to flash into living tissue” (p.
483). Darwin was trving to suggest that merely using
the term “design,” however appropriate it might be
as an expression of faith, leaves unanswered the ques-
tion of method. In the third edition (ch. 4) he com-
plained that, since no one objected to gravity, his
critics should not erroneously interpret natural 5elec-
tion as an “active power or Deltv 7

Grav soon came to terms with Darwin and became
one of his staunchest supporters. He maintained his re-
ligious orthodoxy, although the question of design
c()ntnmed to fascmate hlm He e\ammed in depth thls
most Lomplex qneshon in two essays— Demgn versus
Necessitv” and “Natural Selection and Natural The-
ology’ '—in which he seemed to conclude that Darwin
had eliminated onlv an inherent, finalistic version of
the design argument (Dupree, 1963). This argument
states that it is possib]e for us to observe in nature
the only, the final, and the ultimate purpose of the
Creator, such as beautv in flowers. In other words, one
could just look at a plant and decide what the Almighty
had in mind. Moreover, this purpose is the essence
and meaning of each organism and structure. If so,
then what Darwin had done was to eliminate from
biology not the Biblical view of divine providence but
Aristotelian [inal causation as a sufficient and exclusive
explanation of biologic events.

We do not observe design in nature.
Our minds seem to be so constructed
that we can perceive regularities to
which, if we have religious presupposi-
tions, we apply the concept of design.

Value of Religious Thought

While teleology may be at times a useful and even
a necessary accompaniment of a full interpretation of
a biologic event, it cannot be, as the CRS implies, a
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sufficient condition for such an explanation, Todav
we trv to eliminate teleologv from a scientific descrip-
tion of a biologic event, But we should not gainsay the
power of the design argument in the ]nstory of
hiology, even thouﬂh it is fashionable in our age to
ignore the ((mtnhntmns that religious ideas have m'lde
to science in the past. We are more aware of how
biology has changed religion (Greene, 1963). Begin-
ning in the 17th centurv and continuing as late as the
opening decades of the 19th century a strong trend
in biologv, with prominent themes from the Greek
past, saw the studv of the handiwork of God as a
religious responsibilitv. The works of the Rev. John
Ray (1627-1703), the Rev. William Palev (1743-
18035), and the Rev. William Buckland (1784-1856)
are prototvpes of this trend. Whatever its negative
aspects—the strong tendency to propaganda and the
dubious analogv between nature and revelation—it was
an energizing force that helped to set in motion the
suentlflc entcrprlse.

When we interpret animal behavior in terms of
design (p. 147) we may onlv he following a habit
we have inherited from Aristotle. And when we add
that an animal bebaves in such and such a wav so as
to fulfill the Creator’s wish we are imposing on nature
an a priori view we have derived from religion. Both
are legitimate expressions of the sensitive mind.

Let us give the ancients their due. They remind
us that the modd of nature put together b\ modern
science mav not represent ultimate reality, But we
must render to science, also, its due, which is to de-
termine the material connections among contingent
events. The trick is to disentangle these components—
Aristotelian, religious, and scientific; but this, T think,
has not been done in the context of the CRS text. 1
question whether religious truth is served by implving
that ;mthropomorphic final causes, themselves Aris-
totelian in conceptual origin, mav be observed in the

If natural selection, which is a bio-
logic process, is a threat to theism, wwhy
should not gravity, a physical process,
also be considered a threat?

operations of nature.

(To be continued)

REFERENCES

Buckland, W., 1823, Reliquiae Diluvianae; or Observations
on the Organic Remains contained in Cucves, Fissures,
and Dilucial Gravel, and on other Geological Phenomena,
Attesting the Action of an Unicversal Deluge; John Murray,
London.

............... , 1836, Geology and Mineralogy Considered with
Reference to Natural Theology; William Pickering, London.

Darwin, C., 1964 (1859). On the Origin of Species by
Means of Nuatural Selection, or the Preservation of
Favoured Ruces in the Struzgle for Life (John Murray,
London); a Facsimile of the 1st ed. with an introd. by
LErnst Mayr; Harvard University Press, Cambridge, MA.

Darwin, F., ed., 1887. The Life und Letters of Charles Dar-
win (2 val.y; D Appleton & Co., New York City.

.................. , 1903 More Letters of Charles Darwin (2 vol.);
D. Appleton & Co., New York City,

Dupree, A. H., ed., 1963 (1867), Darwiniuna, by Asu Gray;

Belknap Press of Harvard University Press, Cambridge,
NAL

01968 (1939, Asa Gray; Atheneum Publishers, New

or Clt\

Greene, 1. C., 1961 (1939), The Deuth of Adam; Mentor
Books, Doubleday & Co., Garden City, L1, NY.

................ . 1963 (1961), Darwin and the Modern World
View; Mentor Books, New Amcrican Librarv, New York
City.

Mayv, M. T., 1968, Gaelen on the Usefulness of the Parts of
the Body (2 vol.); Cornell University Press, Ithica, NY.

Moore, J. N., and H. S. Slusher. eds., 1970, Biology;
Search for Order in Complexity; Zondervan Publishing
House, Grand Rapids, MI.

It needs to be made clear . . .

that God is declared in the Bible to be creatively

active and supreme in every twist and turn of this great Drama, whether “chance”
or “law-abiding” in the scientific sense, which he has thought into being by the

o

word of his power (Hebrews 1:2,3). It is a theological blunder to speak of his
“designer’s mind” as an alternative, rival explanation to what the scientist may

technically classify as “the operation of chance;”
such scientific explanations as discrediting the Bible.

or to regard the success of
The idea that the

biological theory of evolution supports anti- “Christian “Evolutionism” is false; and
it would be « shame for any Christian literature to align itself with atheistic
rationalism in continuing to give currency to it.

Donald M. MacKay

The Clockwork Image,
InterVarsity Press, 1974, p. 55
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Reflection on the Nature of Man
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I am sorry that 1 have no ‘consolatory view as to [the] dignity of man: 1 am
content that man will probably advance, and care not much whether we are
looked at as mere savages in a remotely distunt future.!

So wrote Charles Darwin to Charles Lvell in 1860
and in so doing introduced his own views on perhaps
the most d]thcult theological issue connected with the
development  of e\o]utlonarv views—the question of
the nature and dignitv of man.

This, of course, was not the onlv religious or the-
ological question rmied by Darwin’s work. The con-
troversies have Deen extensiv elv explored? and variously
described. In essence, however, there were three im-
portant questions: the question of how to interpret
the Bible; the question of the role of natural theology
in supporting belief in God: and the question of the
vature and dignitv of man. Of these three, it scems
to me, the Llst questlon was the most important. This
I)e(omcs clear, 1 think, if we cxamine cach of the ques-
tions from the perspective of the present.

Biblical Interpretation

The first question in which Darwin was embroiled
was  the ques'tion of the interpretation of the Bible.
After the Reformation, Protestants tended to interpret
the Bible literally—that is, to avoid nmuch of the al-
legorizing and spiritualizing of patristic and medieval
exegesis. Moreover, as prose stvles during the 17th and
18th centuries became simpler, emphasizing the nar-
rative or expository content, people tended to interpret
the Bible as similar narrative or exposition. In so
doing thev often failed to sec the great cultural
distance Detween the Scriptural writers and themselves.
As a result, the so-called “historical books” were
treated as straightforward narrative and, with a few
exceptions, as literally true. Doctrines of revelation and
inspiration then needed to be elaborated to account
for the special knowledge that writers of such docu-
ments seemed to possess. Darwin’s work, of course,
carried the implication that at least the early chapters
of Genesis could not be literally and historically true.

12

Yet Darwin neither initiated criticism of the literal in-
terpretation of the Scriptures nor alone caused it to
be swept awav. Within the sciences the development
of cosmology, geologv, and paleontology had already
suggested dmnges in the interpretation of the Bible
l)ehne Darwin’s w orl\ Moreover, the gradual extension
of the concept of a law-bound svstem of nature made
many of the miraculous clements in the Scriptures ap-
pear dubious. In response to this there had been at
least a centurv of higher criticism before 1859 aimed
at revising the undcrstanding of Scriptural documents.
In his autol)ummplw Darwin attributes his own doubts
about the truth of Christianity as much to the impact
of highev criticism as to the dev elopment of the evolu-
tionarv theory itself.3 1u short, the question of the
nterpretation of Scrlpture was raised bv the develop-
ment of science in general, and by literarv considera-
tions, which 1 hmchot detailed here, not merely by
the devclopment of the evolutionary theorv All these
factors together, especiallv a hetter undcrstandllw of
the |1tu(uv and cultural background of the Blb]lca]
documents, induced changes in the way Scripture is
mtelpreted but thev ha\'e not at the present time
destroved theological claims about the authority of the
Scriptures or about their central message,

Natural Theology

The second re]igious (question seemingly exacer-
bated by Darwin’s work was the question of the natural
kn()\vledoe of God, or natural theology. Natural theol-
ogy in England, based in large measure on the views
of the “virtuosi” of the Scientific Revolution,* was
later shaped by William Palev into physico-theology,
a particular form of the argument from design. lIts
most important characteristic with reference to evolu-
tion was that it emphasized adaptation and functional
structure in living creatures as evidence of the wisdom,
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power, and benevolence of God. By its lights Darwin’s
work seemed “atheistical,” for in e\plalmng adapta-
tion as the result of random variations and the opera-
tion of natural selection, Darwinism undermined the
foundations of physico- theologv Darwin agreed, for
he could not see how a natural process \vhlch pro-
duced adaptation through struggle, suffering, and
extinction could indicate the benevolence of Cod.

There seems to me too much misery in the world [he
wrote]. I cannot persuade myselt that a beneficent and
omnipotent God would have designedly created the
Ichneumonidae with the express intention of their feed-
ing within the living bodies of caterpillars, or that a cat
should play with mice. Not believing this, I see no
necessity in the belief that the eve was expressly de-
signed. On the other hand, I cannot anyhow be con-
tented to view this wonderful universe, and especially
the nature of man, and to conclude that everything is
the result of brute force. I am inclined to look at every-
thing as resulting from designed laws, with the details,
whether good or bad, left to the working out of what
we may call chance. Not that this notion at «ll satisfies
me. I feel most deeply that the whole subject is too
profound for the human intellect. A dog might as well
speculate on the mind of Newton. Let each man hope
and believe what he can.3

It is possible, however, to overemphasize Darwin’s
challenge to natural theology. As Loren Eiseley points
“Darwin did not destroy the argument from de-
31gn He destroyed only the watchmaker and the watch.
Only a certain kind of design argument had been
ehmmated by Darwin, namely the finalistic one.”®

While Darwin and even more so Huxley felt that
the overthrow of physico-theology rendered discourse
about God nearly meaningless,” their view today seems
overly pessimistic. As James Collins points out, they
failed to see that the Paley position “falls pitiably short
of encompassing all the resources of the philosophy of
God, and hence that it does not deserve to be treated
as natural theology without qualification,”8

The argument from design could be reformulated
in a way that appealed to many, including the Amer-
icans Asa Gray and John Fiske, although it then re-
quired the removal of God from a role of active
benevolence. In addition, natural theology could be
cast in other forms. Most importantly of all, Christian
tradition could be cast in neo-orthodox forms that had
little dependence on natural theology at all. Thus
Darwin’s work, devastating as it was to physico-theol-
ogy, had a more modest effect on other types of Chris-
tian discourse.

Nature of Man

The third religious or theological question was the
question of the nature of man. This question was par-
ticularly troublesome because there was no obvious
Christian tradition that could provide the basis for an
evolutionary, vet orthodox view of man. Such a posi-
tion would have to be a new formulation. To many
this seemed impossible, In the first place, the nature
and dignity of man was grounded in the Biblical ac-
counts of creation and allusions to them. Theologically
formulated, these accounts Jed to the doctrine of the
imago dvi. What separated man from the animals was
that man had bcen created in a special wayv in the
image of God. However this image was interpreted, it
was difficult to reconcile with the evolutionarv develop-
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Darwin’s work raised three important
questions: how to interpret the Bible,
the role of natural theology in support-
ing belief in God, and the nature and
dignity of man. The last question was
the most important.

ment of man. As Origen conceived it, the imago dei
consisted of an immortal soul, but an immortal soul
that evolved gradually was philosophical nonsense.
Perhaps more commonly the image of God was thought
of as man’s humanitas, those things that make him dis-
tinctly human, such as his rationality, his moral re-
sp0n91b111ty, and his freedom of will. But if these had
developed gradually, man could hardly be said to
have a nature or dignity different from any other
living creature.® In the second place, orthodox Chris-
tianitv held man to be a fallen creature, marked by a
perversion of his originally perfect nature. This too
was difficult to conceive of in an evolutionary way.
Thus Darwin and most ot his religious opponents
would have agreed: if the evolutionary theory was
correct, there seemed to be no consolatory view of the
dignity of man. The point was emphatlcally made in
the review of the Descent of Man in the Edinburgh
Review of 1871.

Mr. Darwin does not confine his argument to the
origin of man’s body from pre-existent forms; he
ventures to carry it into the region of mind, and to
account for man’s spiritual powers by a process of
natural selection from rudiments in the lower animals.
It is indecd impossible to overestimate the magnitude
of the issue. If our humanity be merely the natural
product of the wmodified faculties of brutes, most
earnest-minded men will be compelled to give up
those motives by which they have attempted to live
noble and virtuous lives as founded on a mistake; our
moral sense will turn out to be a mere developed in-
stinct identical in kind with those of ants and bees;
and the revelation of God to us and the hope of a
future life, pleasurable daydrcams invented for the good
of society. If these views be true, a revolution in
thought is imiminent, which will shake society to its
foundation, by destroying the sanctity of the con-
science and the religious sense; for sooner or later
they must find expression in men’s lives.10

Darwin did not stress his view of man’s origin in the
Origin of Species. But in the Descent of Man, pub-
lished slightly more than a century ago, Darwin ad-
dressed hlmse]f to man’s origin. Darwin’s main pur-
pose was to marshall additional biological evidence
that man was indeed descended from an earlier an-
thropoid—evidence that would complement Lyell’s
Geological Evidences of the Antiquity of Man and
Huxley’s Man's Place in Nature, In addition, Darwin
loped to show that natural selection (with some help
from sexual selection) could explain nearly everything
about man, including the gradual development of his
mental, moral, emotional, and religious faculties. In so
doing he de\c]ope(l (partly explicitly and partly im-
phutlv) an anthropology that today appears some-
what inconsistent. A necessarv corollary of the grad-
ual development of man was that man differed only
in degree, not in kind, from other animals. Thus, ac-
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cording to Darwin, he had no special nature or dignity
by virtue of his origin.

To support the idea of man’s gradual evolution
Darwin developed what he felt were plausible ac-
counts of man’s intellectual, moral, and religious de-
velopment. In the case of intellectual faculties Darwin
emphasized mainly the gradation in mental powers in
various animals to make plausible the idea of develop-
ment.

If no organic being excepting man had possessed any
mental power, or if his powers had been of a wholly
different nature from those of the lower animals, then
we should never have been able to convince ourselves
that our high faculties had been gradually developed.
But it can be shown that there is no fundamental
ditference of this kind. We must admit that there is a
much wider interval in mental power between one of
the lowest fishes, as a lamprey or lancelet, and one of
the higher apes, than between an ape and man; vyet
this interval is filled up by numberless gradations.11

Darwin went on to enumerate various mental faculties,
such as imagination, curiositv, reason, and to give ex-
amples of ammals supposedlv e\hlbmng these traits.

The development of the moral sense, which Darwin
seemed to regard as the chief attribute of man, pre-
sented Darwin with peculiar difficnlties. Darwin
seemed to think that man’s social instinets coupled
with his superior intelligence would lead to higher
morality.

It must not be forgotten [Darwin wrote] that although a
high standard of morality gives a slight or no advantage
to each individual man and his children over the other
men of the same tribe, vet . . . an increasc in the num-
ber of well-endowed men and an advancement in the
standard of morality will certainly give an immense ad-
vantage to one tribe over another. A tribe including
many mcmbers who from possessing in a high degree
the spirit of patriotism, fidelity, obedicnce. courage, and
sympathy, were always ready to aid onc¢ another, and
to sacrifice themselves for the common good, would be
victorious over most other tribes; and this would be
natural selection. At all times throughout the world
tribes have supplanted other tribes; and as morality is
one important element jn their success, the standard of
morality and the number of well-endowed men will
thus evervwhere tend to rise and increase . . . Looking
to future generations, there is no cause to fear that the
social instinct will grow weaker, and we may expect that
virtuous habits will grow stronger, becoming perhaps
fixed by inheritance. In this case the struggle between
our higher and lower impulses will be less severe, and
virtue will be triumphant.12

The difficulties with this view become apparent when
one tries it in anv known historical context. One hardly
thinks of the hu10pedn supplanting the American In-
dian because of his higher degree of patriotism, fidelity,
obedience, courage, and sympathy. Studies of animal
behavior suggest that aggression and a killer instinct
mav be selected for as well as “virtue.” Darwin’s dif-
ticulty was that he operated with moral categories
not gronnded in the evolutionarv process. If man in-
deed has no special nature or dlgmtv (lpart from the
animals, how can he be said to be in struggle—his
higher nature against his lower? Darwin, it seems,
ret‘uned some contemporary values without realizing
their conflict with his evolutionary anthropology.

Development of Religion

In his discussion of the development of religion

14

Darwin encountered similar difficulty. As an anthro-
pologist he could place the origin of religion in the
dreams and superstitions of primitive people; and he
could suggest how these led to other beliefs: fetishism,
polvtheism, and various superstitions and customs.
But he also described the belief in a universal and
beneficent Creator arising in “high” cultures. In ad-
dition he said “the question of whether there exists
a Creator and Ruler of the universe has been answered
in the affirmative by some of the highest intellects that
have ever existed.” But on what criteria did Darwin
know that the intellect that affirms a Creator is higher?
Certainly not because of the actual existence of a
Creator, since his own ideas seemed to cast doubt on
the existence of God. As he said, “the horrid doubt
alwavs arises whether the convictions of man’s mind,
which has been developed from the mind of the lower
animals, are of any value or at all trustworthy. Would
anyone trust in the convictions of a monkey’é mind, if
there are any convictions in such a mind?” Here, too,
Darwin seemed to have accepted values that were not
grounded in the evolutionary process as he elsewhere
described it.

There was no obvious Christian tra-
dition that could provide the basis for
an evolutionary, yet orthodox view of
man.

Besides the idea that man differs only in degree
from animals, Darwin’s anthropology contained a sec-
ond assertion—the assertion of universal human prog-
ress. “I am content that man will probably advance
and care not much whether we are looked at as mere
savages in a remotely distant future,” Darwin wrote
to Lyell. He echoed this view in the Descent of Man.

Man may be excused for feeling some pride at having
risen, though not through his own exertions, to the very
summit of the organic scale; and the fact of his having
thus risen, instead of having been aboriginally placed
there, may give him hope for a still higher destiny in
the distant future.l3

Darwin faced a similar problem with the concept of
progress as he did in his discussion of human morality.
There was nothing in the evolutionary theory itself that
required progress of the sort that Darwin envisioned.
In fact, he felt that the ultimate disappearance of
man, which his view of nature implied, was intolerable.

Believing as I do that man in the distant future will be
a far more pertect creature than he now is, it is an in-
tolerable thought that he and all other sentient beings
are doomed to complete annihilation after such long
continued slow progress. 14

It the evolutionary process is a matter of random
variations, natural selection, and ivcreasing adaptation,
and if it involves specialization, and often over-spe-
cialization and extinetion, then, how can one determine
whether man really is the line on which the evolution-
arv future depends? Darwin never conceived of the
possibilities we know today, that man can easily cause
his own extinction, that the history of the human
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race, instead of being a glorious pathwav to the future,
may be simply a cruel hoax of nature, an evolutionarv
blind a lley.

In Sl‘lOlt, Darwin made a strong case for the evo-
lutionarv origin of man. The balance of probabilitv now
lay heavily with the idea that man had developed
slowly long ago trom a precursor anthropoid formn,
Howeve 1f man was only different in degree from the
animals, as Darwin argued, then Darwin had no easy
wayv to sustain the goodness of the moral values he
advocated or the truthfulness of the knowledge he
asserted. Even more difficult to support was his con-
fident belief that the evolutionarv process led to hu-
man progress—that  higher cultures emerged and
supplanted lower ones while moralitv was evervwhere
on the rise. Finallv, Darwin had little concern for what
the Christian tradition has called evil or sin—the ca-
pability of man to pervert his own nature and destrov
himself and his society. Thus Darwin’s anthropoloﬁv
presented several puules to theologians. If it was in
fact true that there was direction to the evolutionary
process, then exactly how was this progress to be
understood in a theological sense? And how was the
nature of man to be understood if it was in fact
changing? How was man related to God, if not by
direct creation and subsequent fall> What meaning, if
any, was there in the traditional doctrine of sin?

Contemporary theological traditions have not all
agreed that these are valid questions. Two contempo-
rary theological traditions that have addressed them-
selves to these questions are process theology and the
theology of the ftuture.

Process Theology

Process theology takes as its starting point the
metaphysical svstem of Alfred North Whitehead. In
Whitehead’s system reality is one universal process
ystemahca]lv governed, accmdnw to certain laws, bv
a cosmic mind or God. While God in his prlmmdxal
nature is unchanging and complete, the source of all
ideals and new possibilities, God in his consequent
nature, as Whitehead describes it, shares in the cre-
ative advance of the world, The world is not mere
flux and change, because somehow God is the ground
of all becoming and moves toward greater and greater
integration with his primordial nature. Religion is the
vehicle by which men get some understanding of the
direction of this process, although their understanding
of it will never e complete.

Besides the idea that man differs
only in degree from animals, Darwin’s
anthropology contained a second as-
sertion—the assertion of universal hu-
man progress.

Religion is the vision of something which stands bevond,
behind, and within, the passing fluxy of immediate things;
something which is real, and yet waiting to be realized;
something which is a remote possibility, and vet the
greatest of present tacts: something that gives meaning
to all that passes, and yvet eludes apprehension; some-
thing whose possession is the final good, and vet is
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bevond all reach; something which is the ultimate ideal,
and the hopeless quest.15

Whitehead's svstem gives a good account of the
evolutionary process and indicates a kind of progress
in it. However, even some of his most sympathetic in-
terpreters admit that Whitehead had verv little to
contribute to the understanding of the nature of man.
Thus theologiaus within the process tradition have
attempted to elaborate Whitehead’s philosophy to in-
corporate facets of Christian anthropologv.

Johm B. Cobb, for example, has attempted to show
that two Christian doctrines, namely the doctrine that
man is a responsible sinner and the doctrine that per-
sonal existence continues bevond this life, can be in-
corporated into a Whiteheadian scheme. The doctrine
of man as a responsible sinner is vulnerable to scien-
tific-philosophical criticism on two counts, Cobb savs.
On the one hand, if man is completely determined by
natural forces, to talk of his responsibility is meaning-
less. On the other hand, if there is no objective claim
upon man in terms of which right and wrong can be
defined, it is equally meamncrless In response to the
first criticism Cobb argnes that Whitehead’s concept
of ftreedom permits t]]e understanding that man has
freedom “within the context of cumulative individual
and social relations,” thereby retaining the view that
men cannot escape the causal nexus. The objectivity
of moral standards can also be maintained within a
Whiteheadian scheme, Cobb asserts. Such a formula-
tion, he feels, is in fact preferable to Kantian or ex-
istentialist formulations. We shall not here detail Cobb’s
view on personal existence after death.'s However, it
can be seen that Cobb attempts to de\'elop an anthro-
pologv that is traditionally Christian in ac(eptmﬁ the
realitv. of man as sinmer. What is less clear is how
Cobb  would integrate tradlhona] redemptive and
Christological elements into his scheme,

Another process theologian who deals with the
question of man’s nature is Daniel Dav Williams. In
his book The Spirit and the Forms of Love, he makes
full-length interpretation of the concept of love hased
to a large extent on the categories of process thought.
In so doing, he discusses the traditional concept of the
imago dei in man. According to Williams the imago
dei in man is not an ()ntOJOUiC'dl quality; it is a relation-
ship. It must be concened ‘in dvnamic terms as the
relatedness which God has established between him-
self and man and to which man can respond.” In
Williams™ view

the imago dei should not be conceived as a special
quality, but as the relationship for which man is created
with his neighbor before God. The image ot God is re-
flected in cvery aspect of man’s being, not as a special
entity but as the meaning of the life of man in its
essential integrity. But surcly this can be most clearly
grasped if we say that love is the meaning of the imago
dei 17

By describing the concept of the imago dei in this wav
Williams can easilv formulate a (oncept of si. “The
root of sin is the failure to realize life is love.,” Williams
can then provide an analysis to correlate his position
with traditional doctrines about the sinfulness of man
without, however, resorting to a concept of a historical
fall. Williams admits that his view of the imago dei as
a relationship is not new or unique to him, but he
asserts:
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the process theology which informs our interpretations of
the Christian faith proposes a distinctive addition to the
doctrine (of the image of God), for process theology
sees love disclosed in a history in which the spirit of
God creates new forms. In this history God is involved
with the world both as its eternal ground and as the
supreme participant in the suffering which his creativity
involves. In process theology therefore the ‘analogy of
being’ which holds Dbetween God and the creatures
must be related to a fully historical conception of what
being is. Man bears the image of God in his temporality
as well as his participation in eternity, in suffering as
well as in peace. His loves are in process.18

From this conception of human nature set in the image
of God, Williams is able to make a strong plea for
ethical behavior and for social action. Man himself
ought to live out the purposes of God and in so doing
his nature and his society will change, as it “participates
in the infinite life of communion within the everlasting
creativity of God.”1?

In summary, the process theologians have been able
to give a view of man that sets him within an evolu-
tmnarv framework and vet grounds that framework
upon a concept of God, albelt not a verv traditional
concept of God. In addition, thev have argued for
manv of the traditional anthropologlca] doctrlnes within
Christianitv, the imago dei, man's respousibility for sin,
and the moral claims upon him, while rejecting the
ontological categories and (circular) wurzeit-endzeit
typology in which these were traditionally expressed.

Theology of the Future

Another contemporary theological movement that
has attempted to express Christian faith in categories
that are evolutionary is the theology of the future—a
theology that has ties with the Marxian philosophy of
Ernst Bloch. Bloch’s philosophy develops an ontology
of the future. “It is only the horizon of the future,” he
suggests, . . . which gives to reality its real dimension.”
A thing is not what it is, but what it will be. To be
human then is to have a utopia, to be in hope, ahead
of oneself, to be in quest of one’s essence to establish
it in the future. Bloch, however, does not expect the
future to be eschatological in anv traditional Christian
sense. According to Carl Braaten, one of Bloch’s Ameri-
can mterpreters Bloch demvtho]ovlzes the eschato-
logical mvths of messianic rehmon \hn ” Bloch savs,
“1s the God of Christianitv, and anthropology is the
secret of Christian t]]eol(wv 20

In spite of the anti-theological tone of Bloch’s phi-
losophy some theologians have found the category of
the future exceptionallv useful in illuminating the es-
chatological content of Christian faith. Drawing on
Blbl](dl material they have emphasized in the Heils-
geschichte of Israel and the Christian Church the
continual cvele of promise and fulfillment in which the
fulfilhnent gives new  dimension to the promise and
foreshadows in turn further events. The process is
grounded in the nature of God himself who continuallv
make all things new. As Jirgen Moltmann says,

God is the power of the future and is believed in as the
creator of a new world. Out of this qualitatively new
future, new power already forces ils way into the present
so that man can find possibilities for rebirth and re-
newal, personal and revolutionary social change. We are
confronted here with an eschatologically oriented faith.
It is not interested i an event that took place at the

beginning of time or in explaining why the world exists
and why it is as it is. It wants to change the world
rather than cxplain it, to transform existence rather
than elucidate it.21

Thus the theologv of the future, while not in ex-
plicit dialogue with Darwin, has taken up the claim
of progress and attempted to ground it on a wholly
different level. There is a direction to nature and to
human history not because laws of nature determine
it, not because the evolutionary structure of the cos-
mos is inherently creative, but because God continually
creates things anew.

Anthropology within the theology of the future is
explicated by Wolfhart Pannenberg in his book Was
ist der Mensch? According to Pannenberg, the charac-
teristic of man—that which makes him really man,
whicli distinguishes him from animals, and lifts him
out above non-human nature in general—is his “open-
ness to the world.” Man has a world that can take an
almost infinite variety of forms, rather than a mere
environment like animals. Man transforms his world
from a natural world to a world of culture, but he is
never satisfied with it; he is always searching for some-
thing bevond. Urged on by a multlpllcltv of drives, he
relentle%lv seeks to master nature and the world of
his own makmg, and then to inquire beyond. The
reason for this, Pannenberg argues, is that man’s
“openness to the world” presupposes a relation to God.
“The necessity that man inquire beyond everything that
he comes across as his world. is understandable
only as the question about God.” “What the environ-
ment is for animals, God is for man. God is the goal in
which alone his striving can find rest and his destiny
e fulfilled.”?? Pannenberg here picks up a thrust in
evolutionary anthropology—that man must ask about
his destinv; indeed, more than that, that man must
shape it— and suggests that ultlmately the shape of
that destiny can only be discovered in God.

Pannenberg deals with the traditional Christian
doctrine of sin by saying that man’s nature as “open-
ness to the world” can be contradicted by sclf-cen-
teredness. In fact, man constantly lapses into self-
centeredness. He cannot by himself solve the conflict
between “openness to the world” and self-centeredness.
Here Pannenberg would probably take issue with
Darwin’s confident belief that moral virtues and hence
man’s nature are constantly improving. According to
Pamnenberg, it is only bevond death that the conflict
between self-centeredness and openness to the world
can be overcome. For Pannenberg the Christian tradi-
tion mediates this life beyond death in the union of
believers in the death and life of Jesus Christ.

Pannenberg sees both individual destiny and  the
destinv of thc human race as something that can never
be Adequate]v fulfilled or disclosed within the world
as we know it. It will only be fulfilled when the world
is transformed. This camnot come about of itself; it
can be effected only by God. The Christian hope that
such a transformation will take p]ace is grounded in
action that God has alreadv taken in the h15toncal per-
son of Jesus. “The unity of historv as it is established
in Jesus fate makes it possible for each individual to
attain the wholeness of his own life by knowing that
he, together with all men, is related to that center.”?

Pannenberg’'s anthropology is an attempt to deal
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seriously with man’s possibilities for changing his future
—with man’s progress, as Darwin might put it. He has
moved awav from the traditional expressions of Chris-
tian dnt]lropolog_\' that talk of a perfect beginning, a
fall into sin, and an ultimate restoration to perfection.
Yet he retains the traditional Christian concept of the
radical sinfulness of man in his assertion that man
cannot by anv of his own powers overcome the con-
flict between his self-centeredness and his ‘openness
to the world.” Furthermore, he maintains a traditional
Christian posm()n n (ISS(,I‘UII(T that Chdn(’t, in destinv
(of a much more profound sort than Darwin de-
seribed in his suggestions of moral improvement)
comes onlv at the initiati\'e of God, an initiative that
Pannenberg grounds Christologicallv.

Summary

What I have tried to show here is that of the three
religious questions connected with  Darwinism, the
question of the nature and destinv of man was the
one on which Darwinism had the greatest effect. The
positive  findings associated with the evolutionary
theorv required changes in the formulations of Chris-
tian anthropology, if the Christian doctrines of sin
and redemption were to be rclated to an evolving
human nature. But bevond that, the difficult claim of
individual and social progress required attention. Dar-
win’s formulation of the claim was not profound, but
the idea persisted. Process theology and the theology
of hope each attempt to ground progress in the nature
of God; each in its own way attempts to understand
traditional Christian anthropology in a framework in
which man is continuallv changing. Each requires a
plnlosoplncal framework developed in the post-Dar-
winian era.

The question remains whether these are “con-
solatory views,” whether they are improvements on
Darwin’s strange blend of scepticism about human
dignity and naivelv confident belief in human progress.
Certainly thev provide religious alternatives to Darwin’s
view, grounding human nature in its relationship to
Cod, without denving some of Darwin's insights.
Whether thev are views that satisfy men deeplv can-
not now be answered; that answer can ouly be esti-
mated in the future by the power of these views to
move men to highest human actions. Ultimately the
question of human nature will puzzle men until that
homo novus, that new man, anticipated each in its
own way by both Christian tradition and evolutionary
biology, is fullv formed.

22Wolfhart Pannenberg, What is Man, trans.

Two contemporary theological tradi-
tions that have addressed themselves
to these questions are process theology
and the theology of the future.
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A hundred years after Goethe’s death, the inheritors of the German Enlighten-
ment pushed tens of thousands of Jews, political opponents, and evangelical
Christians through the iron gates of the concentration camp in the beech forest
just above Weimar; most of them never came out again. On th(lt iron gate, the

camp motto remains:
what he descrves.”

“Jedem das seine”—“To each his own,”
Note the logical (and inevitable) sequence The Enlzohten-

“Each man gets

ment makes man the measure of all things; modern man establishes the measure
as he wills; und the strong, having devalued the weak, exterminate them. From
Goethe to Nietzsche to Hitler is as short a step as from Weimar to Buchenwald.

John Warwick Montgomery

“From Enlightenment to Extermination,” Christianity Today,
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Science Falsely So-Called:
Evolution and Adventists
in the Nineteenth Century

Historians of science in America have known for
some time now that within two decades of the pub-
lication of Charles Darwin’s Origin of Species in 1859
large numbers of educated Americans had embraced
some theory of organic evolution.! They have also
known that the nineteenth-century debate over evolu-
tion did not focus on the question of Scriptural au-
thority, like the fundamentalist controversy the follow-
ing century, but rather centered on the possibility of
successfully harmonizing biological development with
the popular doctrines of natural theologv.? Yet scarcely
anything is known about the response of the larger
segment of the population with little or no formal
education, that element of the citizenry which several
decades later filled the ranks of the fundamentalist
army. Did these people, if indeed they had any knowl-
edge of evolution at all, share the concerns of their
better educated countrymen'? Or were their attitudes
more like those of the twentieth-century fundamental-
ists? In hope of finding a partial answer to these
questions, I have investigated the literature of the
Seventh-day Adventist church, a denomination active
in the crusade against evolution in the 1920s.3

Seventh-day Adventists

Scventh-day Adventists trace their origins back to
the Millerite movement of the 1830s and early 1840s.
Following the failure of Christ to appear either in 1843
or 1844, a number of disappointed Millerites returned
to their Bibles to search for new light. They concluded
that the Second Coming was truly imminent, but that
it would not occur until the world had been warned
of the importance of keeping the Sabbath on the
seventh day of the week. In 1863 this group, led by
James and Ellen White and Joseph Bates, formally
organized itself as the Seventh-day Adventist church.
At the time of organization the church consisted of
about 3,500 members and twenty-two ordained
ministers, concentrated east of the Missouri River and
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north of the Confederacy. Headquarters were set up
at Battle Creek, Michigan. By the end of the century
the church had a worldwide membership of over
75,000, with more than 500 ordained ministers.* Only
a handful of these members had Dbeen exposed to
higher education.’

Unlike most of the leaders of the mainline Protes-
tant churches of the nineteenth century, who even
before 1859 had abandoned belief in the literality of
the Mosaic story of creation, Adventist writers defended
both the historical and scientific accuracy of the first
chapters of Genesis. Their primary concern was not
harmonizing science with natural theology but pre-
serving the authority of the Scriptures. Ellen White, a
prophetess with approximately three years of elemen-
tary schooling and the most influential voice among
early Adventists, consistently relegated scientific
knowledge to a position much subordinate to that of
revealed knowledge. “The Bible is not to be tested
by men’s ideas of science,” she wrote, “but science is
to be brought to the test of this unerring standard.”
Since Moses had written his account of creation “under
the guidance of the Spirit of God,” any theory contra-
dicting it was to be rejected out of hand. So far as
she was concerned, Moses had left no doubt that the
davs of creation were six in number and of twenty-
four hours’ duration, and that the mode of creation had
not involved the use of natural laws.$

The editors of the official church paper, the Review
and Herald, shared Mrs. White's views on the relation-
ship between science aud religion. Early in 1859,
several months before the publication of the Origin
of Species, they reprinted an excerpt from a non-Ad-
ventist source claiming that “while the Bible does not
teach science, when it does refer to science it is al-
ways correct.” In support of this claim the author
ironically cited Biblical allusions to the earth’s rotun-
dity.” A couple years later the same periodical carried
an article by a youthful Adventist evangelist, J. N.
Loughborough affirming the superior role of revealed
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knowledge. God’s will must be understood through a
written revelation, argued Loughbrough, because rea-
son and nature arc untrustworthy.® This was a theme
frequently repeated in Adventist literature.

John Harvey Kellogg

Onc of the few warnings against an unreasoning
dependence upon the Bible in matters of science came
from a member of the small educated minority in
the church, a phvsician named John [Harvev Kcllogg,
recently graduated from the Bellevue Hospltal Medical
C()llufe in New York Citv and scrving as professor of
phvsxcs in the denomination’s nc\\lv founded Battle
Creek College. Writing in 1879 in a small volume en-
titled Ilmmom/ of Science and the Bible, Kellogg
(better remembered bv Amcricans as the inventor of
peanut butter. com flakes, and other dry cereals)
listed as one of the chief factors responsll)]e for the
recurring conflict between religion and science the
habit of religionists of “Holding the Bible as unim-
peachable authontv on all su])lects, as the universal test
of truth, and att(lchmg all importance to a particular
interpretation of ity language.” Though Kellogg ap-
parently belicved in a spe(m] creation, he expressed a
willingness to rccogmzv the legitimacy of science with-
in its own sphere. “Sciencc de(ll§ chleflv with one
sort of truths, religion with another class of truths.”
If only this division were honored, all conflict would
cease.d The leaders of the church, especially  Mrs.
White, did not look favorablv upon the ambitious
phvsician’s habit of thinking and operating independ-
entlv, and cventually Kelloug, and the Adventists parted
ways.!"

Geology and Uniformity

As we have alreadv mentioned, Adventists placed
their faith in the Bible rather than science because
of a deep suspicion of human reason. And nothing
tended to confirm this suspicion better than the science
of geologv, which depended so crucially on the assump-
tion of uniformity. Thus, while the leaders of American
thought werc dlS(.LlSQlI‘" the merits of Darwinism,
Adventists were often pleoccupied with the real or im-
agined fallacies of geology, which they saw as provid-
ing a foundation for organic evolution—hoth theories
going “hand in hand to destroy faith in the word of
God.” 1! Seldom did thev pass up an opportunity to
point a scoffing fmg,er at “the dreamv, incoherent utter-
ances of ceoloolsts 12 Uriah Smith, editor of the Review
and Heral(l, occasmnally led the attack himself. Though
lie had never attended college, he had no fear of doing
battle with the Goliaths of the scientific world.
Who, he asked, had “ever proven or tried to prove”
the wvalidity of the uniformity principle? “Nobody”
was the obvious answer. “Usually it is either ‘pre-
sumed that the reader will be convinced’ of the mat-
ter, or certain results are ‘supposed to have been
effected by such causes as are operating at present.” ”13
The numerous controversies and lack of consensus
within the geological community seemed to lend cre-
dence to Smith’s charges of unrellablllty Even the fore-
most geological authors of the dav—Wll]lam Buckland,
Hugh Miller, Charles Lyell, and "Edward Hitchcock—

frequently contradicted one another.!
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The consequences of giving up one’s
belief in the literality of Genesis seemed
to be immense, because the reliability
of the entire Bible rested upon the truth
of the creation story.

Quite naturallv Smith opened the pages of the
Review and Herald to other critics of geology. The
titles adequatelv reveal the recurring message: “The
Blunders of Geologists,” “The Uncertainty of Ceological
Science,” and “False Theories of Geologists.”!5 Typical
is the comment of George W. Amadon, the 28-vear-
old editor of the Youth’s Instructor, a periodical for
Adventist young people: “No class of scientific men
are more hastv and rash in making assertions than
some geologists.” “As a science it is not demonstrative,
and its oracles are contradictory and clash with each
other.”!% Likewise, the secretary of the General Con-
ference of Seventh-day Adventists, C. \W. Stone, warned
that “the guess-work of geologists is a very unsafe
foundation on which to build theories that go back
of the record of Moses,” and then went on to deny
the validity of the principle of uniformity.'?

The editors of the Revicw and Herald regularly
reprinted what they considered to be devastating ex-
amples of the “extravagant pretensions” and the “ab-
surdity” of geologv. In one of these a Reformed Presby-
terian minister in Chicago, Robert Patterson, observed
that to construct the earth’s history from processes
currently going on was like measuring “a youth of six
feet high, and finding that he grew half an inch last
vear, [concluding] thence that he was a hundred and
forty-four years old.”® In another, President Joseph
I. Tuttle of Wabash College was said to have scored
“a capital hit on that popular farce and prime minister
of skepticism, geological guess-work,” when he sug-
gested that fossils—particularly human ones—found
in geological formations much lower and earlier than
usually assigned to men had probably dropped to that
level durmg earthquakes.'® On a third occasion, an
article in the Scientific American estimating the age of
the earth to be six hundred million years e]icited the
following critique:

The reader will see at once the basis of this wonderful
conclusion: first, an ‘estimate,” then a ‘“probability,”
then an “assumption,” then a fact which is available
only if the assumption is correct, then another “assump-
tion,” then the grand “conclusion.” And having thus
positively proved Moses to be five hundred and ninety-
nine millions, nine hundred and ninety-four thousand
vears from the truth, they are happyv! How nice it is to
have such clear and positive knowledge about these
things!20

Alonzo T. Jones

Among the sizable group of Adventists to comment
on geology, not one had any first-hand acquaintance
with the science and few gave any evidence that they
had read more than popular accounts of what geologists
did. A notable exception was the West Coast minister
Alonzo T. Jones, a self-taught ex-soldier converted
while stationed at Fort Walla Walla, Washington. Un-
like many of his colleagues, Jones took geology serious-
ly—at least seriously enough to read Archibald Geikie’s
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Text Book of Geology, one of the most authoritative
works in the field, three times through. All this study,
however, merelv convinced him of the total unreli-
ability of geo]og_v, a theme he developed at length in
a series of lead articles for the Revicw and Herald in
1883.21 Here he accused geologists not onlv of be-
ginning their reasonings with an assumption, but of
using circular arguments. The most blatant instances
of the latter were two statements by Geikie on dating.
“One of these savs that the relatice age of the rocks
is determined by the fossils. The other savs that the
relative age of the fossils is determined by the rocks”

“What is this but reasoning in a circle®” asked Jones.
This example and others hke it forced him to conclude
that “the onlv certain thing about [geological science],
is its uncertainty.”*

Science Falsely So-Called

Scventh-dav  Adventists were understandably re-
luctant to admit having anv hostility toward what thev
liked to call “true science,” that is, science based upon
“facts” and in agreement with the Bible. Their criti-
cisms were directed solelv at “science falsely so-called,”
hvpothetical ~ science in conflict with revelation.?
Scientific theories and hvpothescs regarding the history
of the earth were acceptable onlv under the sev erest
restrictions. In formulating them, scientists were not to
“assume any condition of the world, the existence of
anv agents, or the occurrence of any events, the ve-
alitv of which they cannot demonstrate; and all their
assumptions and reasonings must be consistent with all
the facts, and all the laws of nature, which the ques-
tion affects.”? It did not disturh Adventists that thesc
stipulations also ruled ont as unscientific all super-
natural explanations of the creation of the world. They
were happy to remove the entire (question of origins
from the sphere of science to the realm of faith. “It
is bv faith and not bv exploration and observation,
that we understand that the worlds were framed by the
word of God,” wrote R. F. Cottrell, an Adventist author
and minister. “The believer walks bv faith, not by
sight. In those things which are bevond his own obser-
vation he takes the word of God, simplv believing what
God has said.”?>

In  defending  their extreme Baconian view  of
scieuce, Adventists revealed a deep-seated anti-intel-
lectual  prejudice, not uncommon among overly-
democratic and under-educated Americans. In 1872
the Review and Herald reprinted an address by the
Presbyterian minister John Hall, in which he warmly
thanked scientists for co ollecting so manv useful facts,
then denied them an exclusive rlvht to interpret w hdt
thev had discovered. “When they come to reason upon
thesce facts,” he said,

they use just the same kind of mind that God has given
me; and 1 endeavor to use my mind upon these facts
aright, just as truly as they claim to use their minds
upon the facts. Hence . . . I claim the right to reason
upon them just as truly as they can claim it; and 1 do
not think the less of myself if in many instances 1 draw
conclusions from the facts that have thus become com-
mon property that are not the conclusions that they
venture to draw!26

Adventists could not have agreed more.”
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Conflict with Revelation

The heart of Adventist opposition to developmental
theories, both organic and inorganic, was not the un-
certain status of thesc ideas; it was their apparent con-
Hlict with revelation. The Bible clearly stated that
the world was made in “six natural davs,” and Ad-
ventists vebelled at the thought of sacrificing  this
divine truth “on the altar of geological speculation.”

Ellen White consistently relegated
scientific knowledge to a position much
subordinate to that of revealed knowl-
edge.

The consequences of giving up one’s belief in the lit-
erality of Genesis seemed to them to be immense,
because the reliabilitv of the entire Bible rested upon
the truth of the creation storv. Few spelled out the
implications more sharply than David Nevins Lord, a
New York millenarian and former editor of the Th(’—
ological and Literary Journal. Genesis and geology, he
asserted, are mutually contradictorv. If the geologists
are correct, the Mosaic record is false and God is a
liar. And “it is impossible that God should not have
spoken the truth” The decision to accept or reject
geology thus took on tremendous theological signifi-
cance. “If founded on just grounds, [erlo{_,v] disproves
the nspiration, not onlv of thc record in Cenesis of the
creation, but of the whole of the writings of Moses,
and thence of the whole of the Od and New
Testaments, and divests Christianity itself of its title to
be received as a divine institution,”?®

Compounding the difficulty of harmonizing anv
developmental view with the Bible were the state-
ments of Ellen White. Writing in Spiritual Gifts in
1864, she claimed to have seen in vision the actual
creation of the world. Specifically, she was shown
“that the first week, in which God performed the work
of creation iIn six davs and rested on the seventh day,
was jnst like everv other week.”? For many Adventists,
the rejection of her testimony would have been tanta-
mount to repudiating God’s own word.

A Threat to Seventh-Day Sabbath

Adventists were especially fearful of anything that
might weaken their arguments for observing the seventh-
day Sabbath as a memorial of a six-day creation. And
theories of evolutionary development threatened to
do just that. According to Ellen White, “the infidel
suppomnon, that the events of the first week required
seven vast, indefinite periods for their accomplishment,
strikes directly at the foundation of the sabbath of
the fourth commandment.”* Her husband, James, a
founding father of the denomination and president of
the General Conference, also warned that any deviation
from the traditional view of creation would undermine
the doctrine of the Sabbath along with the rest of the
Bible. If the days of creation were assumed to be long,
indefinite stretches of time, then
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the period of man’s toils and carves before a day of rest,
is also immense. covering millions of vears. And if the
fast day of the tirst week, the day on which Jehovah
rested from his work, was another immense indefinite
period, the weekly Sabbath of the Old and New Testa-
ments, which was made for man and commanded in the
moral laws to be kept holy, is also an immense period
of time.

Equally distressing was the thought that

it the six dayvs of creation, as we are told., were six in-
definite periods, each covering millions of vears, Adam,
created in the carly part of the sixth immense period,
and dying at the age of nine hundred and thirty, leaving
millions of vears to reach to the close of that sixth
period, died without keeping a single Sabbath.

Such ideas, making the Bible seem absurd, obviouslv
could not be tolerated.3!

The onlv accommodation to natural history Ad-
ventists were ever willing to discuss was the possibility
of allowing an extended period of time between an
initial creation of norganic matter “in the beginnjng,”
depicted in the first verse of Genesis 1, and a later
six-dav creation about 6,000 years ago. In the opinion
of at least one Adventist, a midsw estern minister named
]. P. Henderson, this view did “no violence to a single
statement in the Bible.”? Yet, despite its innocuousness,
this idea never gained much popularity among Ad-
ventists. The prevailing attitude was that expressed
bv the French-Canadian evangelist D. T. Bourdeau.
“Mark! the Bible savs that God made the heaven and

earth, as well as all that in them is, in six davs”
le wrote in the Review and Herald. “It is in the he-
ginning of the first day, therefore, that God created the
heaven and the earth, as spoken in Gen. i, 1.”%

Literal Reading of Genesis

Their strict adherence to a literal reading of Genesis
prevented Advestists from adopting even the most
theistic of evolutionarv ideas and thus separated them
from the mainstream of American thought. Well before
1859 educated Americans had reinterpreted Genesis to
make room for the advancement of science. During

Among the sizable group to comment
on geolo y, not one had any firsthand
acquaintance with the science and few
gave any evidence that they had read
more than popular accounts of what
geologists did.

the 1830s and 1840s Ecdward Hitchcock of Amherst
College influenced manv to embrace a view similar
to that advocated by Henderson above, with the sig-
nificant difference that Hitcheock’s disciples allm\ed
for the appcarance of a succession of pluts and an-
imals prior to the Mosaic creation. In the following
decades the educated often found it more reasonable
to assume that the six davs spoken of by Moses were
not twenty-four hours in length but ]on(T ntervals, a
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compromise advocated bv scientific notables like Yale’s
Ben]amm Silliman and James Dwight Dana and Prince-
ton’s Arnold Guvot. Either of these interpretations
permitted the orthodox to adopt a theistic brand of
evolution without seeming to depart from the intended
revelation.?

Intervention vs Providence

Adventists also ran counter to prevailing theolog-
ical currents in their insistence upon miraculous special
providences us the mode of creation. Bv the second
halt of the nineteenth centurv the religious leaders
of America were placing less emphasis on supernatural
interventions in the natural order and more on God’s
general providence through the secondarv laws of
nature. Thus thev could without difficulty explain
evolution simplv as God’s way of creating with natural
laws.?® The Adventists, howeve er, saw evolution as
restricting, if not altogether abolishing, God’s role in
the work of creation. It “is the last and most plausible
attempt of infidelity to vote the throne of the adorable
Creator vacant,” wrote one author in the Retiew and
Herald S Another described it as “onlv an attempt to
eject God, and to postpone him, and to put him clear
out of reach.”??

Because of its impious tendencies, evolution was
commonly  labeled “atheistic” or “infidel,” and its
founders and supporters tared no better. The Review
and Herald, for example, unapologetically published
Thomas Carlvle’s description of Darwin as an un-
intelligent atheist, and reprinted a statement that “All
the leading scientists who believe in evolution, without
one exception the world over, are infidel.”¥ The fact
that theistic evolution was widelv held in the Christian
world—"almost all-pervading in the orthodox and
evangelical  churches, schools, and  colleges”—carried
no weight with the Adventists. It was merelv additional
evidence of the apostasv afflicting the nation’s leading
churches, explained W. H. Littlejohn, the blind presi-
dent of Battle Creek College.®

Of special concern to manv  Adventists, as el
as  to  twentieth-century  fundamentalists, was the
possible cffect of evolutionarv theories on the spiritual
lives of their children. “This is a very scrious mattev,”
warned J. O. Corliss in a Sabbath-afternoon sermon to
the Adventists of Battle Creek in 1880.

We arc forced to sce our children, before they are old
enough to carefully weigh these matters, and become
enabled to discriminate between truth and error, imbibe
sentiments trom text hooks at school, that., despite the
religious influence at home. ripen them into skepties
and infidels at an carly age. 40

To guard against this eventuality, Adventists turned
111(1&1511)(11\' to the protection of (len()mmatl()nallv ran
schools, from the first grade throngh college.

Nontheological Considerations

Nontheological considerations plaved a secondary,
but significant, role in the Adventist resistance to or-
ganic evolution. Human vanity rebelled at the prospect
of relinquishing an honored position at the head of
created beings, only to be herded together “with four-
tooted l)e(lstx and creeping things,” over which man
had formerlv had dominion, Ddl\\ll]isnl, complained
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one unhappy critic, “tears the crown from our heads;
it treats us as bastards and not sons, and reveals the
degrading fact that man in his best estate—even Mr.
Darwin—is but a civilized, dressed up, educated
monkey, who has lost his tail.”#! For those who believed
they had been created in the image of God himself,
the demotion was indeed humiliating. The descendants
of baboons are certainlv not entitled to pride, wrote
Adolphus Smith, an Adventist lavman trom Grand
Rapids, Michigan.#?

Though Adventists seldom took the scientitic basis
of evolution very seriously, they always welcomed the
opportunity to point out its supposed shortcomings in
this area. After all, Darwinism, like cfeologv had to be
exposed as “science falselv so-called.” The objections
raised by P. R. Russel, whose writings were reprmted
in the Review and Herald, are representative. He main-
tained that the present existence of lower forms of life
was “fatal to the whole theory,” because if evolution

had been occurring for millions of vears, all life would
inev 1t'1blv ‘climb the ladder of progress and pass into
men,’ leflvmg nothing but humanity on the face of the
earth. Somewhat inconsistently, he also regarded the
absence of intermediate links as a weakness of Dar-
winism. If the theorv is true, he argued, “monkeys
are naturally, graduallv, and surelv passing into men,”
and the transitional forms should be seen everywhere *3

The Flood as Solution

Those who rejected the evolutionary history of life
necessarily had to provide an alternative explanation
of the fossil record, and Adventists invariably turned
to the Noachian flood for virtually all solutions to
their geological and paleontological problems. Encour-
agement to do this came from Ellen White, who wrote
that if individuals would only recognize “the size of
men, animals and trees before the flood, and . . . the
great changes which then took place in the earth,”
thev would have no trouble accepting the “view that
creation week was only seven literal davs, and that
the world is now only “about six thousand years old.”
She believed that the recent findings of earth scien-
tists were providential, designed by God to “establish
the faith of men in inspired history.”** Following her
lead, the editors of the Reciew and Herald widelv
publicized any new discoveries that might conceivably
corroborate the occurrence of the flood. When J. N,
Loughborough ran across a book that “successfullv
[met ] the ob]ectlons which are raised in regard to the
flood,” he had (,\(erpts of it reprinted, together with
the ddanﬂlthﬂ to “preserve this article, for reference
in case of an attack on this point.”* Occasionally a
writer was hopeful enough to suggest the likelihood
of scientific confirmation of the flood and thus of
the Biblical storv of creation. “A little further progress
in [geology],” wrote one optimist, “will probably show
that its teachings wonderfully harmonize with the
scriptural statements on the same subject.”#¢ Unfor-
tunately, in this, as in their expectation of the Second
Coming, the Adveutists faced continued disappoint-
ment,

Summary

This bricf look at the Adventist response to de-
velopmental theories reveals the extent to which the
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debate over evolution spread in nineteenth-century
American societv. It suggests that many uneducated
Christians, sometimes ill-informed and not always very
visible, were indeed aware of the challenges presented
by e\olutlonarv ideas to their traditional beliefs. Not
surprlsmgl_\f, these people reacted in much the same
way as the fundamentalists of the early twentieth
centurv.A” While the nation’s more learned religious
communities were attempting to reconcile organic evo-
lution with the doctrines of natural theology, the less
sophisticated were fighting to preserve the authenticity
and literality of the Mosaic record and agonizing over
the prospect of kinship with the apes. They, like the
later fundamentalists, turned their backs on worldly
knowledge to defend divine revelation against the en-
uoachments of science and to protect theu children
from its insidious influence. Clearly, the fundamentalist
controversy of the 1920s was not, as one historian has
recently claimed, “merely a continuance of the con-
flict first pre01p1tated within theological circles after
the appearance of Darwin’s theory in the last half of
the nineteenth century.”#8 It was rather a natural out-
growth of the much different debate begun in the
nineteenth century by Adventists and other funda-
mentalist foes of “science falsely so-called.”

I wish to thank Mr. Tom Gammon for his assist-
ance in the preparation of this study.
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A Revolution in Ancient Radiocarbon Chronology

.

RONALD D. LONG

325 East “B” Street
Colton, California 92324

Disregard for the divine inspiration of the Bible and its historical accuracy
has resulted in error. Dangers in the indiscriminate use of radiocarbon determin-

o

ations have been overlooked, and this has led to serious and premature alterations
in the prehistoric chronology of Southeast Asia and Europe. Without proper con-
sideration of the geophjsxcal evidence, and lingering problems in the carbon 14
dating technique, theories are being formulated which completely change and
distort the prehistory of these two areas. Within the historical framework of
Genesis, however, we can view the early beginnings of world civilization in a

valid context.

Introduction

Two areas on opposite ends of the Eurasian con-
tinental landmass, Southeast Asia and Western Europe,
are presently the scenes of revolutions in the interpre-
tations of their prehistorv and chronology. Carbon 14
dating was the catalyst which precipitated the revolu-
tions. Those who adhere to the radiocarbon data re-
centlv published for the two regions claim that the
prehlstorlc chronology must be transported back to
earlier periods. The 1mp]1cat10m of this theorv are that:

1. Pottery, agriculture, and bronze were developed
in Southeast Asia (in particular, Thailand) centuries
before their appearance in other parts of Asia.

2. Metallurgy, and architectural and artistic innovations
were utilized in Europe  (especially Western  Europe,
and the Balkans) centuries prior to their development
in the Acgean and  eastern Mediterrancan  empires.

The vital question remaius, however, as to whether
the carbon 14 method of dating is reliable to a suf-
ficient degrec at this time to cause major modifications
in history. More importantlv the origins and early
progress ‘of man’s sojourn on  this planet are dlreadv
summarized in Scripture. Carbon 14 theories do not
agrec with the Bible.

New Ideas

Needless to sav, both of these theories clash with
the traditional and previouslv accepted explanations
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for the prehistoric picture in Asia and Europe. Indus
civilization centering in Mohenjo-daro and Harappa
and the Chinese Neolithic of the Lung-shan, and
Yang-shao cuitures have been, until recently challenged,
the most ancient, undisputed purveyors of agriculture
and pottery in Asia. The majority of scholars date the
initial utilization of bronze in India about 2300 B.c.,
and In China about 1500 B.c. A few in the field of
Southeast Asian archaeology question these widely
accepted opinions.

Southeast Asia

We shall examine the theorv behind the Oriental
revolution first. In 1969, Dr. Chester Gorman an-
nounced that domestication of plants occurred in
northeastern Thailand approximately 9000 years ago.!
This figure is derived from radiocarbon determinations
of samples from an ancient limestone shelter in Thai-
land known as Spirit Cave. Seeds of beans, cucumbers,
Chinese water-chestnuts, and peas have been found
in Spirit Cave in a context which proves that they
were used in agriculture. On the basis of this evidence
the claim is being made that the Thais were the first
farmers in Asia and perbaps in the world.

Domestication of plants, and also the use of pottery
in the Hoabinhian Mesolithic has been 1'eassigned a
date as earlv as 9000 B.c. The ramifications of this
theorv, auordm(f to Dr. Willhelm Solheim, Department
of Anthropolog_,\' at the University of Hawaii, is that
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the southeast Asian Hoabinhian Mesolithic was the
source of the Chinese Neolithic cultures of the Lung-
shan and Yang-shao* From Thailand the Hoabmhlan
culture advances were transmitted to the south of
China where the Lung-shan developed further and
spread north.

Solheim now believes that bronze was being molded
in northeastern Thailand approximately two centuries
before it was used in the Indus river-valley cultures of
Harappa and Mohenjo-daro, and almost a thousand
years before bronze appeared in Shang Dynasty China.

In 1963 exploration in Thailand was initiated by
the Universitv of Hawali. Excavations began at Non
Nok Tha, Thailand towards the end of 1965. Twenty
lavers of Early Bronze Age material were uncovered.
Layer 19, in which bronze implements were discovered,
was dated by radiocarbon analysis, Two dates were
chosen as the most representative of the site: 4275+200
B.P. (TF 651), and 4120+90 B.P. (GaK 956). Both
samples related an age in the late third millennium
B.C.

On the basis of these two dates, the Dongson cul-
ture (originating in North Viet Nam) can no longer
be considered the earliest Bronze Age assemblage in
this sector of the Orient. Dongsonian Bronze Age has
been described as the early bronze age which began
circa 500 B.c. Solheim’s discoveries, however, demon-
strate the utilization of bronze in Thailand around
2500 B.c.—if the C-14 data is valid. This predates the
bronze age in China beginning with the Shang Dynasty
(1500 B.c.) and the bronze age in India during the
period of the Harappian cultures commencing circa
2300 sB.c.

Dr. Solheim’s theory certainly disagrees with the
accepted explanation for the prehlstorv of Southeast
Asia. Grahame Clark expressed the traditional view in
the following statements:

Claims that it [Southeast Asia] was in itself the
cradle of an early civilization based on the cultivation
of rice are not substantiated by the archeological
evidence. . . .3

The vital question remains whether
the carbon 14 method of dating is re-
liable to a sufficient degree at this time
to cause major modifications in history.
These theories do not agree with the
Bible.

So far from south-east Asia being an early focus of
settled life, the indications are that Neolithic cuiture
arrived there somewhat belatedly.#

Does C-14 dating now nullifv Clark’s interpretation?
Should the origins of Asian civilization be revised?
Perhaps an investigation of the evidence will answer
these questions.

Radiocarbon Evidence

Of the ten C-14 dates from Non Nok Tha, Solheim
reported that three were “. . . obviously not the correct
dates for the lavers from which their samples were
collected.” This again brings us to a quite painful
realization. Archaeologists and anthropologists possess
the prerogative, however dishonest, to declare an al-
readv preconceived chronologv for an area as estab-
lished. Then, when specimens dated by C-14 do not
fall in the range of the presumed limits, those deter-
minations are discarded as irrelevant—when perhaps
these may be the correct figures for the true age.

There are additional criticisms of the data which
were arbitrarilv chosen. One of the samples (GaX 1030)
was from Laver 18. Laboratory investigation related a
radiocarbon age that was modern. This happens oc-
casionally, and is not a cause for undue alarm. In this
situation, however, where we are working with so few
specimens a modern date should make us cautious
concerning the other data. Serious evaluation should
precede radical departures from a prehistorv already
established through archaeology.

PROBLEMS OF RADIOCARBON DATING
AND OF CULTURAL DIFFUSION IN PRE-HISTORY

Ronald D. Long’s article, “A Revolution in Ancient
Radiocarbon Chronology,” presents some information
which is both fascinating and important for our under-
standing of prehistoric chronolgy. The author is to be
commended for his clear presentation of developments,
which have hitherto been presented onlv in technical
journals or but cursorily reported in the secular press.!

On the other hand, Long labors under certain pre-
suppositions which seem to color his perception of
scieutific developments and which apparentlv threaten
what he understands to be the biblical teaching with
regard to the origin and the diffusion of agriculture
and metallurgical technology.

Radiocarbon Dating
It is quite unjust to charge scholars with “the in-
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discriminate use of radiocarbon determinations,” since
scholars who use these data are well aware of the
problems of measurement, contamination, etc? To

Long labors under certain presuppo-
sitions which seem to color his percep-
tion of scientific developments and
which apparently threaten what he un-
derstands to be the Dbiblical teaching
with regard to the origin and the dif-
fusion of agriculture and metallurgical
technology.
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There are unanswered questions re-
garding dendrochronology itself. This
is quite important because without
dendrochronology there is no calibra-
tion.

Two of three specimens from Layer 9 were
over 2000 years old: 2200%110 B.p. (GaK 938),
and 2480480 B.r. (GaK 1027). These figures had to
be discarded because the sample was a timber which
must have come from another house. Solheim feels that
the Laver 21 result of 1860+140 B.p. (GaK 959) is
unlikely. Obviously, Layer 21 should be older than
Layers 19, and 20, Yet, the radiocarbon date for Layer
21 is the first century a.p.! Solheim commented, “Fin-
ally, it does not fit with the other dates.”® It most
assuredly does not fit. In other words, this situation is
similar to that described by the eminent Egyptologist,
Sive Soderbergh, at the Twelfth Nobel Symposium on
radiocarbon variations and absolute chronology: “If
a C-14 date supports our theories, we put it in the
main text. If it does not entirely contradict them, we
put it in a foot-note. And if it is completely ‘out of
date’, we just drop it.”7

Two results for Layer 9 were discarded in favor of
a single date 710190 B.p. or 1220190 a.p. (GakK 908).
This latter date coordinates with the theory, and that is
why it is used. Is there any valid reason for dismissing
the other two dates? Without many samples, sealed to
specific strata, free from contamination, and dated by
several laboratories, it is impossible to determine. Layer
20 revealed a date of 1315%£200 B.c. (GaK 17/18).
Yet, two other laboratories reached different results
for the later and, therefore, younger in age Layer 19:
2290490 B.c. (Y 1851), and 23251t200 B.c. (TF 651).
In fact, not only can this not be reconciled, but how
are the other two dates (for Layer 19 & 20) to be
explained: 4120+90 B.r. (GaK 956), and 18601140
B.P. (GaK 959)? By the Law of Supposition older

lavers should be older in age, i.e. Layer 21, 20, and 19
~oldest to youngest. This is not the case; therefore,
certain data are used only for publication if it con-
firms the author’s hypothesis. There is no support for
even suggesting that Southeast Asians had agriculture,
potterv, and bronze before the great civilizations of
China and India. The Biblical, and historical records
prove that agriculture and other aspects of civilzation
originated in the Near East, not Far East. In fact, the
bibliography for the origin of civilization in the Near
East is so great that we will pass on to a few Bible
proofs and historical proofs from the history of Indo-
china itelf.

The Biblical Framework

Our Bibles do not reveal detailed information about
the pre-Flood world or the immediate post-Flood
beginnings of ancient civilization. Rather God has pro-
vided an outline of major occurrences: Creation of man,
an antediluvian society which was in general a de-
praved era, the Noachian deluge, post-Flood political-
social-economic development, the Tower of Babel, and
dispersion of mankind over the surface of the earth.
In Genesis, Moses defined the area of the Garden of
Eden in 15th century B.c. terminology. Exact geo-
graphical coordinates for the Garden are not given;
however, it was certainly in the Near East. Later, Noah’s
Ark rested on the mountainous plateau of Armenia.
Thus, human activity began in this centrally oriented
location, and man spread out in all directions from
Ararat. It should not surprise us, therefore, that peoples
in as diverse places as Polynesia, Africa, Mesoamerica,
and Southeast Asia have oral and written traditions
regarding Creation, the Flood, and Babel. In fact, the
historical reality of the Flood was known to the ancient
inhabitants of Indo-china.?

Eight human beings stepped out of the Ark on to
a planet devoid of others of their kind. They multiplied,
and migrated from the region of Armenia to the Mes-
opotamian plain.? Apart from Noah and a few other
righteous men, their designs were again contrary to

charge that “Archaeologists, and anthropologists pos-
sess the prerogative, however dishonest, to declare an
already preconceived chronology for an area as es-
tablished,” is an unwarranted ad hominem attack.
If anthropologists such as Solheim wished to buttress
their theories dishonestly, thev could do this by simply
omitting any mention of discordant C-14 readings.
Discordant readings are to be expected because of
the very nature of radiocarbon dating and its limita-
tions. This does not invalidate the use of such datings
as long as these limitations are recognized.

Long’s citation of a remark by the Egyptologist,
T. Sédve-Soderbergh, might lead readers to believe that
scholars simply use radlocalbon dates only when these
dates suit their preconceived theories. To be sure,
this danger exists and some scholars may misuse radio-
carbon readings.

Nonetheless, there is an impressive correlation of
radiocarbon dates with the absolute chronology of the
Egyptians, which was meticulously maintained.? It
should be noted that there is an apparent discrepancy
between the Egyptian data and radiocarbon readings
as one goes back in time before 2000 B.c. Whereas
Egyptian records date the beginning of the st
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Dvnasty ¢. 3100 s.c; radiocarbon dates for this
dynasty are some four to five hundred vears younger.*
These discrepancies, however, are explicable and can
be corrected.

As Long himself explains, these variations can be
correlated with changes in the earth’s magnetic mo-
ment.> On the basis of the new information from
dendrochronology, i.e., the analysis of bristlecone pine
tree-rings, it is possible to establish correction factors
which succeed in achieving an excellent correlation
of radiocarbon dates and Egyptian data.® Renfrew
himself points out that the new developments do not
change the dates for Egypt: . . . the calibrated carbon-
14 dates for Egvpt agree far better with the historical
chronology than the uncalibrated ones did.””

Dendrochronology

Noting that more tharn 100 rings mayv exist within
an inch of the Pinus aristata, the lon<r—11ved bristlecone
pine, Long wonders “how very much accuracy is ob-
tainable.” He further remarks, “By some magical pro-
cess, known only to a few, dendrochronologists claimn
to be able to join tree-rings from different trees for a
stage chronology of growth in time.” His main con-
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the plan of God. In rebellion they constructed a tower
as a symbol of human unity against the Creator. Under
the guise of protection against another catastrophe by
water, Nimrod organized his blind followers into a
religio-political community of diabolical conception.
God knew that these creatures speaking one language
and determined to follow a lifestyle in opposition to
peace and happiness, had to be separated before mis-
cegenation and their imventions of destruction resulted
in the same pattern of the pre-Flood period. Therefore,
the Eternal performed a miracle which resulted in an
ethno-linguistic division of mankind. As groups of the
same color, and language gathered together, they
gradually migrated out of the land between the rivers.
Post-Deluge civilization began in Babylonia—not in
Thailand. The roots of all mankind reach back to the
ancient Near East.

Southeast Asians, including the Thais, can tell the
story of Babel because their ancestors were part of
Nimrod’s svstem. One interesting legend comes from
the Chin of the Tibeto-Burmese tribes in Indo-china.’®
Thev tell of a time when humanity lived in one large
v1llage and spoke one language. One day the Chin
noticed how the phases of the Moon chanved This
natural phenomenon caused so much consternation that
it was decided the people would build a tower which
would reach into the heavens. Their purpose was to
capture the Moon.

In time the tower reached such a height that the
masons and carpenters were unable to descend for
food on a daily basis. To solve this problem the Chin
permanently settled workers at various stages in the
tower so that others could bring food to those doing
the actual building. In time the group of laborers
stationed in a particular level adopted their own lan-
guage and customs. Meanwhile, the spirit of the Moon
was so filled with anger that it unleased a series of
violent storms which caused the tower to fall back to
the earth. As the tower fell, peoples were distributed
in many localities depending on the height of the level
they were constructing. Mankind was dispersed, and

hence the origin of civilization over the earth.

A variation of the Chin story is narrated by Taw-
van, also of Southeast Asia. In this case the natives
tried to capture the sun, but their ladder collapsed, and
as they fell so man was scattered. Indo-chinese tribes,
therefore, have the story of Babel because this was part
of their history. They are an offshoot of civilization
in the West—not the originators, but recipients of
agriculture.

Claims that these traditions are the outcome of
recent missionary efforts are lame excuses of disbelief
in a proof of the Bible. The burden of proving such
allegations rests with the accuser. Scripture clearly
denotes the first agriculture and the domestication of
animals—the wherewithal of civilization—in the Near
East. Agriculture is as antique as Cain, and domesti-
cation as old as Abel. A few questionable carbon 14
dates do not overthrow the Word of God. Indeed,
history and Scripture are in agreement against this
hvpothesis.

Historical Facts

Southeast Asians did not evolve in the Orient and
create agriculture independently, We will cite a few
examples where the origin of peoples are known. His-
torv shows that the Arakan of Burma lived in Mes-
opotamia until a few years after the confusion of
tongues.1! Arakanese records tell of a movement into
the Ganges Valley before they were drlven by Arvan
invaders out of India into coastal Burma. “Sand-ra” an
Indian suffix was attached to the names of the rulers
of the Arakan until they left India. According to
Phayre:

At first sight it appears improbable that any of the
roval Kshatriva tribes of northern India should, at the
early period indicated, have left their homes and pene-
trated through the wild country of Eastern Bengal to
the Upper Irawadi. This, however, is what the Burmese
chronicles, repeating an ancient tradition, assert, . . .12

Today living in Laos and Thailand are a scattered
group of people known as the Miao-Yaou. Their origins

tention is that the Suess calibration curve derived from
the California trees has no validity for European dates
inasmuch as trees of similar longevity have not been
discovered in Europe.

Dendrochronolegy is not a magical, arcane disci-
pline. \Iagmflcahon of the tree rings is a verv simple
matter. Nor is the correlation of patterns of uguatures
i.e., sequential arrangements of wide and narrow rings
forming recognizable patterns, from different trees to
obtain a series of overlappiug plottings a muysterious
process.8

As to the validitv of the Suess calibration for
Europe, Renfrew maintains:

Tests of nuclear weapans have shown that atmospheric
mixing is rapid and that irregularities in composition
are smoothed out after a few vears. The California
calibration should therefore hold for Europe. There is
no necd to assume that tree growth or tree rings are
similar on the two continents, only that the atmospheric
level of carbon 14 iy the same at a given time.9

Support for the validity of the changes in the
carbon 14 inventory as set forth by the dendrochrono-
logical data from bristlecone pines comes from correla-
tions with varve chronologies, with deep ice cores,
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and with other methods of dating.!

The Diffusion of Agriculture

As Long notes, the earliest center for the develop-
ment of the S0- Called Neolithic revolution—the trans-
ition from hunting and gathering to the domestication
of plants and animals—seems to have been in the
Near East. The earliest Neolithic site seems to be
Jericho just north of the Dead Sea, a site dated to
7000 B.c.!! Neolithic stages of development at a slight-
lv later date are in evidence at Jarmo on the hilly
flanks of the Fertile Crescent!?, and in south central
Anatolia.’® About 6000 B.c. the Neolithic revolution
reached Europe.’ The spread of agriculture from the
Near Eastern center may be traced through the ex-
panding distribution of einkorn and emmer wheat and
of barley.??

These facts are beyond dispute. Long, however,
labors under the assumption that the development of
agriculture and the domestication of animals occurred

Dendrochronology is not a magical,
arcane discipline.
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Theories proposing views contrary to
the Word of God can always be ex-
amined and found to be false and with-
out support in fact.

can be traced back to the banks of the Yangtze river
in China. In earlv times thev were in the provinces of
Hupeh and Hunan. Accmdmg to the Shoo King, NMen-
cius, Chuang-tzu, and Han-fei-tzu, the \iao revolted
during the reign of Yaou (the name of one of the
first emperiors, and not to be confused with the naine
of the broad category of Miao-Yaou).!® The revolt can
be dated to a fe\v vears before the Hsia Dwnasty which
began in 2205 B.c. or within a few decades after the
Towel of Babel, Thus, the Miao, another Indo-chinese
people, lived in the shadow of Chinese civilization.

Tai-Kadai is the major ethno-linguistic division of
Southeast Asians living in Thailand and some adjacent
provinces. Within the Tai-Kadai group is the Lao or
Ai-Lao who, within ancient tines, lived between the
Hwang-ho and Yangtze rivers. Military campaigns
mmated bv the Chmese drove the Lao south during
the Han Dvnastv (parallels the period of the Roman
Empire). Emperon Chin Shih Huang-ti (circa 215
B.C.) was in large part responsible for forcing the Lao
south. Here agzlin is proof that Southeast Asians are
late-comers just as Grahame Clark described.

O. Janse, a noted expert in the field, has outlined
the cultural diffusion which took place from west to
east—rather than the reverse.!¥ Prince Dhaninivat
traced the Thais from Lake Tali in Yunnan province
China in their trek southward.’> The Thais were the
recipients of culture, and not the originators as Sol-
heim and company would like to believe. In short, the
radiocarbon evidence offered as support for the theory
is quite weak. The Biblical and histovical records
negate all attempts to make Indo-chinese history ap-
pear too early or more advanced than it actuallv was.

Prehistoric Europe

Since the time of V. Gordon Childe, European

prehistorian, it has been known that artistic, and tech-
nological advances in European anthult\ were due to
cultural diftusion from the more “civilized” peoples of
E¢vpt, Greece, Asia Minor, and Babylonia. Current
mterpletatl()ns ha\e primitive and rather ¢ slaggish Euro-
peans receiving inventions and other products of civili-
zation only through the transmission of these from the
Mediterranean empires of the ancient Near East. An
alternative interpretation has been offered Dbased on
carbon 14 dating. According to this view, Europe pro-
gressed technologicallv hefore the Egyptians, Mesopo-
tamnians, and Greeks.

Dr. Colin Renfrew, a noted archaeologist, would
now have us believe that Euvope was the source of
metallurgical technology, and many artistic and archi-
tectural developments previously explained as origi-
nating in the aucient Near East. Renfrew’s challenge
to traditional explanations is based upon “corrected”
C-14 dates, i.e. “corrected” by use of the Suess calibra-
tion curve. The calibration curve is derived from
radiocarbon dating dendrochronologicallv dated tree-
rings of bristlecone pine (Pinus aristata). Plotting car-
bon 14 data on the curve throws the dates back cen-
turies so that they appear much older. For example,
2350 B.c. is a determination for a specimen from Los
Millares in Spain. After calibration this date would be
2900 B.C.

All European C-14 dates from antiquity, Renfrew
asserts, can be calibrated with this curve based on a
pince tree which grows in the White Mountains of
California. “This revelation has destroyed the intricate
svstem of interlocking chronologies that provided the
foundation for a major edifice of archaeological scholar-
ship: the theory of cultural diffusion.”!t \Ne will see,
however, that Renfrew’s hvpothesn his attack on Euro-
pean prehistory, and disbelief in cultural diffusion are
all based on a fallacious understanding of radiocarbon
dating, and premature conclusions regarding the Suess
calibration curve. The curve cannot be used for Euro-
pean material,

One ramification of Renfrew’s theory is that copper
metallurgy in Europe began an entire millennium be-

onlv in one area. The Dbasis for this assumption is
Long’s interpretation of the early chapters of Genesis
which provide him with definitive information on “the
origins and early progress of man’s sojourn on this
planet.”

With these presuppositions in mind, Long is
anxious to contest Gorman’s claim that cvidence from
the Spirit Cave in Thailand also reveals the domestica-
tion of plants there c. 7000 B.c. Ile further seeks to
prove that the Arakan of Bunma were driven out of
India into coastal Burma and that the Miao-Yaou came
into Laos and Thailand to a few vears before 2205
B.C., which Long would date to a few decades after
the dispersion of the Tower of Babel.

But neither Gorman or Solheim make anv claim
that Neolithic techniques were diffused from Thailand
throughout the world; they simply claim that the
Neolithic revolution occurre(l very earlv in Thailand
and then influenced dev: elopments in China. After all,
the plants which were domesticated in Thailand were
peas, beans, cucumbers and Chinese water chestnuts!
The plants which were domesticated in the Near East
were primarilv wheat and barley.
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Long does not deal with the issue of the develop-
ment of agriculture in Mesoamerica, where the plants
which were domesticated were pumpkins, peppers, and
beans.!S It iy true that the domestication of plants
in Mexico occurred at a relatively later date and
plaved a verv minor role for a long time. Bv 5000 B.c.
onlv 10% of the diet came from domestlmted plants.17
Nouetheless the Neolithic revolution in America seems
to have developed quite independentlv of Old World
influence. Given the fact that men in many areas had
been gathering domesticable plants and hunting do-
mesticable animals for millennia, it should not be
surprising at all to discover that the domestication
of plants and animals was developed independently in
several regions.

The author’s attempts to demonstrate that various
peoples migrated to Southeast Asia at a relatively late
date after the dispersal of mankind dated by him to the
cud of the 3rd millennium B.c., are misguided. When
Long lauds Herman Hoel's Compendium of World
History, published by Ambassador College Press,!'®

s “the most outstanding world prehistorv outline,” we
are not inspired with confidence in his historiographical
competence.

JOURNAL OF THE AMERICAN SCIENTIFIC AFFILIATION



RADIOCARBON CHRONOLOGY

fore Aegean prototvpes. Neolithic Vinca culture found
in the Balkans, when calibrated relates a date of
4000 B.c. Of course, the radiocarbon figures for the
Vinca culture without calibration substantiate the ac-
cepted  explanation for cultural  diffusion from the
ancient eastern Mediterranean civilizations to Europe.
With the bristlecone pine calibration applied to Euro-
pean antiguity, however, the Neolithic metallurgy of
the Vinca culture is oldcr than the metal te(hno]oov of
the ancient eastern kingdoms.

Scholars have descnbed the influence of Mycenaean
or Aegean design and artistic motifs on the construc-
tion of Stonehenge. With calibration, however, the con-
struction of Stonehenge is pushed back to inake it
appear to be older than 1500 B.c. This would mean
that Stonehenge is no longer contemporary with the
Mvceenaean perlod but ealhel than Aegean prototvpes.
Thus, cultural diffusion from \I'vcenae Argos, Pylos,
et (l[.) to the Salishury Plain in England is, according
to Renfrew, no longer tenable. Similarly, cultural dif-
fusion which brought corbelled tombs to Brittanyv from
Spain and France is denied. For manv vears it has
been believed that the corbelled tomb reached Brit-
tanv from Spain and France after 2500 B.c. By using
the artificiallv  inflatcd  Suess calibration curve for
chronology, tombs in Brittany date earlier than 3000
B.C.

Calibration

Renfrew’s theory and conclusions are built upon
the assumption, or “revclation” as he calls it, that
the Suess calibration curve for C-14 dates applies to
European prehistoric radiocarbon data. To understand
this theorv based on sand, we must rehearse the de-
velopment of the techniques during recent years. One
of the foundational points of radiocarbon dating, as
developed by Libby, was that the concentration of
available radioactive carbon 14 in the atmosphere is
constant in time for all locations on the earth. Then,
in 1958, de Vries found that there were variations in
the concentration of C-14 with relation to time.'7
This fact was discovered when de Vries radiocarbon

dated tree-rings of established age from some eigh-
teenth century a.p. forest timbers. Tree-rings were
counted, and assigned their calendar age. When an-
alvzed for C-14 content, however, the C 14 age was
different from the true age or La]encnr age of the
tree-rings. Investigation contmued under Willis, Tauber,
and Munnich on  Califomia Sequoia gigantea with
similar results. In 1966, Stuiver, and Suess stated that
the lavge variations in the production of C-14 by
cosmic rays was due to modulation of the galactic
cosmic rav flux.’® This established that the mtensny
of cosmic radiation in time changed—another Dblow
to a basic premise of the tec]mique.

During the 1960’s radiocarbon chronologists could
not understand the reason for the 500 and 600 year
discrepancies between their C-14 dates, and the so-
called “astronomicallv established” chronology of the
ancient Egvptian Old Kingdom. In 1970, Prof. Libby
stated: “The long experience with radiocarbon dating
has taught me on absolute dates it can be in-
correct bv as much as 600 or 700 vears at the peak
of the deviation some 7000 years ago.”*® Geophysicists
came to recognize the situation. There were variations
in the amount of C-14 in the atmosphere in time.
Cosmic radjation changed in time and therefore
modified the production of C-14 in the atmosphere.
Ancient Egvptian samples dated by C-14 disagreed
with Egvptian history because of these new factors—
or so it was postulated.

Magnetic Field

Why did the quantity of radicactive carbon 14
oscillate in time? Prof. Libby auswers: “The specula-
tion at the moment is that the main deviation is due
to a weakening of the Earth’s magnetic field. . . "2
As the earth’s magnctic dipole moment shifts, so does
the amount of cosmic ravs allowed to enter the at-
mosphere to produce C-14. Thus, the static composi-
tion of the atmosphere, the constant intensity of cosmic
ravs, and the stabilitv of the earth’s magnetic field—
all initial assumptions of carbon 14 dating—are all

It should hardlv be necessarv to point out that
Long’s demonstration that various 'groups migrated into
Southeast Asia from China and elsewhere does not
disprove the existence of earlier indigenous popula-
tions.

The Diffusion of Metallurgy

As in the case of the development of agriculture,
Long wishes to trace all examples of early metallmgv
to a single pomt of origin. He therefore takes issue
with Renfrew’s new thes13 in regard to the develop-
ment of metallurgy in Europe.

We again discover that what Renfrew proposes
and what Long suspects are quite distinct “animals.”
The former believes v multiple origing, and the latter
is committed to diffusion from a single origin as an
explanation for parallel phenomena. When Rentrew
now asserts the priority of megalithic structures in
westemm Europe and metallurgy in the Balkans he is
denying the older theories of dlffusmn from the Near
East in the first case and from the Aegean in the
second case. As he makes quite clear, he is not claim-
ing that Europe provided the prototypes for develop-
ments in the Near East:

MARCH 1975

Nor is there anv case for turning the tables on the old
diffusionists by suggesting that the early monuments
and innovations in Europe inspired the pyramids of
Egvpt or other achievements in the Near East. That
would merely be to reverse the arrows on the dif-
fusionist map, and to miss the real lesson of the new
dating.}9

In actuality, the only point which Renfrew makes
in regard to mctal]mgv is that it is now attested in
the Balkans at an earlier date than in the Aegean area;
Balkan metallurgy therefore cannot be derived from
Grecce as formerly maintained. Renfrew does not ex-
clude the possibility of an ultimate derivation from
the Near East: The possibilitv remains, however, that

Long’s desire to defend the scriptural
account against scientific interpreta-
tions which threaten to impugn the
Bible is understandable, and from a
Christian point of view commendable.
But his tactics in achieving this end are
short-sighted and self-defeating.
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now known to be wrong.

Prof. Bucha of Czechoslovakia, one of the foremost
experts on magnetism, has commented that: “. . . The
earth’s magnetic field has shown significant changes not
only during the last centuries . . . but also in the pre-
historical and geological past including reversals of
geomagnetic polarity.”?! Fluctuations in C-14 produc-
tion rate correlate iuversely with changes in the
earth’s magnetic moment. Decrease in the magnetic
moment means an increase of cosmic ray flux and
therefore an increase in production of C-14. Bucha
made the following important observation:

Archaeomagnetic investigations based on the measure-
ment of remanent magnetization in baked archaeological
objects and rocks show considerable changes in the
Earth’s magnetic field in the historical past. The curve
characterizing the Earth’s intensity during the past
8500 vears has its maximum around 400 to 100 =.c.
when the field reaches 1.6 times its present in-
tensity.22

Knowing these facts meant major adjustments in under-
standing the value of the carbon 14 method of dating.

Bristlecone Pine

A means had to be found by which the geophysi-
cist could know the relative amount of C-14 in the
atmosphele for anv given vear in historical time. That
is, they had to find the 1elat10nsh1p5 between true or
calendar age, and C-14 age for the past. Dated tree-
rings had led to the first discovery of variation in
carbon 14 in the atmosphere. A tree growing in an-
tiquity with an age several thousand years old would
enable researchers to ascertain the needed relation-
ships. Thus, tree-rings provided the answer again. The
radiocarbon dating of dendrochronologically dated tree-
rings of bristlecone pine (Pinus aristata), from the
White Mountains of California, produced a curve
which demonstrated the relationships between true/

calendar age, and C-14 age. C. W. Ferguson, of the
Arizona Tree-Ring Research Laboratory, selected and
counted the rings. Hans Suess, radiocarbon chronolo-
gist at the Universitv of California, La Jolla, dated the
rings. The work at La Jolla resulted in a Suess calibra-
tion curve for radiocarbon data. Thus, Renfrew felt
that, “Remote as it may seem from European archae-
ologv, it was the venerable pine trees in the White
Mountains of California that brought about the revo-
lution of Old World prehistory.”?3 The vital question
remains as to whether a calibration based on a pine
from high in the Sierras ob the New World has any
bearing on dates for the Old World with the vast
differences in altitude, topography, and climate.

Problems

First, there are unanswered questions regarding
dendrochronology itself. This is quite important be-
cause without dendrochronologv there is no calibra-
tion. Living and dead tree-rings were dated to create
the calibration curve. When more than 100 rings exist per
inch in Pinus aristata, it is difficult to perceive how very
much aceuracy is obtainable piecing old and young
rings together for a consecutive chronology of great
dLlI'dl'lOn By some magical process, known only to a
few, dendrochronoloamts claim to be able to join tree-
rings from different trees for a stage by stage chron-
ologv of growth in time. It is this author’s opinion that
this science has not been sufficiently tested to be
absolutely certain that this is possible. Other species
should be analyzed, but the problem is that no trees
have been found of the order needed.

Secondly, Lal and Suess have suggested the pos-
sibility that at high altitudes bristlecone pine has in situ
production of radiocarbon.?* Yet, this factor is not
present in all parts of Europe in the exact same pro-
portions as that found in Pinus aristata. Dr. Berger,
member of the Departments of History, Anthropology.

the art of metal-working was learned from the Near
East, where it was known even earlier than in the
Balkans.”?® In an earlier article Renfrew acknowledged
the prioritv of metallurgy in Anatolia and \Iesopo—
tamia, and derived Aegean metallurgy from these
areas to the east.2!

False Options

It is apparent that Long believes that the early
chapters of Genesis provide us with a universal history
which explains the ultimate origins of agriculture and
of metallurgy. Although he does not Dbelieve that
“exact geographical coordinates” are given for Eden,??
Mesopotamia is the center from which these arts
were diffused throughout the world after the disper-
sion following the Tower of Babel incident.?® His
assertion that Noah, Shem, and Nimrod are attested
in historical accounts is unfortunately incorrect; his
equation of Shem with a Tuitsch of a 16th-century
A.p. document js simply fantastic.

The author concludes: “The Bible and history
stand in agreement.” His desire to defend the scviptural
account against scientific interpretations which threaten
to impugn the Bible is understandable, and from a
Christian point of view commendable. But his tactics
in achieving this end are short-sighted and self-defeat-
ing,
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When there is an apparent discrepancy between
the Bible and scientific discoveries, it is possible to: 1)
reject the Bible, as many non-Christian scientists have
done; 2) restructure science, as Whitcomb and Morris
have done with regard to the geological data and
the Deluge. Long has chosen to impugn the integ-
ritv of scholars using radio-carbon dates and dendro-
chronology.

A third possibility, which does not seem to present
itself to the author, is to acknowledge that our under-
standing of the Bible may need to be informed by
scientific discoveries. Christians once thought that the
Bible taught that the earth was the center of the
universe. They feared that a heliocentric universe
would undermine confidence in Gods Word. This fear
has proven to be unfounded.

The demonstration that agriculture and metallurgy
may have been independently discovered in areas
outside the Near East does not threaten the accuracy
of the Bible, properly understood. The Old Testament is
rooted in the Near East; it does not profess to be a
universal history; it does not tell us everything that
happened in Asia, Africa, and the Americas.

God and His Word are infallible. The human in-
terpreters of the Bible are not.

REFERENCES
IE.g., Time (Feb. 9, 1970), p. 66; (Nov. 29, 1971), p. 64.

JOURNAL OF THE AMERICAN SCIENTIFIC AFFILIATION



RADIOCARBON CHRONOLOGY

and the Institute of Geophysics and Planetary Physics
at UCLA, has noted the danger of internal sapwood
contamination which would affect dating. Therefore,
what proof is there that Dristlecone pine calibration
can be applied to Europe? The answer is, none what-
soever.

A real problem indeed arose when tree-rings from
the southern hemisphere were C-14 dated, and com-
pared with bristlecone pine results, The same calendar
vear tree-rings gave different C-14 ages. A local
geographical factor entered the equation. It seemed
from the facts that there were differences in the
amount of C-14 in the atmosphere depending on lo-
cation on the earth. Not only did the calendar and
C-14 ages differ for a particular year, but the C-14
dates from the two tvpes of trees from the two
hemispheres did not agree for the same calendar year.
“Unfortunately”, according to Shawcross, “the New
Zealand run reported by Jansen shows serious di-
vergence not only from the calendar scale but also
from the results obtained by the northern hemi-
sphere laboratories.” Pinus aristata and Agathis
australis (kauri of New Zealand) did not agree as to
the amount of C-14 in the atmosphere for a specific
year. An ancient European tree will have to be found,
if that is even possible, to have a calibration curve
valid for European samples. No tree has been found,
and consequently there is no calibration curve for
Europe.

There are factors affecting C-14 dating and cali-
bration which have not been adequately researched.
Problems still exist which defy premature calibration
of dates. Jansen, for example, was of the opinion
that changes in the movement of the vertical oceanic
currents could lead to C-14/C-12 changes which could
affect the amount of C-14 in local areas.?® In another
case, A. C. Smith has pointed out that more study
must be made on low-altitude trees before the effects

of altitude on C-14 concentration can be known.??
Quite recently, Baxter and Walton, have shown the
variability in atmospheric mixing—this too would affect
dating geographically. During a period of solar maxi-
mum it was demonstrated that the rate of injection
of stratospheric carbon 14 into the troposphere in-
creased.?®

Another calibration curve with its own values,
could be drawn for a tree other than the bristlecone
pine. Renfrew has chosen Pinug aristata because it is
the only tree known to have been growing in ancient
times. Renfrew’s mistake was assuming that this curve
applied to conditions all over Europe. Or, as Prof,
Mackie stated: “Until we have a final and unequivocal
explanation of exactly what is going on in the at-
mosphere and the biosphere between say 6000 and
1000 B.c., a complete and comprehensive alteration of
the whole prehistoric chronological framework seems
premature.”?® Geophysics has not progressed suf-
ficiently with radiocarbon dating to arbitrarily change
historv. The basic facts remain unchanged—civilization
began in the ancient Near East, not in Europe or
Thailand. Cultural diffusion proceeded from the an-
cients to other parts of the world.

The Bible and History

Much knowledge has been buried, and forgotten by
“enlightened”, and super-critical, modern scholarship.
In the Middle Ages and early centuries of the modern
era, however, learned men did recognize the history of
antiquity in the context of the Bible. Biblical figures
such as Noah, Shem, and Nimrod were personalities
found in historical accounts. Johannes Turmair, in his
Bayerische Chronik {written in 1526), tells of Tuitsch
who led many peoples into primeval Europe a few
decades after the Flood. Tuitsch identified as Shem,
the son of Noah, settled Grossgermania from the Rhine
to the Don. The history of post-Flood Europe under
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16Gordon R. Willey, “Mesoamerica,” in Robert Braidwood and
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17Richard MacNeish, “The Origins of New World Civiliza-
tions,” Scientific American, CCXI (Nov., 1964), 29-37.

180n Herbert W. Armstrong and Ambassador College, see
Joseph M. Hopkins, Christianity Today (Dec. 17, 1971),
pp. 6-9.

19Renfrew, p. 72.

20{bid., p. 70. There are clear links between the Balkans and
Mesopotamia. The most startling evidences are the Tar-
taria clay tablets, associated with the early Vinca cul-
ture, discovered in the Transylvanian region of Romania.
Cf. M. S. F. Hood, “The Tartaria Tablets,” Scientific
American, CCXVIII (May, 1968), 30-37.

21Colin Renfrew, “Cycladic Metallurgy and the Aegean Early
Bronze Age,” American Journal of Archaeology, LXXI
(1967), 1-20.

22Two of the four rivers associated with Eden, the Tigris and
the Euphrates, are clearly in Mesopotamia. As Speiser
points out, the Gibon river which encircles the land of
Cush is to Dbe associated with the area of the Kushu/
Kashu or Kassites to the east of Mesopotamia and not
with Cush, south of Egypt. E. A. Speiser, Genesis (Garden
City, N. Y., 1964), p. 20.

23For a striking Sumerian parallel to the biblical passage,
see S. N. Kramer, “The ‘Babel of Tongues’: A Sumerian
Version,” Journal of the American Oriental Society,
LXXXVIII (1968), 108-11.
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Tuitsch and his successors is in full accordance with
the Bible and cultural diffusion.

Conclusions

Theories proposing views contrary to the Word of
God can alwavs be examined and found to be false
and without support in fact. Mesopotamia, according
to Scripture and historv, was where agriculture, do-
mestication, and  pottevv-making began. Al mankind,
Europeans and Southeast Asians, migrated from this
central location, and took with them the gifts of
civilization. The origing of humanity are firmly rooted
in the ancient Near East. Cultural diffusion began when
eight members of a single family left the Ark. Radio-
carbon dates altered by calibration mav be valid for
the data gathered from a specific locale; however, one
calibration does not apply to the whole carth. Misinter-
pretation of C-14 information docs not nullify Bible
truths. Rather the history and traditions of the peoples
of the earth confirm the Bible. The Bible and history
stand in agreement.
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The unbridled lust for simple “cither/ors™ needs to be resisted just as strongly
as any sneaking desire to “have it both ways;” for it can be fruitful of just as
serious distortions of truth. “Either God or chance.” “cither the work of the Holy
Spirit or the working of psychological machinery:” “either divine creation or
biological evolution”: all these have a brave sound of “no compromise” about
them: but in nine cases out of ten they represent a pathetic sell-out of truth to

the nothing-buttery of the opposition.

I think that Christians ought to insist that therc is no need for the idea of “God’
in the field of ordinary scientific explanation. If Laplace cver actually made the
often-quoted remark, “I have no nced of that hypothesis” (when asked why he
had not brought “God” into his equations) I think he was right.

Donald M. MacKay

The Clockwork Image,
InterVarsity Press, 1974, p. 92, 97
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In recent years, there have been major advances in our knowledge of the
structure of protein molecules. This has been especially true in regard to the
hemoglobin molecule. Not only is the entire amino acid sequence known, but the
position of each amino acid in the three-dimensional structure is also known. This
has permitted major advances in our understanding of the relationship of struc-
ture to function. The study of the properties of approximately one hundred and
fifty mutant hemoglobins have shown these properties are modified by single
amino acid substitutions. A single amino acid change, will in a high percentage of
cases, cause diminished function in the hemoglobin molecule. In Part 11, the
relation of the above studies to theories for the biogencsis of life will be con-

sidered.

Studies of human blood samples during the past
twenty years have led to the discovery of about one
hundred and fifty different mutant hemoglobins. Bio-
chemical techniques have permitted the determination
of the specific modification occurring in these abnorimal
hemoglobin molecules. In nearly all of these, a single
amino acid substitution has been demonstrated. In six,
however, deletions of from one to five amino acids
have been shown, and in six other cases there has been
a translocation of chain segments with the resultant
formation of a new chain made up of segments of two
different chains. In two others, chain elongation has
occurred. Many of these abnormal hemoglobins have
been found as a consequence of detailed studies of in-
dividuals with abnormal hemoglobin or red cell func-
tion. Others have been detected in routine screening
procedures, with the detection based upon an altered
mobility of the hemoglobin in an electric field. Electro-
phoretic techniques would detect abnormal hemoglo-
bius having a charge modification due to substitution
of a neutral amino acide for a charged amino acid or

Purt 11 of this paper will be published in the June 1975 issue.
MARCH 1975

vice versa. Electrophoresis would not, in most cases,
detect neutral substitutions. Let us consider from the
standpoint of structure-function relationships, some of
the properties of the normal hemoglobin molecule and
properties of the different tvpes of mutant hemoglo-
bins that are found in man. The three-dimensional
structure of hemoglobin has been determined primarily
by Perutz and coworkers using X-ray crystallography.
For a more detailed description, the reader is referred
to articles by Perutz and coworkers =3,

Properties of Hemoglobin

The hemoglobin molecule is a tetramer, ie., it is
made up of four polvpeptide chains or subunits. For
hemoglobin A (normal adult hemoglobin), there are
two alpha chains and two beta chains (ashb2). For
hemoglobin F, the primary hemoglobin during fetal life,
there are two alpha and two gamma chains (a:g2).
For a short time during embryonic life, there are two
other hemoglobins containing epsilon and zeta chainse.
There is also found in all normal individuals, very small
amounts of another hemoglobin, designated Az, contain-
ing two alpha and two delta polypeptide chains (axd2).

It should be noted that an abnormality in the alpha
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chain would be evident as abnormal hemoglobins of
A, F and A, while an abnormality in the beta chain
would be evident only as an abnormal hemoglobin A.
From the standpoint of function, hemoglobin A is of
primarv quantitative significance, and alterations in
the alpha and beta chains would be most apt to have
significant clinical consequences, However, alterations
in the gamma chain might also have clinjcal conse-
quences for the newborn infant, since hemoglobin F
is of major significance during fetal life and in the first
few months after birth.

Since one structural gene contains the genetic in-
formation for the amino acid sequence in one polypep-
tide chain, a normal individual has structural genes for
the alpha, beta, gamma, and delta polvpeptide chainsc,
Mutations may ocur in anyv one of these genes. An
individual who is heterozygous for the genetic defect
would have both the mutant gene and the normal gene,
while a homozvgous individual (one who inherits the
defect from both parents) would have only the mutant
gene for that particular polypeptide chain. Similarly, a
heterozvgous individual would have both the abnormal
hemoglobin and the normal hemoglobin, while a hom-
ozvgous individual would have only the abnormal
hemoglobin. It should be emphasized that scientific
studies are carried out on the abnormal hemoglobin,
which is produced as a consequence of the abnormat
gene, rather than on the abnormal (or mutant) gene
itself. The latter cannot be isolated for study, and
inferences as to the nature of the gene alteration are
made from the study of the altered protein molecule
and from our knowledge of the genetic code.

The amino acid sequence of the polvpeptide chains
of hemoglobin is apparently responsible for the folding
and coiling of these chains to form the stable hemo-
globin molecule. Each chain tends to form helical
segments interspersed with non-helical segments. The
eight helical segments (assigned letters of A to H) are
held into the helical form by hvdrogen bonding in-
volving CO and NH groups of the backbone of the
polvpeptide chain (Fig. 1). The R-groups of the com-
ponent amino acids are oriented outward from the
helix. The designations AB, BC, etc., are used to
indicate corners of non-helical regions and NA and HC
are used to designate non-helical regions at the amino
terminal and carboxy terminal ends of the chain, re-
spectivelv. The amino acid proline, is always located
either in non-helical regions of the chain or near the
terminus of a helical region. The three-dimensional
structure of hemoglobin is also dependent upon the
binding of the four polypeptide subunits together in a
very precisc manner. The unlike subunits (e.g., alpha
and beta chains for Hb A) are held together bv pre-
dominantly non-polar interactions between the R-groups
of the amino acids. There are a number of points
throughout the molecule where these interactions oc-
cur. At the a;b contact, R-gronps from 16 amino acids
of the alpha chain are in contact with 18 amino acids
of the beta chain. At the aib2 contact, 10 amino acids
of the alpha chain contact 9 amino acids of the beta
chain. The like subunits (e.g., alpha and alpha, or beta
and beta for Hb A) are not held as firmly and are held
together predominantly by polar bonds (e.g., attraction
of a positivelv charged group for a negativelv charged
group). 1t should be emphasized that the tetrameric
molecule is a verv tightlv packed structure with verv
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little room for water or ions within the molecule. There
does appear, however, to be a channel between like
subunits in the center of the hemoglobin molecule.
Water and ions appear to move freely into this channel.
Most of the charged groups of the molecule are on the
external surface, while the internal portion of each of
the polvpeptide subunits contains predominantly non-
polar amino acids and is very hydrophobic in nature. As
we shall see, alterations in the amino acid sequelce
of the polvpeptide chains which may modify this three-
dimensional structure of hemoglobin, will often result
i a less functional hemoglobin molecule.

The function of the hemoglobin molecule is to bind
oxyvgen reversibly. Oxvgen is bound to hemoglobin in
capillaries of the lungs where the partial pressure of
oxvgen is high. The oxygen is then released in tissue
capillaries where the oxvgen pressure is low. An iron-
porphyrin compound, heme, is the particular group on
the hemoglobin molecule that binds oxvgen. There is
one heme group per subunit, or four hemes per hem-
oglobin molecule. In order for the heme to have this
oxvgen-binding property, the planar heme group must
fit very tightly into a pocket in each of the subunits of
the globin molecule. A hvdrophobic region surrounding
the heme is an absolute requirement for proper oxygen-
binding by the heme. Also, the heme must be linked to
an imidazole group of the amino acid, histidine (posi-
tions 87 of the alpha chain and 92 of the beta chain).
In addition, oxvgen-binding is dependent upon a
second histidine (positions 58 and 63 of the alpha and
beta chains, respectively). The porphyrin ring of heme
has eight side chains (4 methyl, 2 vinvl, 2 propionic
acid) on the pvrrole rings. These side chains and the

Fig. 1. Diagrammatic sketch of the beta chain of hemoglobin
showing the three-dimensional structure. Helical portions are
indicated by the letters A through H. There are ca. 3.6 amino
acids per turn of the helix. Note that the heme group lies in a
pocket between the E and F helices with portions of the B, C,
and H belices lying beneath the heme. Numbering begins at
the N-terminal end (NA). Modified from Perutz3.
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atoms of the tetrapvrrole ring are associated with R-
groups of 20 different amino ’1c1ds predominantly by
hvdrophobic contacts. Alterations in the protein mole-
cule that modify the nature of amino acids that are
in close pro\nmt\f to the heme group will nearly alwavs
produce a hemoglohin molecule with diminished func-
tion as an oxvgen carrier. For the beta chain, the heme
pocket region includes many amino acid 1e§1dues be-
tween posltu)ns 63 and 106. 1t also includes short
segments elsewhere in the polvpeptide chain (i.e., resi-
dues 31, 38, 41-44, 137 and 141).

It is important to note that the iron of the heme
groups of hemoglobin must be in the ferrous state for
the hemoglobin to function as an oxvgen carrier. In
heme- protem enzvmes (c.g., cvtodn()me c) the cataly-
tic function of the cnzvme as an electron carrier is
dependent upon the heme iron undergoing a repeated
cyele of oxidation to the ferric state follo\ved by re-
duction to the ferrous state. The nature of the attach-
ment of the heme to the protein and the nature of the
amino acid environment around the heme are respon-
sible for the varied function of the heme group when
it is bound to a protein. In hemoglobin, the hvdropho-
bic environment and the attachment of the iron to
histidine produce a protein with properties of oxvgen-
binding. When the environment is modified, the iron in
the heme group becomes very susceptible to oxidation
from the ferrous to the ferric state. In addition, modi-
fications in the heme pocket region mav cause the
loss of the heme group from the protein. This permits
entry of water and ions into this region and may cause
instabilitv of the entire protein molecule.

In order for the hemoglobin molecule to have maxi-
mal function as an oxvgen carrier, it is essential that a
plot of the oxygen tension in the solution (pQO:) against
the per cent saturation of hemoglobin provide a sig-
moidal shaped curve. Studies have shown that the
oxygen dissociation curve of hemoglobin is dependent
upon: a) a tetrameric molecule (mvoglobin, a mon-
omer, gives a hvperbolic curve), and b) binding of

Major advances in our knowledge of
the structure of protein molecules has
permitted major advances in our under-
standing of the relationship of structure
to function.

certain organic phosphate compounds to the hemo-
globin, In man and manv other mammals, the organic
ph()sphatc is predommantlv 2, 3d1phosphoglvcerate
in birds it is inositol he\’lphosplmte The significance
of the sigmoid-shaped curve is that hemoglobm under
phvslo]oﬂlc conditions, is a verv efficient oxvgen car-
vier. In the absence ()f 2, 3- dlphosphoﬂlvcerate hem-
oglobin will pick up oxvgen in the lung caplllarles but
it \\111 not release adequate amounts of oxvgen in tissue
capillaries. The 2, 3-diphosphoglvcerate appears to
bind to positively charged sites between the two beta
chains of the hemoglobin A molecule.

In summary, hemoglobin is a verv unique protein
with its properties especiallv dependent upon: (1) the
nature of amino acids at contact points between poly-
peptide chains, (2) the hvdrophobic nature of amino
acids within the interior of each of the polvpeptide
subunits and (3), the nature of the amino acids in the
heme-pocket. Let us consider at this point, specific
hemoglobin mutants® and the effect of the mutation
on a) the propertics of hemoglobin, and ) the physi-
ologic function of the ervthrocvte as an oxvgen carrier,

Hemoglobin Mutants Where the Properties of
Heme as an Oxygen Carrier have been Modified
Mutants of this type arc listed in Table I. In the
Hb M mutants, the iron of the hemoglobin is very
readily oxidized to the ferric state (methemoglobin),
and this imparts a brownish color to the blood. In most
hemoglobin M mutants, either the proximal histidine

Table 1. Hemoglobin beta chain mutants where the properties of heme huave been
modified.
Residuc Replacement Location in
Mutant No. Position From To molecule
Mutants with
methemoglobinemia
M Saskatoon 63 E7T his tyr heme contact
M Milwaukee 67 Ell val — glu heme contact
M Hvde Park 92 F8 his — tyr heme contact
Mutants with high
oxygen affinity
Olympia 20 B2 val — met external
Malmo 97 FG4 his — gln ajby contact
Yakima 99 Gl asp — his a;by contact
Kempsey 99 Gl asp —  asn ajby contact
Ypsi 99 Gl asp —  tvr a)b, contact
Brigham 100 G2 pro — lcu aiby contact
Ranier 145 HC2 tyr — cvs ayby  contact
Bethesda 145 HC2 tyr — This ah, contact
Hiroshima 146 HC3 his — asp a,b, contact
Mutants with low
oxyzen  affinity®
Kansas 102 G4 asn — thr a1 bs  contact
Yoshizuka 108 Glo asn. —» asp a)b; contact
°Some  unstable hemoglobing  ( Hammersmith, Louisville, Bristol, Seattle, and Peter-
borough) also have a low oxygen affinity.
The mutants  with mecthemoglobinemia exhibit  c¢vanosis  clinically.,  Those  with  high
oxvgen affinity have polvevthemia. The HbD Kansas mutant exhibits evanosis. There are

also a number of alpha chain mutants where the properties of heme have been modified4,

Reference not listed in ref. 4; Hb Brigham».
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(positions 92 and 87 of beta and alpha chains, respec-
tivelv) or the distal histidine (positions 63 and 58 of
the beta and alpha chains, respectively) is involved.
In many cases, histidine is replaced by tyrosine. In Hb
Milwaukee, however, replacement of valine by glu-
tamic acid at position 67 in the beta chain permits the
bonding of the carboxvl group of glutamic acid to the
heme-iron. Methemoglobinemia is also a consequence
of this mutation. In all of these Hb M mutants, the
function of the hemoglobin as an oxvgen carrier is
totally lost for the particular subunit of the hemoglo-
bin molecule that is involved. The hemoglobin of a
beta chain mutant would have two normal alpha chains
and two abnormal beta chains. Hence, the functional
ability of the tetrameric molecule would be 50% or less
of normal. Since these mutants are very rare, the
heterozvgous state is almost alwavs the only condition
that is encountered. Consequently, the abnormal hem-
oglobin is always accompanied by normal hemoglobin
A. Hence the overall functional impairment (i.e., loss
of ability to transport oxvgen) to the individual may
be of the order of 15 to 35%. With most mutants causing
this degree of functional impairment, the individual
will compensate by an increased production of red
cells, so that there is a slightly elevated hematocrit
(percent of packed red cells in the blood), and a
slightly more viscous blood. Clinically this is described
as polyevthemia. The presence in the blood of hemo-
globin with iron in the ferric state (methemoglobin)
imparts an unusual coloration to the skin that the
clinician refers to as cyanosis. 1t should be noted that
cyanosis may also be due to deoxvhemoglobin in the
blood. Consequently, hemoglobin mutants with de-
creased oxygen affinity (e.g., Hb Kansas) may also
have cvanosis.e In Hb Kansas, the amino acid modifi-
cation (threonine for asparagine in position 102 of
the beta chain) in the hemne pocket region also involves
a contact point between alpha and beta chains. This
mutant hemoglobin, as a consequence, has a number
of abnormal properties. It has decreased oxygen af-
finity, the chains tend to dissociate into dimers and
the hemoglobin is unstable. Clinically, the subject has
cvanosis due to the increased level of deoxyhemoglobin
in the erythrocytes.

There are various mutants listed in Table I in which
hemoglobin has an increased oxygen affinitv as a
consequence of an amino acid modification in a region
spatiallv near the heme group. In each of these cases,
the R-group of the amino acid is involved in a contact
between unlike subunits (aib2 contact) of the poly-
peptide chains. Although there would be adequate
oxvgen in the blood under these circumstances, the
high oxvgen affinity of the hemoglobin tends to pro-
duce an oxygen deficit in the tissues. The physiologic
response to thlb tvpe of mutation is increased red
cell production and nild polveythemia (ie., an in-
creased number of red cells). It is of mterest to note
that the beta chain mutant, Hb Ranier, with an amino
acid modification at position 145 also is characterized
by an increased oxygen affinity and polycvthemia. The
tyrosine in position 145 in the beta chain, although
far removed from the heme-binding site in terms of
amino acid sequence, lies relatively close to the heme
pocket as a consequence of chain folding. The tyrosine
fits into a small pocket between the F and H helices
in the deoxvgenated hemoglobin molecule; on oxvgena-
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In Part II (June), the relation of
these studies to theories for the bio-
genesis of life will be considered.

tion, the tyrosine is forced out of this pocket. This snap-
ping of the tvrosine into and out of a pocket near
the heme as oxvgen is released or taken up, appears
to be essential for proper hemoglobin function.

Hemoglobin Mutants Causing Instability of the
Hemoglobin Molecule

During the past eight vears, a new group of
hemoglobin mutants have been discovered (Table 1I).
In these, the mutation has caused instability of the
molecule so that it tends to precipitate both in vivo
and in vitro. In the intact circulating ervthrocyte the
precipitating hemoglobin tends to bind to the interior
of the red cell membrane. These inclusion bodies (or
Heinz bodies) are readily evident to the hematologist
by utilizing appropriate staining techniques. Individ-
uals with this type of hemoglobin mutant have, in
most cases, chronic hemolytic anemia. The severity
of the hemolytic disease is variable. With some mutants
of this type, e.g., Hb Sogn, the hemoglobin instability
causes no evident clinical abnormality. In others, e.g.,
Hbh Hammersmith and Hb Sabine, the hemolytic
anemia is severe. The subject with Hb Sabine!? 13 for
example, has an erythrocyte half life (by the chrom-
ium labeling technique) of only 4.5 days compared
to a normal value of 28 days. In the case of the un-
stable hemoglobins, the functional impairment is not
simply a matter of a partial deficit in the capacity to
transport oxygen. In these subjects, the precipitating
hemoglobin damages the cellular metabolism (possibly
as a consequence of membrane damage) so that the
red cell survival in the circulation is markedly short-
ened. The subjects with unstable hemoglobin mutants
attempt to compensate for the deficit in red cells with
an increased production of new red cells in the bone
marrow. As a consequence, an increased percentage
of immature red cells (reticulocytes) is nearty always a
characteristic of the unstable hemoglobin hemolytic
anemias.

In citro, the unstable hemoglobins are readily
demonstrated. When a solution of hemoglobin from the
subject is warmed to 50°C for 20 minutes to an hour,
the abunormal hemoglobin gradually precipitates and
is readily demonstrated by centrifugation. The normal
hemoglobin A does not precipitate significantly under
these circumstances. The abnormal hemoglobin may
sometimes be demonstrated by electrophoresis  even
though a neutral amino acid substitution may be in-
volved. This is probably a consequence of a change
in charge of the molecule due to a partial loss of
heme. It is important to note that unstable hemo-
globins may be a consequence of amino acid modifica-
tions at many different places in the hemoglobin
molecule (see Table II). Substitutions involving re-
placement of leucine by proline often cause unstable
hemoglobins. Since proline does not fit into a helix
(except as noted earlier), the proline substitutions
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cause a distortion of the molecule often permitting the
entrance of water. When the proline substitution in-
volves the heme pocket region, the oxvgen-binding
ability of the hemoglobin may also be d]tel(.d Amino
acid modifications in regions of the hemoglobin mol-
ecule where the polvpeptldc subunits mtelact are also
apt to cause hemoglobin instability (e.¢., Hb Tacoma).

In manv cascs, subjects with “unstable hemoglobing
have heen shown to have parents and siblings with nor-
mal hemoglobins. This would secm to indicate that the
mutation originated with the mutant subjects. Since
the hemolvtic anemia is rather severe in the heterozv-
gous state in many subjects with unstable hemoglobin
hemolvtic anemia, some of thesc mutations would be
evident in onlv one generation (i.c., the mutant sub-
jects are less hkclv to have offsprnw). With Hb Koln,
where the anemia is not so severe, the genetic defect
has been demonstrated in five umelated Family groups.

Abnormal Hemoglobins Involving Deletions, Chain
Fusion and Chain Elongation

There are six hemoglobin utants where deletions
of one to five amino acids are noted. In five of these,
the amino acid deletions cause a marked loss of function
of the protein molecule. In the sixth mutant (Hb St
Antoine'), the deletion causes only a slightly in-
creased instabilitv. There are at least six abnormal
hemoglobins where a fusion of genes for two different
polvpeptide chains appear to have oceurred. When the
chain length is not modified by the fusion and when
the overall three-dimensional structure of the modified

Table 11, Beta chain mutants with unstable hemoglobin.

Mutant Residue
designation No. Position
Sogn 14 All
Riverdale-Bronx 24 B6
Savannah 24 B6
Saint Louis 28 B10
Genova 28 B10
Tacoma 30 B12
Abraham Lincoln 32 Bl4d
Philly 33 Cl
Hammersmith 42 CD1
Louisville 42 CDl1
( Bucuresti)
Zurich 63 E7
1 Toulouse 66 E10
Svdney 67 Ell
Bristol 67 Ell
Seattle 70 El4
Christ Church 71 El5
Shepherd’s Bush 74 E18
Santa Ana 88 F4
Boras 38 F4
Sabine 91 F7
Saint LEtienne 92 F8
(Istanbul)
Koln 98 FG5
Nottingham 98 FG5
Southampton 106 G8
Khartoum 124 H2
Wien 130 HS8
Olmstead 141 H19

polvpeptide remains the same, the properties of the
hemoglobin would very likelv remain unchanged. In
Hb Lepore, as a result of a delta-beta fusion, positions
1-87 of the fused chain come from the delta chain and
115-146 from the beta chain. Since positions 88-114
are identical in the beta and delta chains, the precise
locus of the fusion is not indicated. Other delta-beta
fusion hemoglobins are known where the fusion is at a
different locus. In two instances (Hb Miyada and Hb P
Congo) a beta-delta fusion has occurred. In these cases,
the initial portion of the fused chain comes from the
beta chain and the latter portion from the delta chain.
Since the delta and beta chains have the same number
of amino acids and the same three-dimensional struc-
ture, gene fusion apparently occurs without significant
modlhcahon of the properties of hemoalobm In Hb
Kenva!®, the fusion apparentlv 1nvolves segments  of
the gamma and beta chains. Although studies on Hb
Kenya ave incomplete, it appears to have relatively
normal function.

There are two abnormal hemoglobins (Hb Tak
and Hb Constant Spring) where one of the polypep-
tide chains is lengthened. This presumably occurs as a
consequence of a mutation or a deletion affecting the
termination codon for that particular gene. Hb Tak
with eight additional amino acid residues at the N-
terminal end of the beta chain appears to have normal
function. Hb Constant Spring has 31 additional resi-
dues at the N-terminal end of the alpha chain. It occurs
only in small amounts, but the available evidence sug-
gests that it is deleterious to erythrocyte function.

Degree of
Replacement Location in hemolytic
From To molecule anemia
leu — arg internal none
gly — arg internal moderate
gly — wval internal severe
leu — gln internal moderate
len — pro internal moderate
arg  —> ser ajb) contact mild
lew — pro near E7 severe
heme contact
tvr  — phe a;b; contact mild
phe — ser heme contact severe
phe — leu heme  contact moderate
his — arg heme contact moderate
Iys — glu heme contact very mild
val — ala hemc contact moderate
val — asp heme contact severe
ala  — asp heme contact mild
phe — ser heme  contact moderate
gly  — asp internal moderate
leu — pro heme contact moderate
leu — arg heme contact moderate
leu — pro hceme  contact severe
his — gln heme contact mild
val — met heme contact moderate
a;by contact
val — gly heme contact severe
ayby contact
leu — pro heme contact severe
pro  — arg a b, contact none
tyvr  — asp internal moderate
leu — arg heme contact severe

Hb Kansas and Hb M Hyde Park (Table 1) also are unstable. The six beta chain mutants with amino acid
deletions are unstable and there are seven unstable alpha chain mutants.
References not listed in ref. 4; HD St. Louis6; Hl> Abraham Lincoln7; HD Seattle8; Hb St. Etienne9; Hb Nottingham19;

Hb SouthamptonlIl,
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Abnormal Hemoglobins with Other Unusual

Properties

The most common hemoglobin mutant is hemo-
globin S (sickle cell-hemoglobin). In this beta chain
mutant, the glutamic acid in position 6 is replaced
by valine. The presence of valine in this position per-
mits intramolecular hvdrophobic bonding of deoxv-
hemoglobm S. The molecules are allgned into 1101d
filaments in such a manner that the ervthrocvtes are
distorted into a sickle shape'®. O\vhemocﬂobm S does
not undergo the molecular 5tacl\1nv Hnt leads to for-
mation of sickle cells; it is only 1fte1 the oxygen is
released that sickling occurs. ‘This sickling of the
ervthrocvtes in Capﬂldne§ causes obstruction of the
small blood vessels. The oxvgen deprivation in the
tissue may then lead to tissue degeneration (necrosis).
It is important to note that in the heterozvgous state
(sickle cell trait), hemoglobin S is onlv sllghtv de-
leterious to the mdmdual It is onlv in homozvgotes
(sickle cell disease), that sickling occurs to an extent
that is markedlv deleterious. Hemoglobin S is an ab-
normal hemoglobin with decreased solubility. There are
other exampies of hemoglobin mutants where the solu-
bilitv of the hemoglobin is also altered. In Hb C,
lysine has replaced glutamic acid at position 6 of the
beta chain. A decreased solubilitv of the oxvhemo-
globin causes a mild hemolvtic anemia in individuals
who are homozvgous for this hemoglobin mutant
Hemoglobin C Harlem appears to be a consequence of
a mutation of the gene for Hb S. It has two amino acid
replacements in the Dbeta chain, valine for glutamic
acid in position 6, and asparagine for aspartic acid
position 73. The properties of I C Harlem are similar
to those of Hb'S and the physiologic consequences in
the hetcm'/,ygous state are the same as those found in
sickle cell trait.

There arc two hemoglobins that tend to undergo
polvmerization during starch gel electrophoresis. In
Hb TaLi (b83 glv — cvs) and HI» Port Alegre (b9
ser — cvy), cvsteine residues have been introduced
a consequence of the mutation. Both of these positions
are external and there is a tendencv for intramolecular
disulfide Dbridge formation to occur with an increase
in the molecular weight of the molecule. As a con-
sequence, its electrophoretic properties are altered. This
polvmerization does not occur under physiologic con-
ditions, so individuals with these mutations have no
clinical abnormalities.

(To be continued)

FOOTNOTES

a The terms “neutral” and “charged” are used in referring to
the nature of the R-group of the amino acid. The a-amino
group and Cy-carboxvl group of amino acids are utilized
for peptide bond formation and are not charged in the
protein molecule, unless theyv are at the end of peptide
chains.

b The ¢psilon and zeta polypeptide chains bave not been
charactericed; consequently, thev will not be considered
further in the discussion to follow,

¢ Reeent studies have provided evidence that there are two
genes for the gamma chain, designated Gg and Ag. The
gamma polypeptide chains produced from these genes
differ by one amino acid (glvecine or alanine) at position
136. The significance of having two genes for the gamma
chain is not clear.

d Henoglobin mutants, including the original literature refer-
ences, have been reviewed recently by Stamatovanno-
poulost. References will be given in the present paper
only for those mutants not listed by him.

eIt should be emphasized that other conditions, e.g., im-
pairment of the circulation, mayv also cause cvanosis.
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Scientific laws do not prescribe what must happen; they describe what has
happened. The earth does not go around the sun because Newton’s (or Ein-
stein’s) law makes it, or tells it to. The carth goes its way, and the scientific
laws are our generalized way of describing how it goes. All that they prescribe

arc our expectations . . .

Donald M. MacKay

The Clockwork Dnage,
InterVarsity Press, 1974, p. 31, 32
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Comments on an Article

“EVANGELICALS AND EVOLUTION”

In the Summer 1974 issue of the Jowrnal of the
Ecangelical Theological Society, \William Lane Craig
(MLAL fn Philosophy of Religion at Trinity Evangelical
Divinity School, Deerfield, 1ineis) discusses an im-
portant topic in “Evangelicals and Evolution: An An-
alvsis of the Debate between the Creation Research
Sdciety and the American Scientific Affiliation.” It is
perhaps the most complete attempt at this comparison
vet to appear in priut. For his source material, Craig
limits himself to papers published in the Creation
Rescarch Society Quarterly and the Journal of the
American Scientific  Affiliation; it might have been
preferable if he had expanded his base to include
books written by prominent members of both the CRS
and the ASA. Craig's generallv accurate overall con-
clusion is that

. these two organizations are healthy counterparts in
the cvolutionary debate. The CRS calls Christians to
examine their Bible more closely, while the ASA pre-
vents a fundamentalist obscurantism by its  persistent
demand for scientific respectability. Any view of evolu-
tion that will demand our attention and respect, they
tell us, must accord with both God’s Word and scientific
fact. (p. 148)

In terms of a sociological study, however, Craig’s
approach has serious drawbacks that scem sufflucnt])
significant to deserve a few words of comment, which
might he of some value to others following in Craig's
footsteps. Interestingly, Craig is well aware of one
drawback.

The task (of the ASA) s wade all the more difficult
by the fact that the ASA does not have a party plattorm
on cvolution as does the CRS and thus cannot speak
decisively as a body to the issue. though a de facto
position, somewhat nebulous, does arvise. (p. 134)

Realization of the drawback, however, does not pre-
vent Craig from going ahcad and dttcmptmv to con-
struct an “ASA palt\' phthnm where none  exists.
The result is unfortunate, for in spite of Craig's caveat,
the reader is swept along to believe by the end of the
article that he has been successful in deseribing the
ASA position on evolution. Almost anv article from the
CRS Quarterly can be used to define the CRS position,
because no article is tolerated in the CRS Quarterly
except those that follow the CRS position; as Craig,
himself, points out, “The CRS will not tolerate anv
compromise on these principles and openly rebukes
the ASA for having capitulated to modern science.”
(p. 132) But uo article in the Journal ASA can he
used to detine a position for the ASA, and only the
most carelul of studies would be adequate to comne
up with even an approximation of an ASA consensus,
The difference is not simply that the ASA does not
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have a “party platform”™ wheveas the CRS does, but
that the CRS is an organization with a single message
» present whereas the ASA is an organization dedi-
cuted to the integritv of scientitic and theological re-
search. The “partv platform”™ of the ASA is that it
is a mistake to have a “party platform” on controversial
issues on which committed Christians disagree. The
failure to appreciate sufficientlv this critical dlffelence
in presuppositional stance between the ASA and the
CRS leads Craig to some questionable judgments as we
discuss below.
Craig’s conclusions are also seriouslyv affected by
a deficient method of sampling. His sources in the
Journal ASA are some 11 papers, all except one of
which predate 1970; 9 communications or letters, all
except one of which predate 1970; 4 book reviews,
from 1964, 1968 and two from 1973; and one “filler”
on the inside cover of the Scptember 1973 issue which
contained a quotation from a book by Herbert Morris
published in 18711 A quick examination of the contents
of the Journal ASA shows that between 1971 and 1973,
2 different authors contributed one or more papers
to the Journal ASA dealing with the subject of cvolu-
tion; not a single one of these papers is cited by Craig.
Even given Craig’s premise, thercfore, that a consensus
of ASA position can he obtained from an analvsis of
publication i the Journal ASA, his choice of source
material is nnlikelv to lead to an adequate consensus.
His failure to appreciate adequately what is in-
dicated on the inside {ront cover of ev erv copy of the
Journal ASA,

The pages of the Journal ASA are open to any contribu-
tion dealing with the interaction between science and
Christian faith in a manner consistent with  scientific
and  theological integrity,

leads Craig to a number of distorted conclusions. When
he savs that, “the ASA, on the other ]mn(l seems quite
betuddled by oall this,” (p. 132) or “again the ASA
cdoes not seem to know just what to do with all this,”
(p. 139) or “but the ASA is in little hotter (ondltl(m
on this issnc,” (p. 148) Craig is judging differences
ol opinion voiced in the Journal ASA to be indications
of dissension in the ranks, rather than the result of
purposeful insistence that all sides of a question be
viewed.

When Craig savs, “in Septcml)m ot 1973, the ASA
journal sl f()und ltsclf reviewing CRS ])0()1\\ in its
book review section,” he s pr()(Ledmg on the as-
sumption that the attitude of the ASA toward CRS
Looks should be the same as the attitude of the CRS
toward ASA Dbooks. The fact that the Journal ASA
continues to treat the subject of cvolution at some
length several vears after the president of the ASA
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called for a break awav from old issues and a concentra-
tion on more pertinént issues, does not indicate, as
Craig suggests, inabilitv of the ASA to carrv out a
policy; when it is recognized that the same president,
now vour editor, is responsible for planning these con-
tinued discussions of evolution, it hecomes evident that
the continnation is our response to he of service to our
readers who still encounter problems with the ques-
tion, rather than a relaxation of deepfelt conviction
that other problems mayv in general be more important.
Craig might have pointed out that not only does the
Journal ASA continue to review books written by CRS
authors—and will continue to do so as long as such
hooks are of interest to Christians and demonstrate
minimum scientific and theological integrity, but that
the Journal ASA both has and will continue to publish
quzl]ified papers written bv CRS authors.

Craig’s interpretation of Journal ASA policy tends
to guide his conclusions. For example, he states, “In
September, 1969, the ASA printed an article against
the CRS position that one suspects was supposed  to
he the decisive blow in the evolution debate.” First
of all, the article dealt with flood geologv and is im-
portant for evolution only  because anti-evolutionists
insist that it is. But second, whyv did not Craig conclude
that the paper on “The Case for Global Catastrophism,”
published in the December, 1973, issue of the Journal
ASA, or the paper on “The Relationship between Im-
manuel Velikovsky and Christian Catastrophists” in the
same issue, represents the Journal ASA’s decisive blow
against cvolution?

There is no possible way to claim as Craig does
that “The ASA, in discussing philosophy of science,
subscribes to what Bube calls ‘Christian  realism.””
(p. 138) A survev of the philosophical commitments
of ASA members on this question has not been taken,
but how their unanimous sul)scription to a pm‘ticular
position can be stated on the basis of a few assorted
papers and book reviews is difficult to see. Again
there is no possible wav for Craig to claim, “The ASA
accepts the double revelation theorv,” (p. 139) espe-
ciallv when his prime evidence is a “filler” from an
1871 book published on the inside cover of the Journal.

Manv members of the ASA would feel that Craig
has greatlv underestimated the difference between CRS
and their position when he savs, “The major differences
between the CRS and the ASA here are that the CRS
holds that kinds were created in ore week while the
ASA spreads out creation progressivelv.” (p. 147)

If the ASA were a Christian organization demand-

Revealing - but about What and Whom?

The magazine Christianity Applied recently offercd an
interesting excreise in sociological opinion taking. The
magazine, published by the Christian Freedom IFounda-
tion, set out to take a “national Evangelical public opinion
poll” by sending out 65.000 questionnaires last vear before
President Nixon resigned. [n October 1974, on the basis of
a 5% rcturn, the results of this survey were mailed out with
the statement that “The results are revealing.” Following
are some of the more striking conclusions from this poll of
“national Evangelical opinion.”

One out of three is a minister.

There are twice as many ministers as housewives (the
two largest occupational groups), and twelve times as many
ministers as students.

Three out of four are over 40 years old; only one in
twenty-five is 16-24 (the youngest age range given).

There are five men for every two wonen.

Five times as many would choose the Republican Party
as would choose the Democratic Party.

Sixtecn times as many would regard themselves as polit-
ically conservative as politically liberal.

Almost twice as many rated President Nixon’s per-
formance above average as rated it below average.

One in three agreed with the statement, “Richard
Nixon is a Christian President. He has been wronged by
conspiratorial forces in this country.”

As many agreed with the statement, “Richard Nixon
should be permitted to lead this country as its President
and the Congress and the press should get oft his back,” as
disagreed with it.

Only a few weeks before his resignation, only onc in
four agreed with the statement, “The President should not
be impeached but he should resign.” (Only one in four also
agreed that “President Nixon should be impeached and
removed from office as quickly as possible.”)

Four out of seven would vote against Senator Mark
Hatfield if he ran for the presidency (in spite ol the lact
that he is both a Republican and an ¢vangelical Christian).

As many agreed with the statement, “The Lvangelical
Church should become politically active,” as disagreed
with it.

So we can’t help wondering. Revealing of what? About
whom?

ing belief in evolution as the criterion for membership,
a reviewer might be somewhat Detter able to compare
the ASA and the CRS. As it is, anyv comparison must
begin with a full appreciation for the differences in
presuppositional starting  points before attempting  to
analyze isolated publications.

R.H.B.

If we take seriously what the Bible means by creation we see that it is not just a
single datable event, which happened at a particular point in time; it is rather a
continuing relationship of dependence hetween us and God, such that the whole
of our drama, its past, its present and its future, owes its form and its ongoing
existence, moment by moment, o his creative power.

Donald M. MacKay

The Clockwork Image,
InterVarsity Press, 1974, p. 69
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THEOLOGY OF EVOLUTION by Ervin Nemess-
zeghv, S. |. and John Russell, S. ], Notre Dame:
Fides Publishers Inc., 1971, 96 pp., S0.95.

The Catholic press during the last three or four
vears has printed over forty papmba( ks in the Theologv
Toda\' Series which sell for 95¢ cach. The above book
is No. 6 in this series. All have evidentlv been written
to help the mcreasmg number of Llyn]en who are
manifesting a genuine interest i the Deliefs of their
church to come to grips with what leading scholars
and theologians consider to be a workable and wide-
ranging theologv for the last half of the twentieth
century.

Nemesszeghy and Russell are  Britishers, who at
the time of the ‘publication of their Theology of Evolu-
tion were lecturers at Hevthrop College. London.
Both have numerous articles appearing in scholarly
journals in Britain. One of the first things apparent as
one glances through this little hook is the influence
of Teilhard de Chardin (1881-1955) on their thinking.
The last chapter deals almost entirelv with the evolu-
tionary vision of Teilhard.

In their introduction the authors point out that thev
desire to steer clear of anv head-on-clash-view of
science and religion. In the first chapter evolution is
considered as an accepted scientitic theory. The theories
of natural selection and micro- and macro-evolution
are discussed, and in the concluding paragraph (p. 26)
it is stated,

So long as the theory of evolution is the only available
natural explanation ot the biological history of the
world, it will continue to be accepted as a matter of
course, Dboth by Catholic and non-Catholic Diolagists.

The second chapter containg a discussion of the-
ological problems which come naturallv from anv
]1tem| interpretation of the Scriptures that the Church
has usuallv held. A brief historical summary of the
pertinent orthodox  belicts of the chureh from  the
Pelagian Controversv in 418 an. to the vear 1950
\vhcn Pius XII pul)hshed his encvelical, Humani Gener-
is, is presented in the first few pages of the chapter.
For the authors, the encvclical leaves the doctrine of
evolution an open question as long as it confines itself
to speculation about the development of the human
body from other living matter already in existence, but
thev realize that the encvclical does not allow any
spc(u]dtl(m umulnm(r the spmtull <>r1<f1n and naturc
of man and onﬂmdl sin (. 471F).

In chapter three the authors begin in eamcest to
justifv what they personally, and other Catholic writers
with them, consider to he a more reasonable approach
to the interpretation of the Seriptures. This is an ap-
proach which would have somehow to reason around
the doctrines of original sin and the creation of the soul
that the Church has held for centuries; for if evolu-
tion is accepted. a new theological understanding of
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these two basic dogimas is called for. To do this thev
summarize the writings of other churchmen:

Adam is not an individual who lived on earth at a
remwote period of historv but the concrete, individual
representation ot every man. He is, thercfore. not a
historical figure in the sense in which, for example,
Napoleon is; nor is he a figure of pure imugination for
what  he represents is realized historically in every
Tuoman Deing. Adam’s sin is the concrete, syvmbalic
representation  of  every hwman sin. . . . In s
origin it is a sinful personal act carrving with it per-
sonal guilt and remorse; in its cansequences it brings
about a sinful situation, a state of separation from God,
and leads man to sin personally, and so to make Adam’s
sin his own. Once it is fallv apppreciated that the doc-
rine of Original Sin speaks primarily of the present
situation of man, it will become of secondary impor-
tance how this sin is inherited” or ‘transmitted (p. 54,
italics  theirs.)

Thev thus consider the traditional concept ot ‘bio-
loﬂlml transmission” as being inadequate, and that:

It seems more helptul to ground the “inheritance’ of
original sin in the social character of man’s life and
that of his sins. The individual man in his whole bio-
logical psvehological make-up is to a great extent pro-
duced by the human society in which he lives. He is
born into a situation where sin and evil are a sad reality,
and prior to his own choice. He ‘inherits’ a sinful situ-
ation simply by being a member of the human family,

He is utterly powerless in face of the mess of
nmnkmds sins and  cannot remain unatfected. Thus,
God's grace in Christ tor him is not a special tree gift,
a privilege, but a saving power, a redemption (p. S4tf).

To seek scriptural and scientific justification for the
above views, the\' p()mt out that science assumes a
polvgenetic origin of mankind, and the ha-adam of
Cenesis 2 and 3 can readily be translated “man,” “all
men,” “anv. man,” or even “human race” (p. 36).
Further, there is cosmic cvolution, and the Paradisal
state of Adam does not vet exist; it is part of God’s
original plan and will that it be the final state. Man
cannot fall from a Paradisal state he docs not vet
possess, but he can, by refusing God’s will, frustrate
his own completion.

In objecting to the orthodox  teaching of  the
Catholic. Church that souls are immediatelv created
bv God, thev turn to a book of Karl Rahner (Hom-
inisation, Burns and Oates, 1965). Rahner ()|)jccts to
the traditional account on the grounds that it insinu-
ates a Platonic conception of the soul-bodv relationship,
and it also degrades God to the level of a secondary

cause or makes soul-creation a miracle (p. 65). Thev
then summarize Rahner’s suggested theorv of “becom-

ing,” in order to explain the creation of a soul:
Evolution implies @ veal c‘hecoming. a Cself-transcey-
denee™: an agent is moving bevond and above its own
limits. and produces something that is genuinely greater
than itselt. Hence evolution appears as a movement
trom a Clower” form to a Chigher” one, from a ‘less’ to a
‘more’. But without God o findte being can never give
itselt o true increase of being, God however does not
destrov the real self-trancendence of a finite heing. He
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should never be conceived as a ‘part cause.” He is the
ground of the very possibility of every becoming. Any
true development, any new being, is produced not
parthy by finite causes and partiy by God, but wholly
by the finite causes in virtue of the evolutionary dvnam-
ism God endows them with, For this reason God’s
creative activity is not an item in our experience; it is
alwavs mediated to us through finite things. . . . God
is the transcendent and immediate ground of the whole
evolutionary  dvnamism. The creative relation between
God and man is ditferent from the relation between
God and Dbrutes because the two creatures are
ditfferent and different in kind. . . . Thus, the creation
of man, including his spiritual capacities, should not
be regarded in itsclf as an cxceptional, extraordinary
ar miraculous occurrence but an event which exempli-
fies i» an cminent way all true becoming and selt-
transcendence (p. 63ff).

Nemesszeghv and Russell believe that Rahner’s sug-
gestion is not only compatible with the Bible Dbut
even more so than the traditional view. Earlier it
had been hinted that the Church is slowlv moving
towards new interpretations which would be more
compatible with the findings of science—after all, did
not her theologians earlier work out a theology of
redemption which embraced the Immaculate Con-
ception (p. 63)?

In the last chapter, which deals with Teilhard, it
is pointed out that this man has done more to help the
world see that evolution can be understood in the
context of Christian faith than has anv other individual.
For him the entire universe is oriented around Christ,
not through redemption  only but through creation
as well, and even within the natural order its comple-
tion is to be found in him. The historical process is,
for Teilhard, a vast phenomenon of Christification.
First came biogenesis, then noogenesis, with the cos-
mic eventualizing process culminating finallv in Chris-
togenesis. “The whole of creation is, and was from the
first moment, oriented towards that participation in
the divine nature which Christ brings to the human
race” (p. 87).

In the Jast paragraph of this paperback, the authors
admit that Teilhard’s svnthesis has its defects, for its
terminologv is often obscure and unsatisfactorv; it
tends to overemphasize certain dspccts of the pl(ture
and the final conclusions are given an air of inevita-
bility which may not be ]ustlfled But thev feel that
when all legltundte criticism is in, his vision of the
universe as a unitv in which all tths are oriented
toward the final consummation in the Mystical Bodv
of Christ is hoth reasonable and important.

In this work Nemesszeghv and Russell have given
some logical reasons for hoping to see the Catholic
Church change some of its orthodox theology so that
a theology of evolution could be incorporated within
the doctrines of the Church. Evangelicals would do
well to read the entire book, and at the same time
if thev wish to strengthen then own orthodox beliefs
rcmrdmu creation, monogenism and the results of the
fa]l thc\/ can go to at least two recent books by
Francis A. Sclmeffer—Po[/ullon and the Death of Man,
1970; and Genesis in Space and Time, 1972

No doubt this book could have value for individuals
in the scientific community who are theistic and seek-
ing for a world-view which embraces evolution.
Enough Scriptwre is quoted to spark a scientific in-
terest in the Bible for further information. It might
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also cause a thinking individual to want to read from
the writings of Teilhard, where he could find some
spiritual food in The Divine Milicu, 1960, and in num-
crous collections of his letters. Yet to the reviewer,
after reading Sir Julian Huxlev’s long introduction to
Teithard’s Phenomenon of Man, 195 9 it is evident
that it is easv for the scientist to sce what he wants
to see and to miss entirelv the emphases on the things
of the spirit. He hluhlv values Teilhard’s friendship
and considers him to lm\e been a great man and that
his ideas regarding evolution coincide in many respects
with his own; vet he states that he finds it impossible
to follow Teilhard “all the wav in his gallant attempt
to reconcile the supernatural elements in Christianity
with the facts and implications of evolution” (Phe-
nomenon, p. 19),

Reviewed by Henry H. Howell, Departiment of Biology, Asbury
College.

SCIENCE AND CREATION by Stanley L. Jaki.
Science History Publications, 156 Fifth Avenue,
New York, N.Y. 10010 (1974). 360 pages. $15.00.

Why did secience suffer a stillbirth in so many
thriving cultures which had developed some of the
mathematical tools and experimental techniques neces-
sarv for an ongoing and systematic investigation of
vature which is the essence of science? Why did
science start and become a self-sustaining  enterprise
onlv in W esteln European culture at the end of the
so called “Dark Ages?” These are the questions that
Dr. Jaki addresses himself to in this new and stimulat-
ing book.

Before going anv further, it should be stressed
that Jaki is primarily concerned with the birth of
science and not technology, for many ancient cultures
had developed thriving technologies. Technology con-
cerns itself with invention and utilization of devices that
serve some material, economic advantage. By science
is meant the seeking of greater understanding of phys-
ical realitv hv utllumg svstemdtlcallv Loth quantltdtl\e
observation and e\perlmentdl mampu]dtmn of mnatural
phenomena coupled with svstematic mathematical an-
alvsis and theorv formulation. Science is primarily con-
cerned with the discovering of those regularities and
relationships that are mtrmsm to a \arlet)f of natural
phenomena; basic science sceks to discover those re-
curring patterns and relationships that are truly uni-
versal in scope.

Jaki is concerned with the question of why science
as defined above was born and grew to a self-sustain-
ing enterprise only in one culture, that of Western
Europe. Jaki argues that religious presuppositions deep-
v embedded in the fabric of manv cultures prevented
the healthy birth of science after promising starts had
been made. He starts by giving a detailed analvsis of
the ancient Hindu, Chmcse .\Iayan, Egyptian, Baby-
lonian, and Greek cultures. All of these cultures, espe-
ciallv the Greek, could Dboast of a valuable start in
science. Yet in all of them science snffered a still-
birth; it did not become a self-sustained enterprise.
A detailed chapter is devoted to the lack of develop-
ment of science as a vital enterprise in cach of these
cultures; the book must be read in order to appreciate
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the careful documentation of the effect of a particular
culture’s basic presuppositions (or world view) on
beginning efforts to study nature scientifically:

Great cultures, where the scientific enterprise comes
to a standstill, invariably tailed to formulate the notion
of physical law, or the law of nature. Theirs was a
theology with no beliet in a personal, rational, absolutely
transcendent Lawgiver, or Creator. Their cosmology
reflected a pantheistic and animistic view of nature
caught in the treadmill of perennial, inexorable returns.
(p. viii)

These ancient cultures, often tacitly, thought of nature
and God (or the Gods) as one, in many ways like a
huge world organism which by its very nature is ca-
pricious, governed by whim. Such a view of reality
which was further thought of as repeating itself in
endless cycles gave insufficient motivation to explore
and change reality for the better. Such world views
did not provide “in sufficient measure, confidence
in the rationality of the universe, trust in progress, and
appreciation of the quantitative method, all indispen-
sable ingredients of the scientific quest.” (p. viii)

Why did science undergo a successful birth and
grow to maturity in Western Europe beginning in the
late 1200’s? The Medieval World’s whole culture was
permeated by a set of presuppositions arising from
Hebrew and Christian convictions. The early Hebrews
and Christians were not directly interested in scientific
endeavors. A major portion of their time was spent
on surviving amnid antagonistic, much stronger pagan
cultures; they did not have the time to develop
scientific inquiry into nature, but they left a legacy
to the Medieval World that eventually resulted in the
birth of science. That legacy is present in both Old
and New Testaments. The Old Testament resounds
again and again with:

. the natural echo of the theme which sets the tone
of the first pages of the Bible about the ultimate charac-
teristics of external nature; It is good. The exclusion of
an evil principle of equal rank with God entails in turn
that the biblical world view has no room for a concept
of nature in which capricious, dark forces dominate.
Again, within the context of the Covenant, the world
is not an all-encompassing entity containing the source
of all life, human and divine, and unfolding that life
through inexorable, blind cycles. The world, being the
handiwork of a supremely reasonable Person, is endowed
with lawfulness and purpose. These arc the direct result
of the never failing and benevolent surveillance by Yah-
weh over the entire world. The regular return of seasons,
the unfailing course of stars, the music of the spheres,
the movement of the forces of nature according to fixed
ordinances are all the results of the One who alone can
be trusted unconditionally. Thus, the prophet Jeremiah
praises the faithful recurrence of harvests as the sign of
God’s goodness. Moreover, he establishes a remarkable
parallel betwecn Yahweh’s unfailing love and the eternal
ordinances by which Yahweh sets the course of stars
and tides of the sea. (p. 150)

Jesus’s teachings reaffirmed the message of the
Old Testament on God’s creative activitv. He clearly
pointed out that truth must be looked for in an honest,
open fashion. This attitude is essential for science, “For
it is the verv soul of science to call a fact a fact in
all truth and honesty, Such an attitude cannot emerge
in the relatively narrow field of scientific pursuit if
parodies of facts, norms, and values are taken for
genuine along much of the gamut of human experience.”
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(p. 156} Only by seeking the truth and committing
ourselves to this goal can we be truly free. Jesus also
continued the Old Testament teaching of creation:

The principal aim of the Master from Nazarcth con-
sisted in bringing out the Dbasic feature, love, in the
image of Father and Maker of all. If what he said about
the love of God and neighbor was already extraordinary,
no less astonishing was the effectiveness of his words
and his matchless remarks concerning creation. Ie kept
his own life in utter compliance with the Father’s will.
That will, to recall some of his inimitable remarks,
governs the whole of creation, keeps clothing the lilies
of the tield, prevents sparrows from falling to the ground
haphazard, and instituted the human race, as man and
female, from the creation. Deep-scated consciousness of
the unique importance of the creation sets the tone of
one of his few recorded utterances of prayer that starts
with the exclamation: ‘I bless you, Father, Lord of
Heaven and Earth! (p. 156)

The theme that the reasonability of the Creator
is coupled to the constancy of nature provides a back-
ground from which one can think of the autonomy of
nature and its laws, It took centuries, however, of
crises facing believers in one God, Hebrew and Chris-
tian, in order to show the enduring vitality of the
biblical heritage of the Creator. Once the vitality of
the trustworthiness of the biblical heritage becomes
embedded in the mind set of an entire high, medieval
culture it became possible for scientific exploration of
the world to begin and become self-sustaining.

There was one other culture, besides the Hebrew-
Christian culture, that had access to many crucial
biblical presuppositions; that was the Arabic, Muslim
culture. At the same time that the Medieval, Western
European world was acquiring knowledge of the
science of antiquity through contact with Arabic cul-
ture, the Arabic world was studving these same
documents and making attempts to explore nature.
Arabs made many original contributions to mathematics
and to medical science; vet their efforts to improve

Advertisement

THE EXODUS PROBLEM AND ITS
RAMIFICATIONS

Donovan A. Courville, Ph. D.

This two-volume work is the only attempt to date
to demonstrate that it is possible to approach a
near-total agreement of the facts of archaeology
with Scripture as far back as the Genesis account
of the Dispersion. The author acknowledges that
this accomplishment alone is an inadequate basis
for recognition of his proposed, but necessary
modification of ancient chronology. He rests his
case ou the fact that, at the same time, numerous
other problems of archaeology are provided
simultaneous solutions.

These volumes are available through Crest
Challenge Books, Box 993, Loma Linda, Ca.
92354, price, $9.95 per set postpaid, tax extra
where applicable, and should be of peculiar in-
terest to readers on either side of the debate be-
tween Scripture and Science in its various
disciplines.

Advertisement
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and build from the rudimentary science of the ancients
never blossomed forth into an ongoing scientific exam-
ination of the world. Why? Jaki provides detailed
documentation that their Muslim religious faith em-
phasized a transcendent creator of all reality, but
greatly overemphasized the essentially unknowable
will of God as creating and holding in moment-to-
moment being of all nature. The Arabs, in turn, de-
emphasized the essential biblical teaching that an
intrinsic part of God’s nature as loving Father is
rationality and trustworthiness. Such a set of religious
presuppositions provided no sustained motivation to
look for rational laws undergirding physical phenomena
and science eventually came to a standstill among the
Arabs despite many worthy accomplishments. The con-
flict between consistent laws of nature and the will-
fulness of Allah was ultimately resolved in Arabian
culture by the former being sacrificed for the latter;
thereby, science suffered a stillbirth in Arabian culture.

In the latter half of the book Jaki traces the be-
ginnings and developments of science from the so-
called “Dark Ages” to the present day. There were
many false starts and much overreliance on Aristotle’s
faulty physics, but men slowly began to see that sys-
tematic observation and experimentation were neces-
sary in order to understand nature.

Jaki traces this change of outlook to three biblical
presuppositions that kept asserting themselves in late
and Renaissance medieval culture. First was the af-
firmation that men were made in the image of a
rational God who created and continually holds in
being all physical reality. In those times men believed
that:

. nature was the work and a faithful symbol of a
most reasonable Supreme Being. Therefore, nature, in
analogy to her maker, could only be steady and per-
meated by the same law and reason everywhere. From
permanence and universality of the world order fol-
lowed, for instance, that the same laws of motion were
postulated for the earth and the celestial bodies. It also
followed that regularly occurring phenomena, such as
tides, baftling as they might appear, should not be as-
signed a miraculous cause. The most important conse-
quence of the permanence and universality of the world
order anchored in the Christian notion of the Creator
was the ability of the human mind to investigate that
order. Such was an inevitable consequence if both na-
ture and the human mind were products of one and the
same Creator. . . (p. 278)

Second was the affirmation that man was given
the universe to subdue and maintain as God’s steward.
Man was commanded to gain dominion over all phys-
ical reality. Certainly experimentation was a reasonable
way to gain dominion by first seeking to understand
physical processes.

Third was the affirmation that the universe is a
created universe; it is contingent in every respect
of its existence on the creative act of God. Many
ancient cultures including the Arabs thought of the
universe as necessary, not contingent. If it were neces-
sary, a priori reasoning could perhaps determine the
basic nature of physical reality. If, however, physical
reality is contingent, then the only way that man could
seek to understand it is by observation and experiment.

The men, Copernicus, Galileo, Kepler, Newton,
who today’s science textbooks state first studied
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motion (on earth and in space), thereby starting
modern science, were an unusual group. They relied
on the insights into motion of their medieval successors
such as Buridan, often not acknowledging their in-
debtedness to this earlier work. (Jaki clearly documents
the first steps that were made toward an experimental
study of motion, divorced of many of Aristotle’s tenets.
These steps were made, in the so-called “Dark Ages”
by men with Christian mindsets that made them
open to attempt experiments and consider concepts
other than those of the ancients.) They often did not
even acknowledge work by others of their own time.
Both Kepler and Galileo saw nothing inconsistent in
casting horoscopes for kings and patrons while pur-
suing serious scientific study of motion on earth and
in space. Yet these early founders of modern science
had a firm conviction that the universe was structured
rationally and that structure could be determined by
observation, experiment, and mathematical description.
Copernicus was typical as Jaki points out:

The simplest ordering of the planets according to Coper-
nicus was ‘the sure scheme for the movements of the
machinery of the world.” This had to be as the machin-
ery in question ‘has been built for us by the Best and
most Orderly Workman of all.” (p. 260)

Jaki presents the Renaissance as an attempt to deviate
from the linear world view implied in the belief of
creation to the pagan idea of eternal recurrences. Such
efforts stifled science’s growth in all pagan cultures in
Greek and Arabian efforts toward scientific under-
standing. Jaki also shows in confirmation of this thesis
that the anti-scientific trends of the 19th century,
largely derived from German idealism, instinctively
went back to the pagan notion of eternal returns.

Human Engineering and the Future of Man

The American Scientific Affiliation, along with cight
other major evangelical organizations*, is cosponsoring the
International Conference on Human Engineering and the
Future of Man (ICHEFM), July 21-23, 1975 at North Park
College, Chicago, lllinois.

This highly significant conference will formulate a pre-
liminary value framework to address specific control issues
raised by research in genetics, electro-chemical intervention
and behavior conditioning. In addition to several addresses
by nationally respected experts from both the evangelical
and non-evangelical communities, there will be substantial
small group dialogue between conference participants. A
special 20 member ICHEFM Commission made up of tech-
nical specialists, theologians, lawyers, sociologists, philos-
ophers and ethicists is also being developed to provide dja-
logue direction and post-conference output.

Registration will be $60 (deadline: May 1, 1975).
Room and board at the college for two nights and three
days is expected to be approximately $25. For further
information, contact:

Dr. Craig W. Ellison
Director, ICHEI'M

955 La Paz Road

Santa Barbara, Cal. 93108

*Center for the Study of the Future, Christian Association
for Psychological Studies, Christian College Consortium,
Christian Legal Society, Christian Medical Society, Evan-
gelical Theological Society, Insitute for Advanced Christian
Studies, Institute for Christian Studies (Toronto).
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Jaki then traces the growth of modern science, with
particular emphasis ou u)smo]otmal questions, to the
present dav. This reviewer has attempted to give the
reader  a Drief Introduction to some  of the major
themes in the book. The book must be read in its en-
tiretv to appreciate the wealth of detail it containg on
oth pre-scientific cultures and Western culture where
science has grown to maturitv. It is an e\utm(r and
stimulating l)()()l\ It should be read by all Chrl.stmn.s
and non- Chustmns who have scientific interests and
want to sce how religious convictions have had a
healthy impact on world historv by aiding in the birth
and growth of modern science.

Modern scientists of our age have been looked
upon as “religious” prophets bv a large percentage of
the lav pul)hc Yet the scientific Lommumtv has become
mcrea»mﬁl\ dppalle(l as thev observe the knowledge
gained of nature i nuclear phvsics and in 1)10100\
l)cmv wsed to create weapons of mass-destruction and
tuhmques to manipulate and alter the human person-
alitv. Some sincere voung people (and some elders)
have turned awav from science as a profession, seeing
it as lacking in emotional, moral, or religious content
These peop]e could benefit much from reading Science
and Creation concerning the true nature of science
as a human activity with its own pecular strengths and
limitations. Indeed the history contained therein as
to how science gave birth and grew in only one culture
should clearlv indicate to all sincere persons how
science is intimatelv linked to human presuppositions
embedded deeplv in the fabric of a particular cultural
climate. As Jaki points out, todav there is a:

. steadily growing realization that the man of science,
no less than his counterpart in religion, lives ultimately
by faith., With the mirage of positivism now being un-
masked, it is easier to recognize that the scientific enter-
prise rests on a conviction which pre-supposes far more
on man’s part than the merc juxtaposition and correlation
of the data observation. The conviction in question is
nothing short of a faith which, like religious faith, con-
sists in the readiness of going bevond the immediately
obvious. The step is not a glib conjection about a deeper
laver. It is rather a recognition of the indispensible need
of such a laver if the scientific enterprise is to make
any lasting scnsc. It is in that deeper laver that notions
like the intelligibility, simplicity, and lawfulness of na-
ture are taking on a meaning which demands absolute,
unconditional respect and acceptance. It is that deeper
meaning which science must command if its laws should
be considered not merely lesser manipulations of termin-
ology and data, but a concrete encounter with the real
structure of nature.

That real structure is not an « priori construct. Ef-
forts, ancient and recent, aimed at deriving the shape
and structure of the cosmos from preconceived consid-
erations have one thing in common: their miserable
failure. The universe is an entity which is given, in
the most ontological sense of this word., This feature
of the universe . . . is again imposing itself on the en-
quiring mind with elemental force due to the rather
recent but inevitable acceptance of the finiteness of
world in matter and space. There will, of course, be
many who keep trving to show up their Spinozean pan-
theism and immanentism Dby desperately claiming in-
finity for the universe along the perimeter of time.
Neither science nor scientific history will be their ready
allies . . . science owes its only viable birth to a faith,
according to which the world is a created entity, that is
contingent in every respect of its existence on the cre-
ative act of God, that its existence has an absolute origin
in time, majestically called ‘in the beginning’ . . . The
presence and past of scientific history tell the very same
lesson. It is the indispensibility of a firm faith in the
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\Maguire, Daniel C., Death by Choice, Doubleday, 1974.
Morey, Robert A., The Bible and Drug Abuse, Baker
Book House, 1973.
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Williams, Robert H., To Live and To Die: When, Why
and How, Springer-Verlag, 1974.

Williams, Rheinallt W, Faith/Facts/ History/Science and
Hew They Fit Together, Tvndale House, 1973.

only Tasting source of rationality and confidence, the
Maker of hcaven and earth, of all things visible and
invisible. (pp. 356. 357}

Dr. Jaki is to be highly comended for his sensitivity,
graciousness and ﬂurness in analyzing the religious pre-
supp051t10ns of cultures other than the ]udalc Christian
culture of the Western world. His book is a most
original synthesis carefully documented in every detail.
Science and religion are seen as allies in a new, broader
perspective
Reciewed by W. Jim Neidhardt, Dept. of Physics, Newark
College of Engineering, Newark, N.J. 07102
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We regret that the number of manuscripts awaiting publication and the increas-
ing number of Communications make it impossible for us to publish all of the
Communications rceeived, as we have in the past. We will do our best to publish
representative Communications as space permits. We continue to urge you to
write to us, howecer, and promise that we will respond as best we can to your
comments and suggestions.

Responses to “ls There a Christian Basis for a Sexual
Revolution?” (Journal ASA, June 1974)

The best perspective on proper hermeneutics lies somewhere
between Bube and Roy. On the one hand. there are biblical and
extra-biblical criteria for determining what is a just or loving or
gracious action. These criteria are quite inter-subjective and
knowable and their systematization results in biblical and extra-
biblical laws. This is very close to the emphasis of Bube. But
some of the criteria can and do change with time and space and
conditions. and thercfore the form and content of the laws
based upon them change. too. This is why many of the prescrip-
tions of the Old Testament have lapsed into desuetude. There is
no theological or any other kind of objection to this tvpe of
irrefevance. This, | take it, is very close to what Roy says.

Allen Harder

Department of Philosophy
[owa State University
Ames, lowa 50010

Rustum Roy’s pitch for sexual liberty and situation ethics
shows how clever the hhuman mind can be in rationalizing its
desires when its tether is loosed trom the Word of God. His
questioning ot the interpretation or revelance of certain passages
can be summarized in the words of his mentor. “Yea. hath God
said?” He apparently has read the book of Galations: [ suggest
that he rcad Jude next.

The window opening to the left — the enmeshing dialog with
the apostates — will blind us to the handwriting on the wall.

Frank Vosler
8011 Morse Rd.
New Albany. Ohio 43054

What a brave attempt in “Is there a Christian Basis for a
Seaual Revolution?” and what a pathctic waste of space.

In Roy’s words. “Is not the pre-occupation with sex instcad
of love wholly a waste of time and energy for Christians todayv?”
But why then docs he occupy himselt with questionable anal-
ogles. twisted injunctions. and pure self-contradictions to estab-
lish his position on SEX? Isn’t this just the plain centuries-old
process of self-justification we all like to find tor ourselves when
out of tune with God?

And as for Bube. what he writes is for the most part excel-
lent. except it has that quality - rather like pulling one’s punches
- so that when he has finished he has seemed to have not done
justice to his arguments. and the remarks rather tull flat. Is this
perhaps because the entire subject ought not to have been “How
a Christian sex life should appear” - but “How, really. docs a
Christian mect God’s desires of LOVE. and of what does a life
IN Christ really consist?”

Joseph FF. Paydon
Department of Mathematics
U.S. Naval Academy
Annapolis, Md 21401
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[ as a Christian believer was appalled that we are even permit-
ting such u dialogue in our Christian journals such as Dr. Roy
proposed. [ am surc that he and others who believe with him in
his proposals have many arguments that they would throw at me
to validate their position. I am not capable of going into all the
sociologic arguments that the proponents of liberation in sex-
uality put torward. However as a practicing physictan and a
Christian 1 can testify clearly to the wisdom of God regarding
the sanctity of marriage and conversely to the terrible results of
people who will not accept God’s direction for human beings in
the arca of marriage and sexuality.

[ would hope that the A.S.A. would not pursuc obvious anti
and un-Christian avenues of discussion. There is much more that
should be done in this field without seemingly accepting un-
Christian cthics.

Flovd L. R heinheimer. M. D.
Box 128
Miltord, Indiana 46542

| believe it is extremely significant. and I trust more than
coincidental, that the June 1974 issuc of the Jowrnal began with
an article which at lcast touched on the large subject of biblical
interpretation, while the last article consisted of your dialogue
with Rustum Royv on the issuc of the sexual revolution.

My rcaction to the dialoguc was that Roy is almost totally
illiterate in the field of hermencutics. In my ministry I have
discovered that most people—including good church-gocrs—are
caught in the same difficulty. Lither conscious or unconscious
blind rcjection of the simple and clear meaning of a Scripture
passage in tavor ol what | want it to say is called ““my interpreta-
tion.” This is the only way in which such absurd propositions as
Roy’s can even be considered in the context of the Christian
taith today.

Thomas R. Teply
Iirst Presbyterian Church
Anchorage. Alaska 99501

I appreciated Roy’s willingness to air his views in response 10
Bube's critique. and that appreciation increased as I saw the
diversity of their positions. Nevertheless, T found myself, react-
ing negatively to Roy’s views on very basic issucs.

Rustum Roy’s “highly sclected quotations™ on law vs. grace
distort the nature of grace. Even in Gal. § the works of the flesh
arc described as evident. not shrouded in subjective ambiguitics.
Sexual sins ware held in sorry contrast to the love-fruit of the
Spirit.

To regard tulfillment ot sexual desire a necessity goes
beyond the tcaching of our Lord. Food and clothing are the
only physical basics that Jesus accepts as needs in his Sermon on
the Mount.

“Sexual alfluence”. Roy’s favorite catch-term. is also mis-
leading, technological accessorics not with-standing. since the
Creator has supplied the same basic equipment to cvery genera-
tion. Stolen sex is as old as the thiet but Honest Sex is a deduc-
tive rip-oft. And squandered sex is never affluence. just infla-
tion.
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That large segments of the church of Jesus Christ will be
increasingly conformed to the world in sexual mores is asadden-
ing probability. That it should intentionally be led this way of
Balaam is nonsensc. The last state would be worse than the first.

Is there a Christian basis for a sexual revolution? No, but it
would take a Balaam’s cure to restrain the madness of these
prophets.

Mark Pcterson
328 N. Palm St.
Jancsville, Wisconsin 53545

A Micro-Dialogue on Micro-Evolution

The question keeps conting up: Is it proper for a creationist
who believes God miade the world in six days to say he belicves
in “micro-evolution’?

Changes which can come about through breeding programs.
such as increasing the milk production in cattle, have been called
“micro-cvolution.”

Another kind of example of “micro-evolution™ is the case of
the environmentally related change in the relative population of
light and dark moths in England. The light and dark moths arc
merely different color phases of the saume kinds of moths. and
they arc not becoming anything different. In spite of this, scien-
tists write of these moths as representing an unusually good
illustration of evolution.

The bluc goose and the lesser snow goose were long con-
sidered to be different species, but recently it has been found
that thev are mcrely different color phases of the samne species.
But because some environments favor one and other cnviron-
ments favor the othcr. the relationship between them is called
evolution.

Although these examples of environmentally related changes
arc true, they are not examples ot'any kind of evolution. [t is as
though someone said, “When there is lightning Jupiter is throw-
ing thunderbolts.” and then Christians would say, “It is truc
that there really is lightning. so it is all right for us to say we
believe in Jupiter.” The observed facts called “micro-evolution™
arc no more cvolution than lightning is Jupiter throwing thun-
derbolts.

Why is there an issue over this matter of “micro-cvolution™?

L. The evolutionists must and do assume that “‘micro-cvolu-
tion” is real evolution. Although it has not been demonstrated
that it has any connection with real evolution {such as molecule
fo man, or worm to walrus. or fish to frog), it real evolution did
occur there seems to be no alternative but that it came about
through the kinds of changes which are called “micro-cvolu-
tion.”

“Micro-evolution™ is a “brainwashing” term. Because the
phenomena referred to as “inicro-evolution™ are factual. some
creationists say."*We believe in “micro-evolution.”” The Christian
laity gets the idea that it is all right to accept sonre evolution.
Although this may be donc innocently, the effect is the same as
though done intentionally to deceive. It is similar to the case
where men say that driving on the treeway is gambling. Driving
on the freceway is not gambling and it does not lead to real
gambling. Those who say driving on the freewayv is gambling are
the professional gamblers and others who expect to profit from
cambling.

There is a natural trend for creationists who compromisc
with evolution to become more and more evolutionary in their
outlook. This has happencd repeatedly in Christian schools
where compromising with evolution accompanied the trend
toward liberalism in theology. An instructive illustration of this
trend occurred in an organization founded by Christian men of
scicnce to defend the Biblc against the attacks of non-Christians
in the area of scicnce.! Ag its leadership began to compromise
with ¢volution it also vigcorously denied that 1t was doing so. But
at last it went so far that a prominent spokesman for the eroup -
wrote favorably of the “Christian evolutionist”™ in one of his
books.?

The matter revolves around accepting or rejecting a detint-
tion of what evolution is. It someone defines a buzzard as a
coftfeepot, then it is true that coffeepots lay cggs and gorge
themselves on rotting flesh. However. discerning people will en-
deavor to keep the issuc straight and not be deccived, especially
when it is a matter of such importance as evolution.
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X The Human Quest, Word (1971), p. 184.

Bolton Davidheiser
Box 22
La Mirada, California 90637

A Christian cvolutionist is no more nor less than a persot
who is committed to Jesus Christ as Lord and Savior, who
believes that the biological theory of organic evolution is the
best currently available scientific description of the development
of lifc.

Little is usually served by attempting to use words in a way
inconsistent with commonly accepted usage. As what | take to
be an accepted usage of the term evolution, I quote from a draft
of a statement prepared by the Science Committee Curriculum
Development and Supplemental Materials Commission ot Cali-
fornia:

“The process of change through time is terined evolu-
tion.... The concepts which are the basic foundation for
this theory are: (1) that inheritable variations exist among
members of a population of like organisms: and (2) that dif-
ferential succcsstul reproduction (i.e., survival) is occasioned
by thc composite of environmental factors impinging genera-
tion aftcr generation upon the population.”

Given this universally-accepted detinition of evolution, it tollows
that the changes referred to may be minor, casily observable in
contemporary experimentation, or major, postulatable on the
basis of geological and paleontological cvidence but by their very
naturce not directly observable. To call the fomer “micro-cvolu-
tion” and the latter **macro-evolution™ does not commit onc to
some kind of philosophical position: one can consistently accept
“micro-evolution™ as self-evident and reject “macro-cvolution™
as not sufficicntly cstablished, or even as essentially contradicted
by the data. Davidheiser may object to the use ol these terms
becausc of his personal convictions. but his dialogue with the
rest of the scientific world is not zoing to benefit from the
invention of a privatc vocabulary.

Such a private vocabulary is cvident again when Davidheiser
appropriates the term “‘creationist” to refer only to those who
believe that “God made the world in six days.” [ maintain that
biblically and historically. a creationist is onc who belicves in
divine creation: that God brought forth all there is in the uni-
verse with all the biblical implications that such a position ¢n-
lails. Within Davidheiser’s private vocabulary system, it is indeed
true that a “creationist™ cannot believe in “‘micro-evolution.”
but what Davidheiser mcans by this asscrtion is that since he
belicves that there was never any process of cvolution. it is im-
proper to call any existing process a process of cvolution. If
some porfion of the world strives to gather emotional support
for macro-cvolution by referring to observable genctic variation
as micro-evolution. Davidheiser uses the same technique in striv-
ing to gather emotional support against macro-cvolution by
referring to crcationism as a beliel ina six-day fiar cvent Is it
not better simply to agree on the meaning of words and then
decide whether or not the positions symbolized deserve support
rather than attempting in either way to achieve a purely seman-
tic victory?

In making the statement. “*If evolution is true. we are becom-
ing better,” Davidheiser is attempting to establish an cthical or
theological conclusion as if it necessarily followed from a biolog-
ical theory. As a matter of fact. the biological theory of organic
evolution can say absolutely nothing about conditions such as
“better,” nor about man’s need tor a Savior, nor about the Per-
son and work of Jesus Christ, our Lord and Savior. Davidheiser
may quote men who mistakenly have thought that biological
cvolution permitted them to generalize in this philosophical and
non-scientific wav. but it should be well established by this time
that no scientific position can provide an cthical foundation by
itself, quite independently of whether the cthical position being
considered is consistent with or inconsistent with Christian
cthics. Davidheiser does not contribute to the growth of the
maturity of the Body ot Christ by arbitrarily branding those who
might be willing to contemplate the organic theory of cvolution
as a description of God’s creative mode ot activity, as though
they were in fact deniers ot Christ.

Richard H. Bube
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Bube desires words to be used in a way consistent with com-
monly accepted usage. Reference to any typical college textbook
which treats the matter of evolution will reveal that total evolu-
tion from something very simple to all forms of life on carth.
including human beings. is what is taught. Bubc cites a definition
of evolution “universally accepted” which defines the phenom-
cna of “‘micro-cvolution™ as real evolution. This is exactly what [
said: “The evolutionists must and do assume that ‘micro-cvolu-
tion’ is real evolution.”

Bube further says that “one can u)nsistcml,\‘ aceept ‘micro
-evolution” as sclf evident and reject “muacro-evolution’ as not
sufficiently established. or cven us essentially contradicted by
the data.” This is not the issue. [ emphasize that the data of
so-called “‘micro-evolution™ are factual. The question is: Is it
really evolution? To this | say NO, it is not any kind ot evolu-
tion.

He attributes my objection to the term as due to my personal
convictions and accuses me of inventing a “private vocabulary.”
On the contrary. [ have trcated facts. My personal convictions
have nothing to do with it ¢xeept w0 emphasize the importance
of the issue. | use terms the same way that evervone clse does
and no private vocabulary is involved.

I am accused of having a private vocabulary again by using
the term “ereationist™ “to refer only to those who belicve that
‘God made the world in sin days.” ™ 1 am doing nothing of the
sort. I am merely distinguishing such creationists trom other
kinds of creationists. As tar as [ am awarc. those who consider
themselves creationists and do not believe God made the world
in six days do not feel they have a problem with the so-called
“micro-cvolution” because they are willing to go along with the
cvolutionists in accepting it as a part of creation through a cer-
tain amount of evolution.

Bubc savs that according to my private vocabulary system a
creationist cannot belicve in “micro-evolution” because there
never was a process of evolution and so it is improper to call any
existing process a process of evolution. What | said was that it
has not been demonstrated that the phenomena of the so-called
“micro-evolution” have any connection with alleged real evolu-
tion, the so-called “‘macro-evolution.”

I desire no “semantic victory.” as he implics and [ said that
“discerning people will endeavor to keep the issue straight.” L am
a biologist and not a theologian and I belicve it is not necessary
to be a theologian to see that according to evolutionary theory
we did beeomie better, by the commonly-accepted meaning of
the term, as we evolved from the Jlower animals. in contrast to
having fallen from a state of perfection in creation. The ques-
tions involved related to redemptionare of vital importance. One
does not need to be a trained theologian to understand this. In
fact, at present in our country the majority of trained theolo-
gians are on the side of the evolutionists!

From a “seientific” point of view the question is whether or
not to accept “‘micro-evolution’ as real evolution in spite of lack
of evidence for it and because cvolutionists with an ax to grind
define it as real cvolution.

Bolton Davidheiser

On one notable occasion when a great discussion
was going on among the Jews about his credentials
and authority Jesus replied, “Whoever has the will
to do the will of God shall know whether my teach-
ing comes from him or is merely my own.” (John 7:
17) Here 1 suggest, we have basically an appeal to
all that is true and honest in the scientitic attitude:
an appeal to test for yourself, to allow your exper-
ience an opportunity to bear out the truth of what
he claims.

Donald M. MacKay

The Clockwork Image,
InterVarsity Press, 1974, p. 101
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Pseudoscience

During the last few years clements of the public and
particularly of untversity students have turned increasingly
to mysticism and to what I would call pscudoscience. The
top scllers at campus bookstores have included such books
as Chariots of the Gods?, Gods from Quier Space, Lintho
of the Lost. The Secret Lite of Plamts. and others like
them.

The recent pscudoscience books are in part a form of
science fiction. but they have characteristies that make
thein different. The readers ot carlier works generally un-
derstood that they were scanning fictional material. but
the new books seek 1o create the impression off \(hO]dl’\hlp
and veritv. Charior of the Gods? does this in several ways.
[t has a bibliography. fn an introduction it acknowledges
help from personnel of the National Acronautics and Space
Administration, including Werner von Braun. The book
also contains some respectable scientitic material. But the
author moves quickly and without warning from tairly
solid facts to unsubstantiated speculations.

Another tendency of the pscudoscicnce books is to
evangelize in behalf of fantasies and in the process to
denigrate science. For example. in the best-selling The
Secret Lite of Plants, the authors state “what makes plants
live, or why. does not appear to be the purview of
science.” They describe botany as being “‘reduced to a dull
taxonomy.”

This is. of course. untrue. One of the great scientific
frontiers today is rescarch in plant biology.

The scientists of the so-catled establishment are berated
because they did not accept the suggestion that plants were
capable of emotions which “might originate in a supra-
matcrial world of cosmic beings which, as fairies, elves.
gnomes. sylphs. and a host of other creatures, were a mat-
ter of direct vision and experience to cluirvoyants among
the Celts and other sensitives.”

In Limbo of the Lost the author devotes most of the
book to an enumeration of disuppcarances of ships and
planes in the general area of the Bermuda Triangle. In a
concluding statement, the author gives his explanation for
the information he has produced. He ties the disappear-
ances to unidentificd [lying objects and concludes that a
large occan vessel and commercial airlines were “actually
being taken away from our planct for a variety of reasons.”

Much of the appeul of the new pscudoscience seems to
relate 1o a deep-scated quirk of human naturc—a predispo-
sition to believe in the supernatural. Part of the appeal of
these books is that they are entertaining, intcresting, and
even exciting. The danger trom them is that uncritical and
undiscriminating minds may accept imaginative speculation
as fact. An optimist might take the view that the current
craze for this new tform of science fiction will go away, just
as streaking departed. But already these types of books
have been in demand for several years.

The popularity of pseudoscience books at universities
should be a sourcce of concern to academic people, partic-
ularly scientists. The new trend comes at a time when
many universities have abandoned requirements that stu-
dents be exposed to as little as one science course. It is not
pleasant to contemplate a situation in which our future
leaders are being steeped in fantasy and are exposed to a
put-down of science without effective response. The uni-
versity community has a special obligation which it has not
been meeting very well. It should move toward providing
antidotes to the new intellectual poisons. In meeting these
challenges to rationality, we should all remember that al-
though humanity is eager to accept mysticism, it is also
capable of yearning for truth.

Philip H. Abelson Reprinted from Science 184, No. 4143,
June 21, 1974, Copyright 1974 by the American Associ-
ation for the Advancement of Science.
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