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With complementarity, a fully harmonic interpretatiof Bible and nature
is, in principle, possible. Both atheistic evoluiem and young-earth anti-
evolutionism are unrealistic. Macroevolution ididtilly speculative:
evolutionary mechanisms are inadequate, evolutipeardences
ambiguous. There are fundamental limits to empliic@estigation in the
transastronomical size of the combinatorial spatgemomes and in the
contingency of elementary events. But biblical evod allows for
evolution. The all-embracing providential activifthe Creator and the
personal dignity of the human creature are tentjipresented as
theological arguments in favor of evolution as Gadethod of creation.

World Views and Axioms

The guestion of the origin of life may be approachtiech various different viewpoints.

Much confusion in this area results because presifpns are not stated, concepts are
used without a clear definition, or different caiggs are confused.

| believe that there is an objective reality othriand that we can, partially and in
various ways, get to know truth. According to thied @d New Testaments, God is the
Creator, and everything else that exists ultimab@hes its existence to Him. This is the
theisticview of creation. In contrast to tlaeisticview, it includes the belief in God's
continuing creative activity in sustaining and gaeg the created realm. In contrast to
the pantheisticview, it implies that the Creator and the creatos absolutely
distinct...without, of course, denying any contaetmight choose to have with his
creation Atheism(and, in practice, agnosticism) seems to havesedffinity to some
forms of pantheism. Its god may be matter-eneplfitReligion appears to be an innate
tendency of all humans.

Most Christians believe the Bible to representecsp revelation from God, but do not
claim it to be the product of any kind of mechahutiatation by his Spirit. The Bible's



subject is clearly theological: God's dealings withnkind. Anyone trying to deduce
non-theological matters from its statements hadgép in mind this primary focus.
Nevertheless, the fact of its inspiration implieatttreating it merely like any other book
would be inadequate. It is God's Word in human woAs such it absolutely transcends
human minds, and we are not in a position to jutdge"input from above."

This far, all Christians would probably agree, tmany do not seem to appreciate that, as
a consequence, we do not dispose of the critedessary to sort out what is human from
what is divine in the biblical texts. Might God iéling to tolerate human errors to be
introduced into these writings, as long as this i@t thwart his intentions? Being
absolutely truthful and kind, he would not wantdbany sincere readers of his Word be
confused by untruths. His revelation in the Word/rha compared with his natural
revelation in creation. Natural scientists would expect to find any genuine
inconsistencies in nature. If they do find appacanmttradictions, they will be convinced

of the inadequacy of their understanding instedrdfore, | believe the Bible (in its
originals) to be free from errors, just as natgrednsistent.

Although the Bible's main thrust is clearly theat@d, not scientific, it does occasionally
touch on aspects of nature. | am not advocatingisleeof such statements as the basis for
investigations in the realm of natural science,ll®xpect that once we have understood
them properly, we will not find any errors. Cerlgithe authors were not infallible, but |
believe God kept them from committing any errorhi biblical texts.

Lifeand Complementarity

Occasional biblical statements seem to contradneitwe know from nature. There are
two inadequate responses: a philosophical warfamtatity, which considers scientists
blind or the Bible out of date; or isolationism, ialin believes biblical texts are wholly
uncorrelated with any non-theological reality. Erpots of these views tend to lack
patience with the "biblicism" of those who try tarmonize biblical remarks about nature
with the models of natural science.

If the Bible's focus of interest is theologicalethwhy should we want to consider it at all
when asking questions about nature? One motivatiapologetic. It is important to

show that the alleged conflicts between empirieality and the Bible are based on faulty
interpretations on either side, and that, therefibrere is no excuse for not taking the
Bible seriously. lhasto become clear that one can accept every bildiedément as

true, without falling into the trap of subvertingence. On the other hand, | expect that a
thorough understanding of the real biblical teaghabout creation and nature will give

us important epistemological guidelines governingsxientific inquiries. As God
charged us with cultivating the earth and caringtfove may trust his Word to support
us in this task. Today's debate about the ethigené technology is a case in point. And
it will clearly be influenced by our beliefs abawreation and evolution.

As our comprehension of both nature and the Bbfgartial, the models of both natural
science and theology remain approximations tortitd,tand occasional inconsistencies



between different parts of our view of reality arebably unavoidable. But such
difficulties often contain the seed of a deeperassthnding if dealt with properly. If they
persist after careful scrutiny of the facts on b&ttes, they may represent complementary
aspects of the truth.

Physicists have invoked complementarity to desdhleeapparent contradiction between
the wave and particle aspects of light. This unetgzbrealization has been of help in
understanding quantum mechanics, which has pravptbvide a deeper insight into
physical reality. The tension between the appayeathtradictory concepts of God's
holiness and mercy lead theologians to a deepeeajption of the implications of
Christ's substitutionary sacrifice on the cross.

The concept of complementarity may also be applkcabquestions like the origin of life
or the nature of man, where complementary aspéceabty from different disciplines,
like natural science and theology, overlap. Heaee tas to be taken to respect the
different domains of discourse. For instartdemo sapiengossils may not always
represent humans in the theological sense. Butdiffelnent aspects of the same reality
must be fully compatible with each otfe&€omplementaritpetweemature and the Bible
implies the following principles:

(1) As God is the author of creation and of revefgtthere must be an ultimatarmony
between the data from both domains, even thougmaenot always be able to
conceptualizet. Truth cannot contradict truth.

(2) Thedataof natural science and of theology have to bergjatshed carefully from
theirinterpretations which always remain provisional, subject to rens

The concept of complementarity may also be applicableto questionslike the origin
of lifeor the nature of man, where complementary aspects of reality from different
disciplines, like natural science and theology, overlap.

(3) No observation of science and no biblical steget (the data) may be taken out of its
contextwhen interpreting it, lest we risk producing apant conflict. There are no
context-free data. There is no absolute objectwitinterpretation.

(4) Open questionare not necessarily inconsistencies. Where weatrable to
harmonize all observations, our interpretation nagseither faulty or incomplete.

Although life is a phenomenon open to scientifieastigation, it remains a largely
unfathomed mystery. The simplest autonomously eialkities, bacteria, are so complex
that they have not even been analyzed completetyalone synthesized. Conceiving of
how they could have been produced by the interpfagindom events on an initially



lifeless earth is an even more demanding task.ibélililar organisms represent
enormously more complicated structures, occurmnigany fundamentally different
forms. How were they produced?

The model of a recent creation is incompatible i empirical evidence available
today? It is no longer an acceptable option. Various eddith creation models do not
share this problem, but they do not propose angiipedetailed creation mechanisms.
At present, evolution is the only creation modeatitable for scrutiny by the methods of
natural science. As the possibility of an extrarsecausation and governance cannot be
ruled out, life must not be tacitly presumed todawmerged and evolved autonomously.
With the model of biological evolution, two mainoptem areas have to be considered:

(1) Are there, apart from specific divine guidanagequate mechanisna evolution?
Does it work? Is the probability for life of anyroeivable kind to emerge and evolve
high enough to make it not too implausible at legte in our universe?

(2) Is theraunambiguous evidender evolution? Atheists, of course, are dependent
evolution at least somewhere in the universe. kFemt there is just no way around it, no
matter where the facts point. Theists, on the dtlaad, are free to rationally weigh the
evidence.

In biology, the question of the origin of meaninghformation is of crucial importance.
In general, this is a very hard problem, which iostncontexts and with today's limited
knowledge is too difficult to deal with. Therefotayant to concentrate on a few aspects
which | feel might be amenable to some investigatithe issues touched upon will be
selected accordingly, while some others will be tioered in passing.

Microevolutionary M echanisms

For a realistic evaluation of the adequacy of pssgbomechanisms, a clear distinction has
to be made betweeanicroevolutionandmacroevolutionl define a macroevolutionary
step or development as any transition producingnddmentally novel structure and
function, based upon a sequence of deoxyribonuat@da (DNA) which is not derivable
from a previous one by means of a series of indalig selected mutational steps, but
only through a random-walk process involving aeseafnonselectedhtermediates. This
definition may not be conventional, but it pointg @ crucial distinction. The assumption
that any macroevolutionary event consists of aesasf microevolutionary ones is usually
treated as axiomatic. If it holds, any distinctlmetween the two modes of evolution is
basically irrelevant. An argument that it does hold® will be summarized below.

The mechanism ahicroevolutionconsists of three distinct steps:
(1) Genomes canutate producing genotypic variants.

(2) If expressed, these may produce phenoiguiants



(3) Natural (or artificialselectionfavors the reproduction of individuals better
adapted to their environment. In this way, relafitreess values of phenotypic variants
with respect to their current environment are defin

Selection works on those variants which are in faotiuced.
Can we always count on some variant able to cogleawgiven environment
to be available within a reasonable amount of time?

Thus, population gene pools, including their indual constituent gene components,
may possibly change with time. The three obsermataye necessary conditions for
evolution to happen. But are theyfficien®? Selection works on those variants which are
in fact produced. Can we always count on some nbahle to cope with a given
environment to be available within a reasonablewarof time? Could all existing
functions arise by these processes?

The feasibility ofmacroevolutiorimplies three more requirements:
(4) Occasionallynew functionsnust emerge.
(5) Functions must heproved
(6) There must bgrogressive chainef improvements.

These additional requirements will be discussed fiBat, microevolution needs some
further comments.

Apart from point mutations, there are other mechrasi producing variants, but they
usually do not create any ndunctional information A definition of functional
(constructive, or semantic) biological informatmiil be given below. Deletions and
most insertions destroy such information: sequehcdflings by genetic recombination,
transposition, duplication and other mechanismseyreexisting information. These
other genome modifications may, of course, havéopral functional consequences,
often on a regulatory level, but possible consivaeceffects they might have on their
target genes or larger contexts are likely to oseuny much less frequently than
constructive effects of point mutations.

One has to distinguish between new features pratliogeshuffling or recombining
preexistingfunctionalities, on the one hand, and new funetideatures whicmever
existedbefore, but arose in sequences having no funabioa,different one, on the other
hand. Although it might in some cases be difficaltlistinguish between these two kinds
of novelty, it is clear that many fundamentally nfmatures must have been produced in
the biosphere as a whole. Unfortunately, the teswolutionary novelty" is sometimes



indiscriminately applied to both of these possiigii. The first kind is certainly relevant
for the origin of biological information. A receimvestigation led to the (still disputed)
estimate of 1000 to 7000 basically different pnotexon or domain subunit familiés.

Considerations gbopulation geneticare very important in an evaluation of evolutignar
mechanisms. A mutation conferring a selective athgmbenefits its carrier
immediately, but it will take some time to penetrah entire species. Its fixation, by
elimination of the previous wild-type allele, widke even longer. Penetration and
fixation times increase not only with decreasinigsteve advantage, but also with the
size of the population. Because individual selectidvantages are typically quite small,
this implies that large populations are geneticedlyy stable: in these, natural selection
inhibits change and promotes stabifit. mutation conferring a disadvantage will
usually be eliminated quickly. The frequency okéestively neutral one will drift,
increasing and decreasing randomly. In a large latipu, it will often be lost. On the
average, the general effect of these and other locatipns (interdependencies between
different genes, variability of the environment.ewill probably be to make harnessing
advantageous, or adaptive, mutatiomsre difficult Thus, considering individual neutral
and adaptive point mutations only will tend to estimate the chances for success of
progressive evolution.

Onehasto distinguish between new featur es produced by shuffling or recombining
preexisting functionalities and new functional featureswhich never existed before...

Semantic I nfor mation

The set of all possible DNA sequences of a givegtle N defines @aombinatorial space

of 4" configurations. For N=133, hardly enough for a Brfiaactional domain of a

protein, this number exceeds the estimated nunfbharadeons in the universe! But
semanti¢c meaningful, functional, or constructive biolodiggormation is not defined by
this combinatorial space of all possible sequergiasg there may be sequence stretches
which are meaningless, variable, redundant, orsymous with others.

The "meaning"” of a genome or a gene is definedslyiological function. Human
symboliclanguagesrovide an instructive metaphor for the DNA "laage.” Only a
limited fraction of the set of all possible symiselquences has any meaning at all, and
the meaning is determined by various factors, sisctine context of a given human
language, as expressed by its speakers and liter&taw large is the semantic
information content of a given sentence? It depamdthe conventions governing the
particular language, on the intention of the speakad possibly on the situation of the
message recipient. It is probably not too diffidoliestimate an average amount of
synonymity between words. But how about "synonymsesitences, abstracts, personal
messages, discussions, etc.? It is probably imiplessi measure these intensely personal



specifications. Similarly, we can hardly hope tordore than arrive at approximate
estimates of lower or upper bounds for the amotisémantic information contained in
specific biological messages, such as protein dasnai genes.

Can biological semantic information be spontangogsherated? Can it originate
without an information source of at least equal &etic content? It is claimed that it is
gradually produced byself-organization™ a long series of microevolutionary events.
Environments are certainly capable of modifyingegenols. In a sense, a gene pool
"asks questions" concerning its variant genomes tla environment "answers" them. In
this way, soménformationis generated by matching environment and gene gawh
events constitute a mutational random-walk expionadf the genomic configurational
space available by a species.

But the amount of information that can be colledtethis way is basically limited by the
scope of the set of variants which can be produCedainly there is no limit to the
mutations possible, but the detrimental ones amn@reted and do not contribute to the
functional information eventually stored. In a ceivable extreme case of a genome
optimally adapted to its environment, all mutatiomsy be detrimental, and no further
information can be gleaned from the actual envirenin

But even when far from the optimum, the evolutignarogress will often be frustrated.
The macroevolutionary path leading to a selecthbteer adaptation may contain
configurations of lower adaptive value or too maqyivalent ones. Most non-
detrimental mutations are believed to be selegtimeutral. Alternative nonlethal
branches leading to dead ends may exist, incredsegngumber of nonselected steps
required - parallel and sequential - for the "wéwe" of exploratory mutants to finally
reach a selectable point. With too many dead eaddbhes too many trials are lost on
them. With a mutation rate of 1per nucleotide replicated, two-step mutations are
already too rare to be observable with bacterlarnge chemostats. Non-selected paths
have to be very short in order to retain a readengiance of realization, before the next
uninteresting equilibrium stage with a large siabd population lacking a genuine
novelty is reached. This unfavorable situation dugsrepresent an extreme case, but is
characteristic for macroevolutionary paths.

In a conceivable extreme case of a genome optimally adapted to its environment, all
mutations may be detrimental, and no further information can be gleaned from the
actual environment.

Natural selection of a new function presupposesramal functionality where nothing is
selectable, nothing can be selected. This minionatfonality, therefore, must be
produced by random processes. The probabilitysadpbntaneous emergence depends on
its semantic information content, or the size ef thinimal specification required to



define it? but not on the possible pathways leading to i, lhowever, difficult to
estimate the size of such minimal specifications.

One approach might be to consider the invariantigoration of a set of known
sequences performing a given function in diffe@ganisms. Certain sequence positions
are observed to be occupied by the same amino icadisknown versions of a protein
of a given specificity. It is then assumed thatctiomality requires these specific
occupations. An analogous argument applies toipasipermitting a certain restricted
variability. For good measure, all amino acids cloatty similar to the ones actually
observed at a given position might be added te¢hef permissible ones (YockgyThe
totality of these restricted occupations founddajiven protein type constitutes its
invariant configuration. This is a lower-bound gsite for minimal functionality, since
positional interdependencies and species-speeifjairements are ignored. It may be
compared with an upper-bound estimate of the |drfgesible non-selected path.

Natural selection of a new function presupposesa minimal functionality: where
nothing is selectable,
nothing can be selected.

The result is that reaching a given invariant mpational random walk within 300
million years is already too improbable for threedific amino acidS.This estimate,
presupposing 3.05 codons per amino acid, 2.16 rataper specific amino acid change
(geometric average), and a mutation rate 8ffEd nucleotide replicated, is based on very
optimistic assumptions: $®moles C per year metabolized in the earth's biergph
(today's total biomass production) consisting ehtiof bacteria (5x10nucleotide pairs
and 18* moles C per bacterium), and all of this DNA contnsly participating in this
particular random walk. Yédnown invariantssomprise not 3, but abo80 amino acids
for basic enzyme functions, such as cytochromeribonucleas®, or at least 5 amino
acids for additional adaptations differing betweenups of organisns. These
requirements are even below the real lower boumdfihctionality, as they reflect
unique occupations only. At present, it is unknawrether any smaller invariants might
provide some minimal functions. The restrictionsflmctional structures, such as
enzymes, are such that all mutations we obsenagytack detrimental or at best neutral.
To suppose otherwise for earlier organisms is dp#ce.

Thus, the acquisition of the huge amounts of fumeti information in the biosphere by
random processes incurs preposterous improbabiiftieis out of the question that a
known invariant could have been found by randontg@sees - unless there are many
other, unknown configurations providing the samectfionality. In this case, the
exclusive occurrence of a single one of all possdainfigurations would amount to a
"frozen accident.” It would provide a strong arguntni®r evolution happening, in fact,
because in this case common functional selectiesspire would not explain the



invariance. But it would also show that it is ratdéficult to accidentally hit a new
functionality, which in turn would make it hard s@derstand why so many different
functions have been found at all. The number otfional sequences would have to be
transastronomically large, or else no lucky hitsldde expected. Yet the frequency of a
given function among all possible sequences woalgktio be very small, or else many
differe

nt solutions to each problem should have been faudferent lines of descent.

Are the functional invariants found in the biospieozen accidentsr evidence of
desigr? Does each of them represent just one of a mgfigdssible configurational sets
or the only functional one? Is functionality in diggurational space rather frequent or
extremely rare? | know of no indications that ighti be frequent; the few relevant
observations available point the other Wyinfortunately, there does not seem to be
any way of finding answers to these questions.cdmdigurational space of all possible
genomes is by far transastronomical in extent.

To invoke an extraterrestrial origin of biologigatormation may expand the
probabilities by at most a few orders of magnituglen providing every star in the
universe with a life-supporting planet - an asstampivhich is certainly too optimisti¢
would be insufficient.

Thus, the acquisition of the huge amounts of fumeti information in the
biosphere by random processes incurs prepostargshabilities.

Even for a single protein domain of 100 amino adildsre are 13° different sequences,
coded by 1&° possible sequences of 300 nucleotides. In anaypckey's® estimate,

at most one among %polypeptides of this length might be expectedispldy a given
enzymatic activity of the rather small complexifycgtochrome c. If there are 10
different enzymes, only one among3polypeptides of length 100 may have any
enzymatic activity at all. To provide just one nmlke of DNA coding for each of 9
polypeptides would require @arth-sized planets, each containing an ocean deep,
covering the planet's surface, of a concentratediso (10 mmolar in nucleotides) of
single-stranded polynucleotides of length 300. Asprimitive” enzyme activities are
known, there is at present no conceivable waydsaeably reduce this estimate. Yet, on
the other hand, the smallest viral genome is 1@gitarger, the smallest genome of an
autonomous organism 10,000 times. This meansttigain principle impossible to cover
an appreciable sample of the configurational genspaee by any conceivable method of
investigation - experimental, computational, orevttise. Science cannot answer the
information problem.



| s M acroevolution Feasible?

| have postulated three requirements for macrogoluin addition to those necessary
for the microevolutionary mechanism: emergenceesi functionalities, improvement by
positive mutations, and a reasonable prevalensadaf constructive mutations to form
progressive chains of improvements.

When anew functioris to emerge, its minimal functionality must ar&zidentally,

before it can be selected. The possible emergdre@®w functionality in a hidden state
(in a temporary pseudogene or under cover of amifit function) does not change this
requirement, since the development of a functiorckvis not expressed must proceed by
means of a random walk. Once a minimal functigorésent, its further improvement by
single-step mutations, under the influence of radtselection, is conceivable. But at least
the original emergence of this new function mustespond to a macroevolutionary step,
which is much more difficult, as has been showrerffwne of the many different
biological functions in the biosphere had to ads&east once.

In order to explain how new functional informatioould arise, the concept of a
hierarchy of complexity has been proposed. Accardinthis view, a fundamentally new
level of functionality might emerge, once the coaxily of the lower level structures has
reached a certain degree. These ideas pertainynaihigher levels of biological
complexity than the ones | am discussing here. Teetainly describe a biological
realityX® but do not provide an explanation for the emergesfdnformation in the
individual hierarchical steps. The lowest and sispbf these steps, describing the
mutational random walk in a DNA sequence, mighthgemost promising for
investigating the origin of information, as muclo tdtle is known regarding the higher
hierarchical levels. Therefore, | refrain from dissing hierarchy theory any further.

Each of the newly emerged minimal functions mustdgeable ofmprovemenby

random mutation - up to the near-perfection usualyd in present organisms. This
seemgo be more easily accomplished than the emergain@@ew functionality, but it is
not self-evident that it is possible. Not evenragk "positive" or adaptive mutation, in
the sense of an improved function previously urlab&, has been documented in any
organism. Takeover of functions from other orgarsishy means of episomes,
transduction, genetic recombination, allele assentrand the like, cannot be counted as
an emergence of a new or improved function in theghere, nor can regaining a
function lost previously, or the display, undeess, of a temporarily unused function. A
function which is available in principle, but nataed under normal conditions, may be
induced under stress; but it is lost again upomrnetio a natural-like environment,
presumably because it represents an additionakburd the organism. Observed alleles
with slightly different functionalities may indedx related across a few mutations. But
as they exist side by side, we have no indicatian ¢ither of them represents an
evolutionary advance. Both of them may be needetufbflexibility in different
environmental, anatomical, or developmental costdrtany case, their relatedness by
descent is an inference, not a documented evohryamprovement.



Not even a single "positive" or adaptive mutatiornthe sense of an improved
function previously
unavailable, has been documented in any organism.

There must berogressive chainef improvements. This implies that improvements ar
common, rather than exceptional occurrences. Eattteanacroevolutionary mutational
pathsbetweemositively selectable configurations must be \&@rgrt and proceed by
random processes composed of neutral mutations Arfiyge number of mutations must
have caused successful functional improvements;der to produce today's biosphere.
Furthermore, all parts of the configurational spased by any species must be
interconnected, as the biosphere is believed todr@ophyletic.

Useful configurations have to be found rapidlyleaist bysomespecies on earth. There
has not been much opportunity for search procebses.billion years is a very short
time and the amount of earthly biomass very srhalmpared to the immense number
of possible DNA sequences! If tiehabitablearea within the configurational space is an
infinitesimally small part of the total, by far thergest part of the possible mutations in
any given organism will be detrimental. In all mery small populations, by far the
largest part of the remaining ones will be effesiywneutral, and only the minute rest
may have any potential interest for evolution. Vhst bulk of the exploratory trials will
be lost - in accordance with relevant observatidite huge amount of sophisticated
functional information known to exist in the biogpl would then appear to be sort of a
mystery. In order for evolution to be plausible,tba other hand, an appreciable fraction
of the combinatorial space would have to contaaibl genomes. This certainly applies
for the region of the combinatorial space expldrgdife. But is there a reason to believe
this minute corner to be in principle differentrfrany other region? MamgndomDNA
sequences would have to contain functionally meguirstretches! Is this a reasonable
expectation? Huxley's typing monkey thought experitrsuggests otherwise if actually
computed.

Although, as a rule, texts about evolution do n@rebother to mention such problems,
noneof these processes required for macroevolutioe h&en documented to occur.
Furthermore, requirement (4), the origin of newdlionms - which is an absolute
prerequisite for (5) and (Bas been shown to be likely to involve enormous
improbabilities. As long as no hard facts to thetcary are available, this fundamental
difficulty must not be ignored!

Although, as a rule, texts about evolution do vetne
bother to mention such problenmgne of these processes
required for macroevolution have been documentetdtar.



Thus, the known evolutionary mechanisms accounticroevolution only, while
macroevolution at present looks implausible. (Defitéorcefully raises the same issue,
but does not offer a solution.) Are these mechasjsherefore, true evolutionary
mechanisms at all? If macroevolution does not gceoicroevolution” should not be

called evolution at all. It would then merely reggat a mechanism for maintaining
stability with some variability, possibly some lit@il change and diversification,

including speciation, within a restricted charageace, making such a species, genus, or
family capable of better coping with changing eamiments.

Evolutionary Evidences

The second approach to the question of the realigyolution is to consider the
evidences adduced to support it. There is a hostlaf observations which can be
interpreted in the evolutionary framework. Soméhefse observations can be subjected
to statistical tests and are sometimes shown todidy significant But the crucial point
is that each one of these observatiorsmbiguousas far as its evidence for evolution is
concerned. Occasionally, it has been claimed taltugonary theory has indeed passed
critical tests, according to Poppét'strong criterion of falsifiability for scientific
theories. But in most cases, microevolution aloae heen tested.In others, tests were
done against the implausible null-hypothesis oflcmnes$: As is shown below, all of
these observations are ambiguous because plaa#idfreative explanations exist, which
would make the evidence irrelevant for evolutiammay be difficult to conclusively
show which one of these alternative interpretat@mglies - or possibly both. But as the
proposition that there is no Creator is not denraié, the possibility that evolution is
an illusion has to be taken seriously.

(1) The evidence for highly significasimilarities between the features of different
organisms is impressive. Some of these similardgreompass the entire biosphere, and it
is not surprising that for Dobzhansky "nothing inlbgy makes sense apart from
evolution.®? Yet, in each single case, these similarities meaglte to similafunctional
requirementsStrictly speaking, the features concerned woldsh thave to be called
analogous, rather than homologous. It is in pradtigpossible to prove that a given
feature is absolutely functionless in its totalamigmal and ecological environment. But
if it has any useful function, it is under seleetpressure, and the feature just miggote
to be similar in different organisms in order tofbactional. Why are there so many
occasions where "convergent" or "parallel” evolntims to be invoked?Evidently,

there are many similarities which, even in an etiohary framework, are not indicative
of a common descent. Such functionalist considamatmay apply even to weak
similarities, whose functional signi