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FOREWORD

Graeme O'Neill

Both as aprivate citizen, and as science reporter for The Age, | have had frequent contacts
with creationists. In recent years | have changed from regarding them as fairly harmless
zed ots, whose influence had waned this century, to an insidiousforce whose growth threatens
the intellectual roots of our society.

No doubt thevarious Christian fundamentalist churches, and abody likethe Creation Science
Foundation, would deny vehemently that they pose any threat to society. But the cage that
creationism builds around young mindslimits curiosity and inquiry to narrow avenues, and
constrains the free and creative thought that has characterised Western science since the
Renaissance.

| am dismayed that at least 30 per cent of students entering the science courses in our
universities are either creationists, or hold views incompatible with modem evolutionary
theory. We live in troubled times, and the alienation of our youth has created an ideal
environment for the purveyors of religious fundamentalism.

Science is being blamed, rightly or wrongly, for many of society'sills, and we should not
be surprised that so many young people are expressing their disenchantment by gravitating
towardsgroupsthat offer emaotional and spiritual support, and which seemto offer asimpler,
more rewarding way to look at the world. Unfortunately, the world is more complex than
that. In proffering arigid framework of thought that isimplacably opposed to mainstream
Western scientific thought creationism offers afalse haven.

I have known many Christians, including fundamentalists, and have found most of themto
be admirable, gentle people. Individually, | bear them no malice because | believe their
own constrai ned mind-set preventsthem from comprehending the damage that creationism
can do to young, uncritical minds. To paraphrase an ancient benediction: Forgive them, for
they know not what they do.

Religious fundamentalism is one of the most sacially divisive forcesin the modern world;
in its Christian identity, Creationism, it must be actively and forcefully confronted by
scientistsand thinking citizens. | am happy to be counted among its opponents, and commend
the Skepticsfor their continuing work in exposing the deep flawsin "creation science” - a
term that doesinjury to the very word "science”.
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INTRODUCTION

Peter Hogan
Why ThisBooklet?

At a Creation Science Foundation presentation, attended by members of Australian Skeptics, we
collected anumber of small, coloured leaflets, which had been produced by the M elbourne Support
Group of the Creation Science Foundation. The leaflets made short comments about a number of
aspects of evolution. They were of course designed to undermine belief in evolution and encourage
belief in creationism.

Members of the Australian Skeptics Creationism Group felt that the |eaflets gave avery misleading
view of evolution and needed to be rebutted. We approached anumber of academics and asked them
to write arebuttal of one or two |leaflets concerned with their field of expertise.

These articles, together with the leaflets, are the subject of thisbook. All of the articlesand thework
of producing this book have been done voluntarily.

What isit about creation “science” that makes busy people give up their timeto opposeit? It isnot,
despitewhat the creationistsliketo think, dueto anti-religiousfeglings. At least three of the contributors
to thisbook are practising Christians (they will probably be referred to as* professed Christians” by
the Creation Science Foundation).

All the contributorsto thisbook are scientists and science educatorswho are appalled at the mideading
and scientifically incompetent material produced by the Creation Science Foundation.

Tobiological scientiststhe evidencefor thetheory of evolution is overwhelming. The evidencefrom
palaeontology, physiol ogy, biochemistry, genetics and other areas of sciencefitstogether sowell that
the theory is as certain as any scientific theory can be. Certainly there are disagreements about
whether prehistoric evolutionary changes occurred gradually or suddenly, (which the creationists
attempt to explait), but biologists do not doubt that present life forms exist on Earth because of
evolution.

Geologists are equally certain that the Earth is thousands of million years old. The evidence from
rock strata, radioactive dating, cooling rates, salt concentration in the sea, plate tectonics and fossil
layering attest to a very ancient Earth. The currently accepted figure for the age of the Earth is at
least 4,500 million years. Look at some of thereferences given on page 39 and following to understand
how the age of the Earth has been worked out.
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The Australian Skepticsand The Creation “ Scientists”

The Australian Skeptics' opposition to creation “science” is not anti-religious. The Skeptics see
creation “ science” as an attack on science and science education (see page 36 for afull statement of
our attitude to creationism). There are many fundamentalist groups which believe in creationism.
However the Australian Skeptics' activities have been mainly directed at the Queensland-based
Creation Science Foundation. Thisisanon-denominational group of Christian fundamentalistswho
promote the belief that there is scientific evidence to support the explanation for the origins of the
Earth and itslife forms which is given in Genesis. They believe very strongly that the Bible is the
divineword of God and isscientifically and historically accurate. They see evolution asan attack on
Genesiswhich they regard asthe foundation of Christianity.

The members of the Creation Science Foundation tekethe Bible even moreliterally than the Jehovah's
Witnesses. An articlein their magazine Creation Ex Nihilo (June/August 1990, page 16), tellstheir
readers how to convince a Jehovah’sWitnessthat the Watchtower Society’steachingsare erroneous.
One example discussed in the article is the meaning of a‘day’ in the Genesis account of Creation.
The Jehovah’s Witnesses accept that these Biblical ‘ days' may have been longer than 24 hours, but
the Creation Science Foundation insists that they were 24-hour days.

Thebeliefs of members of the Creation Science Foundation include the following:
¢ the Earth is no more than 10 000 years old;
* theworld was created with all its present life formsin six 24-hour days;

* the great flood of Genesis covered the whole Earth and all present day land lifeis
descended from animals and plants carried on Noah's ark.

Isthere any scientific evidenceto support these unlikely beliefs?In anutshell - none. The evidence
the Creation Science Foundation claimsto have just does not stand up to scientific scrutiny.

Scientific and Creationist Methods

To understand the vast gap between science and creation “ science” we need to compare the methods
scientists use to develop atheory with the way creation .1 science” writers seem to arrive at their
ideas. The scientific method involves looking at all the data available and forming a theory which
best fitsthe data. If further research reveal sfactswhich areinconsi stent with the theory then it will be
modified or, in some cases, a new theory will replace the old one.

Themethodsof the creation “ scientists’, asrevea ed in the materia published by the Creation Science
Foundation, are classic pseudo-science. They are so committed to creationism that they consider
only observations which support their beliefs. They are capable of interpreting evidence only in a
way which maintainstheir view of the Bible. Any facts or scientific theories which contradict these
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beliefs, no matter how well accepted by scientists, they either ignore or attempt to undermine. The
differences between the methods of science and creationism are discussed morefully in Geoff White's
article on page 32.

The Creation Science Foundation publishes aquarterly magazine (Creation Ex Nihilo) and numerous
booksto promotetheir ideas. Their material isof course aimed at non-scientists. It isoften misleading
and inaccurate, but to alay reader can sound convincing. The Australian Skeptics are particularly
concerned that their material will be confusing to students.

The Australian Academy of Science has issued a two-page statement on creationism (Australian
Academy of Science, Satement on Creationism, 1986). A paragraph from this statement says: “The'
Creationist account of the origin of lifeisnot ... appropriateto acoursein the science of biology, and
the claim that it isaviable scientific explanation of the diversity of life does not warrant support.”

Thereactions of scientiststo the material produced by the Creation Science Foundation range from
amused contempt to outraged disgust. This booklet gives scientists with real knowledge of the
topics alluded to in the leaflets a chance to put the record straight. Obvioudly it is possible to give
only abrief outline of the scientific viewpoint in these short articles. We hope that readers will be
stimulated to look at some of the books in the Recommended Reading list (page 39) to get a better
understanding of the careful research and multiple checking that the scientific community hasused to
arrive at its conclusions.

As aready mentioned, the production of this booklet (apart from the printing) has been done by
volunteers. Australian Skeptics are very grateful to the many people who have contributed. Please
take some time to read the acknowledgments on the next page.
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The Beginning of Life- A Scientific Per spective
Dr Les Christidis and Dr Robin Wlson

Our understanding of how life may have begun isbeing constantly refined, but some critics of scientific
ideasrely on misconceptionsto maketheir points. A living system must be ableto metabolise and be
self-replicating. Systems of such complexity would not have arisen in asingle step, as some claim
scientistsbelieve. Instead, the emerging pictureisone of "aliveness' in stageswith agradual transition
between chemical and biological evolution. The ability to make proto-peptides and proto-
polynucleotides (the building-blocks of proteins) would be one such stage of aliveness.

Evolution from prebiotic systems to increasingly complex organic molecules, and finally to living
cells, hasbeen driven by natural selection. Simply put, thisconcept statesthat any system (including
mol ecul es) that more successfully favoursits own existence over others, will multiply and dominate.

A common misconception often used by criticsisthat of abiotic systemstending to disorder. Infact,
amino-acids (the very components of proteins) have been found to be self-sequencing and self-
ordering. Thereisnow anew focus on non-random variation in developing ideas on fife's origins.

The abiotic synthesis of simple organic materialsis commonplace in nature. Furthermore, complex
organic molecul es have been successfully synthesised in the laboratory. A surprising aspect of such
experimentsisthe ease with which the very compounds most critical as precursorsto the important
biological molecules are formed. It is a striking fact that of the thousands of organic compounds
which we know, these very ones should be the most easily obtainable.

The approach of combining the facts of selection, non-randomness and abiotic synthesis of organic
mol eculeswith the concept of agradual increasein "diveness' hasgiven scientistsaclearer perspective
of the processeswhich led to life. Chemical and biological processes do not compete with each other.
On the contrary, they are at opposite ends of the same continuum.
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How Long Has the Candle Been Burning?

Professor Andrew Gleadow

It is quite true that in order to estimate the total time that the candle has been burning you need to
know not only the rate at which the candle burns, but also that the rate has been the same ever since
burning began, and exactly how much of the burnt material was there to begin with. Thisisindeed
analogousto the basic information that isrequired for geological dating techniques, asis pointed out
clearly in any textbook on the subject of geochronology.

What is misleading, however, about the argument presented oppositeistheimplicit assumption that
the behaviour of candles during burning is somehow so mysteriousthat it cannot be understood, or
that it may not follow known physical laws. It is quite obviousthat the laws controlling the burning
behaviour of candles can quite easily be determined by experiment and observation. If candlesof this
type are always observed to have started at a certain length and to bum at a constant rate, then they
could indeed be used as a kind of clock. Candles have, in fact, been used in the past for this very
purpose. It is simply not true, and quite illogical, to suggest that the burning of candles cannot be
understood well enough to estimate how long a candle has been burning.

Inusing natural radioactivity to determinethe ages of rocks, many careful experiments are conducted
to determinethe physical behaviour of the particular measurement systems being used. The behaviour
of different dating systems can beinvestigated directly by experiment and observation to determine,
for example, the amount of daughter i sotope (the"burnt material™) that might beincluded at thetime
of formation. For radioactive decay rates to vary through time would violate the known laws of
physics, meaning that all sciencewould haveto bewrong, not just afew "inconvenient” rock-dating
measurements.

No guess-work is required in determining how much "burnt material” was present initialy in the
radioactive dating systems used in geology, which are based on the measurements of a radioactive
element and its decay products, or the accumulated effects of the decay. A number of techniquesare
available to determine whether any of the product material was actually present when the system
began. Theseinclude theisochron method, which requires no assumptions about how much daughter
product was present initially, or using mineral systemswhich areknown experimentally to incorporate
no daughter product when they are formed.

Another approach isto look at the isotopic composition of the daughter product in mineralsin the
same rock which do not contain any of the radioactive decay element.
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Radiation-damage techniques, such as fission-track dating, study the damage produced in natural
materials by radioactive decay. Such materials clearly cannot incorporate radiation-damage from
beforethey wereformed. In geologically undisturbed systems, all of these approaches can be shown
to give the same results indicating that many rocks, and therefore the Earth itself, are of enormous
age (billionsof years).

The answer to the argument presented issimply that it is possible to understand natural systemsand
physical laws. Such understanding leads to predictions that can be tested to the point where the
underlying physical laws cannot reasonably be doubted. Onthisbasis, it isentirely possibleto usea
candle to estimate el apsed time, and the sameistrue for geological dating systems.
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Variation and Change

Dr Rick Willis

Variation

Mutation provides the source of heritable variation. Creationists view mutation purely as disorder.
An analogy would be the corruption of acomputer program through an error in copying. However,
here the analogy is too simplistic, as computer language is exact, whereas the genetic code is not.
Thereisaconsiderable degree of redundancy in the genetic code; for exampletherearefour different
threebase sequenceswhich codefor theamino acid alanine: GCU, GCC, GCA and GCG. Consequently,
the mutation of a single DNA base (for example, the last in the sequence of three) may have no
effect. Another possibility different from computer languageisthat the del etion of asingle base may
drastically alter the reading of an entire segment of DNA. A closer analogy to the genetic code is
human language, which like DNA is constantly changing according to use. The spelling of words
changes with time, as do the meanings of words. New words arise through new combinations of
letters, for exampletheclassic "chortle" coined by Lewis Carroll. One can arguethat thisword hasa
creator, but very occasionally new words arise simply through transcriptional error. Time will tell
whether the word "dord" meaning density, which appears in the 1934 Webster's Dictionary, gains
currency. It arose accidentally through someone previously misreading an entry "D or d: density".

It is not disputed that the vast majority of mutations are neutral or of deleterious effect; however,
rarely new combinationsof DNA are of benefit, especially in achanging environment. Itisinstructive,
when considering the likelihood of a mutation causing the appearance of a beneficial new trait, to
consider the magnitude of the number of mutationsthat occur from day to day. Inthelowly bacterium
Escherichiacoali, it has recently been estimated that over the globe, each gene of the E. coli genome
mutates at least 250 million timesaday. Evenin manit isestimated that worldwide there are 80,000
new mutations for each gene per human generation. One cannot argue that every combination of
DNA already existsin thisworld, and that mutation provides nothing new. Consider that, even for a
short piece of DNA coding for say, 200 amino acids, there are more possible combinations, 10264,
than there are atomsin the known universe.

Change

A frequent challengelaid before the evolutionary biologist isthis: 'show me an example of aspecies
that has just evolved'. Clearly thisis a difficult task, as such change in higher organisms may take
many, many generations, and my be impossible to witness within the time scale of a human life. A
human lifetime represents only about twenty billionths of the estimated time over which organisms
have been evolving, and thus the average number of species expected to evolve within a human
lifetime should be small.
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Unfortunately too much of our information regarding evol utionary change relies on studies of rapidly-
growing bacteria such as Escherichia coli, which has only a single chromosome, and numerous
ancillary means of altering its genetic composition, and these are not found in higher organisms, as
far as we know.

There is no shortage of examples of artificially created domestic species, especialy hybrids and
polyploids, but have any new species emerged without human assistance within, for example, the
past hundred years? The answer isyes.

One of the best examples of arecently emerging speciesisthat of the apple maggot fly (aform of
Rhagol etis pomonellain the United States. The original speciesisanative pest of the North American
hawthorn. With the introduction of apple trees from Europe in the nineteenth century, it was found
that the hawthorn maggot fly was able to feed on the apple trees. Over the course of decades, two
populations of maggot flies are now found in the same area: one population feeds on hawthorn and
the other on apple. Thetwo popul ations have diverged such that interbreeding, although till possible,
does not commonly occur. Furthermore there is evidence that there are now marked differencesin
egg-laying preference, maturity times, and in enzyme-coding genes. It appears that it is simply a
matter of time beforefull breeding isolation isapparent, and full speciation will be regarded ashaving
occurred.

Amongst plants, examples of emerging species are also known from the wild. Perhaps the best
known isthat of the rush Spartinatownsendii, and its fertile form Spartina anglic, which were first
collected in southern England in 1870 and 1892 respectively. However, one could argue that these
are special cases, being polyploids. In more recent times an unusual population of the wireweed
appeared for thefirst timein 1966 in Oregon, and has since been shown to be reproductively isolated;
it has since been named as a new species Stephanomeriamalheurensis.
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Natural Selection

Dr Rick Wlis
Introduction
Evolution theory containsthree fundamental idesas:
1) thereisenormous and continuously emerging variation within popul ations of living organisms;

2) thereisdifferential survival amongst theindividual s comprising these populations, known asnatural
selection (thoseindividual s carrying characteristicswhich enhance survival and ultimately reproduction,
are most likely to pass these characteristics to the next generation); and finally, as a result of the
foregoing,

3) thereis biological change or evolution.

The modem synthetic theory of evolution encompasses the above, and provides much of the
mechanistic genetic and biochemical detail of which Darwin was ignorant. Mutational processes
provide the continual source of variation required, and this variation is the substrate for change. In
support of this, chromosomes which carry DNA can be manipulated in the laboratory in numerous
ways, through the use of mutagenic chemicals, irradiation, and biological agents such as phagesto
yield aseemingly limitlessarray of mutant forms.

Natural Selection

Theterm "natural selection” was coined by Darwin to contrast with artificial selection, or selection
as practised by humans on domestic animals and plants. Through both conscious and unconscious
selection and culling within domestic species, humans have very clearly altered the form of many
animalsand plants, and Darwin was much influenced by the wealth of examplesavailable, including
that of the common pigeon. Darwin envisaged asimilar process of change occurring inthewild, in
which the causative agent was"Nature" herself. This concept served Darwin well in Victorian times,
however, today, natural selection isaterm which islessimportant than before.

Natural selectionisredly acollectivetermlike"ageing” whichimpliesdirectional changewith respect
to time, but which involves many specific activities. We can say that an individual is undergoing
ageing, but inreality we aretalking about ahost of physiological changesto cellsand organs. Similarly,
natural selection isaconvenient term that summarisesthe changesto apopulation dueto differential
birth and deaths of certain individuals; but, thereisno purposeful agency or power asnatural selection.
Natural selection asan operational forcein evolutionisnomorerea thanis"Lady Luck" in directing
the throw of dice.
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In spite of this, natural selectionisan often useful term to encapsul ate the processes that accompany
biological change. That change does occur in the biological world is indisputable, even amongst
most creationists. Virtually every biology student has learned of the black forms of the peppered
moth (Biston betularia) which suddenly became prominent inindustrial 19th-century England. Other
notable exampl esinclude the appearance of strainsof micro-organismsresistant to antibiotics, including
theinfamous"golden staph" (Staphylococcus aureus), pesticide-resistant popul ations of rodents and
insects, and amongst the most striking examplesisthe natural emergence of grass populationsresistant
to poisonous heavy metals, on soil contaminated with mining wastes. These examples are very
important to evolutionary theory asthey provide striking examples of sudden changein responseto
man-made environmental conditions.

These are not necessarily the best examples of evolution, asonly asingle character isinvolved, and
reversal to the wild or "mongrel" type can occur. Where the course of evolution is known over a
longer period, the case is different. Banana plants were introduced by Polynesians to the Hawaiian
islands approximately 1000 years ago, and since that time, five new banana-feeding species of a
moth, Hedylepta, which normally feed on palms, have evolved: this cannot be reversed.
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Homologies

Professor JimWarren

Comparing anatomical structures, physiological processesand behavioura patterns between organisms
strongly supportsthe concept of evolution; thisconcept isnot a"hypothesis' yet to be proved, but is
aswell-established as many scientific paradigms. In different organisms (plants or animals) thereare
anatomical structures, chemical processesand behavioural patternsthat are either identical or similar
and may have common features in their embryological, developmental stages. Such features are
called "homologies*, and they are considered to be derived from acommon ancestral stock.

.Examples of homologies are (1) physiological - the nervousimpulseischemically and electrically
the samein al animals; (2) behavioural - nest building is similar in all species of Australian grass
wrens; (3) anatomical - the leaves of roses and blackberries are structurally similar, asarethe limbs
of terrestrial vertebrate animals such as horses, birds, humans, etc.

Although homologous features in different organisms are derived from a common ancestor, it does
not follow that they should necessarily have the same underlying genetic control mechanisms. The
original genetic structure could change over time through mutations andlor rearrangement of the
chromosomes carrying the genes. In fact, the genetic structure must have changed to lead to the
differences between homologous featuresin the descendants of the ancestral stock.

The late Sir Gavin de Beer contributed greatly to our understanding of homologies and evolution.
However, noneof hisorigina research contributesto amodern genetic understanding of gene control
of any structure, homologous or not, and for the Creation Science Foundation to say otherwiseisto
admit ignorance of the man, his work and genetics. Sir Gavin did study the well-known fact that
similar structures, for example the limbs of vertebrates or the gills of fish, may not develop from
matching sitesin different species.

The evidenceisthat such structures develop from different segmentsin those animalsthat are built
on asegmental pattern such asmammals, including humans, where the embryonic segmental pattern
persists in adults as the segmental vertebral column, the segmental spinal nerves, the segmental
muscles, etc. In such adevelopmental pattern the limbsmay originate from, say, segments 28 through
31inonespecies, but segments 24 through 27 in another, counting the segments backwardsfrom the
bead. Thisdoes not mean that such structures are not homol ogous and therefore derived from common
ancestral features. It meanslie

number of segments have changed, some may belost and some added, and this has been demonstrated
experimentally in some groups of animals.
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Related to the question of homologiesisthat of relic structures. These are features that are clearly
functiona in some, usualy more primitiveanimal sbut appear to serveno purposein animalsconsidered
more advanced, that is, descended from the primitive groups. An excellent Australian exampleisthat
of the egg tooth on the snout of the embryo of the common brushtail possum which is homologous
with the egg tooth of reptiles and birds. The egg tooth is a cornified tooth-like projection on the
snout which isused by the hatchlings of reptiles and birdsto cut the egg membranes and shell and so
emergefromthe egg. In the brushtail possum it serves no purpose because thereisno enclosing egg.
It isaremnant bequeathed by ancestors that hatched from eggs.

The question of "embryonic recapitulation” as expressed in 1874 by Ernst Haeckel in the phrase
"ontogeny recapitul ates phylogeny", and used by himin essayson evol ution, has never had substance
in rigorous evolutionary biology; in today's terms Haeckel's views on this and other subjectswould
be considered to border on mysticism. He was correct, however, in illustrating and stating that
embryos of some animal's possess features only during embryonic stages, but which persist into the
adult stage in other animals. This is related to the evolution of life cycles from fertilised egg to
mature adult, which is a complex subject examined in detail in S.J.Gould's book, Ontogeny and
Phylogeny, and explained in more general termsin Sir Gavin'sbook, Embryosand Ancestors. To cite
Haeckel and hisviews as a cornerstone of evolutionary biology isto citeastraw man, and reflectsa
lack of knowledge of embryology and its role in evolutionary studies, as well as contemporary
developmentsin biological science.

Reference
de Beer, G.R. (1951). Embryos and Ancestors. Oxford University Press. [This is a thorough

examination of the relationship between morphological features of embryos and those of adultsin
the context of evolutionary biology.]
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Dinosaurs

Professor JimWarren

Theunravelling of the evolution of dinosaurs presents problems no different from those of any other
group of plants or animals. To hope to establish a complete evolutionary history, that is a graded
series of fossilsfrom ancestor to descendant with al transitional forms, isto expect too much of the
fossil record in most cases, but there are exceptions. Simple observations of geological processes
and fossilisation asthey occur around ustoday will show why, as even the most casual observer will
detect.

First, terrestrial animals are rarely preserved because they do not usually die in places where they
may befortuitously buried and preserved. Their bodies usually decay or are eaten by scavengers, as
anyone travelling in the country may observe, Australiais not littered with dead kangaroos though
tensof millionshavedied,

To be preserved, plants and animals must be washed into an area where they will be covered by
sediment with a chemical composition suitable for preservation. There must then be no subsequent
destructive erosion. The chain of eventsleading to these circumstancesisrare, and to think it would,
or should occur repeatedly generation after generation isto think the absurd. But thisiswhat would
be required if complete evolutionary lineages were to be preserved. Nevertheless, if one postulates
the conditions under which continuous sedimentation and fossilisation may occur with little or no
erosion and, therefore, preserve a graded series of transitional forms, there are such places: the
ocean basins.

Unfortunately, recovering fossilsfrom aseries of sedimentsin an ocean basinisdifficult and expensive,
but it has been doneinafew placesby drilling. Drill coresfrom ocean sediments may be many metres
inlength but are only afew centimetresin diameter, so only small fossil organismsarerecovered. In
these circumstances there is a graded, evolutionary sequence showing change through transitional
forms from the lower end of the drill core (ancestors) to the upper end (descendants).

Although the fossil record is incomplete in most places, as would be expected, some fossils are
occasionally found that are clearly on the border between primitive and advanced groups. A good
examplewould be agroup of small animals called "microsaurs’. These are well documented in the
fossi| record and they have somefeaturesthat are characteristic of amphibiansand otherscharacteristic
of reptiles. Accordingly, it has not been straightforward to determine whether these fossil animals
werereptilesor amphibians, although on balance most pal aeontol ogi sts consider the amphibian features
predominate.

The well known fossil Therapsids, often called the "mammal-like reptiles”, from sedimentsin the
Karoo Desert are, likethe "microsaurs”, another problematic group. In the detailed anatomy of their
skulls these fossil animals exhibit a condition of the jaws and the middle ear hearing apparatus
intermediate between the otherwise markedly different conditions that distinguish reptiles from
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mammals. The condition of this hearing apparatusin reptiles and mammalsis so different that until
the discovery of the fossil Therapsids it was difficult to imagine an intermediate stage to link the
mammals with the reptiles from which they were thought to have evolved; now that problem is
solved by having excellent intermediate forms.

Dinosaurs are extremely diverse and, contrary to their popular image, are not common asfossils. As
would beexpected of large, terrestrial animal svery few died under conditionsthat allowed fossilisation;
the same is true for large animals today. There are less than 10 good specimens known for many
types of dinosaurs, and as few as one or two specimens for some species. Accordingly, a series of
intermediate formsis uncommon, but some are known. There isagood sequence of evolution from
ancestral reptiles, called thecodonts, through to dinosaurs, largely from recent discoveriesin Argentina.
Thereisalso agood sequence of how the so-called "duckbilled" dinosaursevolved their characteristic
jaw structures.

Itisnot well established if dinosaurs became extinct suddenly or gradually over time, but thelatter is
more likely from evidence to date. The vagaries of fossil preservation result in afossil record that
does not allow the time nor rate of extinction to be determined precisely. However, the fact that a
variety of plants and animals contemporaneous with dinosaurs survived them, suggests there was
not aglobal biological cataclysm.

Thelast dinosaur isknown from rocks around 60,000,000 years old, which is some tens of millions
of years before the first human type fossil is recorded. The Creation Science Foundation does not
accept thisgeol ogically unequivocal evidence, and in support of their view allege that human tracks
arefound in association with dinosaur tracks at Paluxy River near Glen Rose, Texas. Thisallegation
was shown to be false as early as 1939 when pictures of the purported tracks were published in the
magazine Natural History. The tracks are clearly fake, and are obviously carved into the rock by
someone with a poor knowledge of foot anatomy. For example, the toes are not connected to the
rest of thefoot, and thereisno arch. Scientists do not accept thisevidence, not becauseit contradicts
evolution, but becauseit isacombination of poor analytical skillsand deception, as anyonevisiting
the Paluxy River trackway locality can seefor themselves.
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Bivalved Molluscs and Past Environments

Dr Neil Archbold

Asyouwalk along the beach you will indeed notice many bivalved mollusc shellslying separated as
the waves wash them back and forth. However, swim out into the deeper water, below wave base
and where are the dead molluscs?

Invariably, away from the hectic, wave-washed beach, in deeper water you will find layers of sediment
that have been quietly deposited. Within this sediment lie many burrowing bivalved molluscs- hidden
from view. When they die, their shells are already buried whole with the shells closed, to bein turn
covered with additional layers of sediment.

Aspart of the geological record of our Earth, many extensive and thick marine sedimentary sequences
have been preserved. Within these sequences are old beach deposits and old deeper water deposits.
The way in which fossil shells are preserved assists geologists in determining in which ancient
environment the sedimentswere once deposited. Fossil occurrences of separated bivalve shells (not
all such fossils are of whole, closed shells) usually indicate shallow water deposition above wave
base. Fossil occurrences of complete closed shellsusually indicate deeper quiet water sedimentation
which preservesthe shellsinlife position.

An understanding of the full range of modem sedimentary processes (not just those operating on a
beach) is essential for understanding the environments of deposition of the ancient sedimentary
seguencesin the geological record.

Shellsfound in high mountainsor far inland do not imply aworld wide flood but rather tell us of the
dynamic way inwhich theland may be uplifted over geological time. Read further on the science of
geology - the reference below is a comprehensive, readable text on the subject.

Reference:

S.M. Stanley, 1989. Earth and Life Through Time (2nd edition), W.H. Freeman and Co., New York,
689 pages
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COAL - A Question of Time:
Another Creationist Fairytale

Dr Neil Archbold

The Creation Science Foundation's pamphlet on Coal isyet another example of poor thinking, incorrect
statements, and ignorance about the science of Geology.

Coal formation requiresthe accumulation of the remains of vegetation which may rangein typefrom
club-mossesto flowering plants (depending on the age of the deposit). Coal may forminsitu, that is,
where the vegetation grew, or it may form asaresult of thetransport of the remains of vegetation. In
general terms, coa geologistsrecognisethat most extensive coal depositsdevel oped from theformation
of peat bogs. The peat accumulation may then be covered with extensive sedimentary layers, and
during tectonic deformation the peat |ayers may be subjected to pressure and heat which may increase
the rank of the coal (peat --> lignite --> black coal --> anthracite). Each coa deposit has its own
unigue history of formation; to generalise about world-wide coa formation may fool the layman, but
is nothing but a poor joke to the coal geologist.

Coal deposits, likeall sedimentary rock sequences, are dated by their contained fossilsusing principles
and laws established at the end of the eighteenth century. These principlesand laws have never been
disproved and are used on aday to day basisin the exploration for oil and coal today. Why isit that
older coal deposits (asdated by the geological time-scale) contain only the remains of more primitive
plants, whereasthe younger coal deposits contain the remains of more advanced plants? Conventional
geological dating predictsthisstate of affairs; creationist ideas do not predict thisobservabl e sequence.
Itistimefor creationist pseudo-scientists to face the facts of the world.

An excellent (but highly technical) book on coal isnamed below. The book representsthe true state
of themodem knowledge of coal depositsand their formation. Come on creationi sts, show usscientists
where we are wrong! Let's get down to real data and facts.

Reference: Lyons, PC., and Alpern, B. 1989: Peat and Coal: Origin, Facies and Depositional
Models. Elsevier, Amsterdam.

Afterthought: Quote from pamphlet: " Swamp plants don't have lots of pollen!”.
Suggestion to creationists: study the plant Typha australis - a plant not unfamiliar to Moses.
(Reference: Zoliary, M., 1982: Plants of the Bible. C.U.P, Cambridge.)
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Mankind's Ancestors - An Evolving Story

Dr Neil Archbold

The Creation Science Foundation's Discarded Candidatespamphlet isaclassic " straw man" argument.
It must be remembered that the three discarded examples were discarded by scientists (not
fundamentalist creationists) asthe specimenswere subjected to further study. They provide proof of
theway in which scientific investigations accept no "ultimate truths"!

Neanderthal s, about whose rel ationshipsthereis still alot of debate, were never considered by most
authoritiesto be our direct ancestors. "Piltdown Man", after 40 yearsduring which itspositioninthe
human evolutionary tree came to seem more and more anomal ous, was shown by scientists (NOT by
fundamentalist creationists) to be a fake (but a very clever one). "Nebraska Man" fooled a few
scientistsfor just 5 yearsin the 1920's, before it was found to be a peccary (not "pig") tooth - again
by scientists, NOT by fundamental creationists. "Nebraska Man" is a perfect straw man, since no
textbook mentions "him", no evolutionary theory is based on "him" and no evolutionist anywhere
has considered him to be a primate since 1927.

What fundamentalist creationists should be addressing is the vast amount of genuine evidence
discovered by scientists over the past century - particularly the past quartercentury. The second
edition of the Catal ogue of Fossil Hominids (edited by K.P.Oakley, B.G.Campbell and T.I.Mollison)
listed the discoveriesin Africaup to 1977; the number of specimens (excluding isolated teeth) found
at the three most productive fossil sites to that date was: Koobi Fora (Kenya), 113; Swartkrans
(South Africa), 85; Sterkfontein (South Africa), 78. Whereisthe creationist critique of the abundance
of material found at these and other sites, and of the mass of specimensfound in the years since that
date? Or are the creationists afraid to face up to the true state of affairs?

The modem story of Man's ancestors (with differing scientific interpretations) is summarised in:
"Tracks Through Time: The Story of Human Evolution”, Australian Natural History Supplement
No. 2, 1988, 58 pages, The Australian Museum Trust, Sydney.
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The lrreligious Nature and the Scientific
Status of Evolutionary Theories

Geoff White
The Religions Status of Evolutionary Theories

Evolution isoften presented by literal creationists (thosewho interpret the Genesis Creation narratives
as scientifically and historically accurate records) as a thoroughly religious belief system. Henry
Morris, thewell-known American literal creationist, has defined evol utionism as:

"Worshipping the forces and systems of natureinstead of their Creator"
(Morris, 1984, page 19)

And in the same spirit:

"The controversy isnot religion versus science, it isreligion versusreligion”
(Ham, 1983, cited in Selkirk and Burrows, 1987, page 8).

Kemp challengesthisclaim by seekingto clarify theterm religion:

"A better understanding of religion can be found in a list of religionmaking
characteristics offered by William Alston. He suggested that religion is
characterized by thefollowing kinds of things: abelief in supernatural beings, a
distinction between sacred and profane objects, ritual acts focused on sacred
objects, amoral code with supernatural sanction, religiousfeelings (e.g. awe)
aroused by sacred objects or ritual, prayer, aview of the world asawhole and
theindividual'splaceinit, organization of one'slife based on that world view,
asocial group bound together by these traits"

(Kemp, 1988, page 227).

Evolutionary thinking clearly does not meet these criteria.

Having lost the battle for acceptance asascience (National Association of Biology Teachers, 1982),
the creation "science” movement is now trying to achieve the inclusion of its teachings in school
programs by claiming that it has equal status with evolution as areligious position. Thisis clearly
untrue, and Morris definition must be degply offensiveto both Christian and non-Christian evolutionists
dike.
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True Science and Creation " Science”

Much has been written about the processes of science (how science actually works) and the picture
isnow much more complex than many school science textbookswould have usbelieve. The production
of new scientific knowledge does not occur via a single method, and is now understood to be a
highly creative process (Chalmers, 1976). New ideas are presented to the scientific community for
intense scrutiny and further testing and are held tentatively, the possibility of modification or outright
rejection alwaysbeing present.

Themost basic check point through which all scientific ideas must passisthat of falsifiability. To be
accepted aslegitimate, ascientific hypothesis must be capablein principle of being proved incorrect.
In contrast, the hypothesisthat God created the universe is not open to disproof, because we cannot
prove or disprove the existence of God. This proposition istherefore atheological statement and is
not in any sense ascientific hypothesis. Evolutionary theories are, however, open to the possibility of
disproof:

"The demonstration of human fossils in Carboniferous rocks, of vertebrates
with three pairs of limbs (asin angels), or of agroup of frogswith three ossicles
in the inner ear, would certainly lead biologists to an agonising reappraisal”
(Selkirk and Burrows, 1987, page 8).

Because creation "scientists’ believethat statementsin the Creation narrativesin the Bible cannot be
scientifically or historically incorrect, they come to the scientific data with minds aready made up
about what to do with observationswhich conflict with their view of Scripture: specifically, that such
observations must berejected, sincethe Biblical statements cannot be modified (or falsified) because
they areregarded asdivineliteral truth.

Finally, one of the featuresof creation "science” literatureisitslimited number of frequently recycled
predictions. Inreality, creation "science" cannot use the processes of scienceto investigate Creation,
because of its a priori rejection of explanations which do not involve the supernatural. To date,
creation "science" has not provided any substantive critique of evolutionary theories, nor has it
generated genuine scientific hypotheses.

Thelmportance of Presuppositions

nose of usfavourably disposed towards an evolutionary perspective arefrequently (and quiterightly)
called by creation "science" writers to a re-examination of our presuppositions (those beliefs we
already hold) about evolutionary ideas.

Presuppositionsinfluence both what we observein thefirst place and the conclusionswe draw from
those observations. Literal creationists could likewise benefit from an examination of their own
presuppositions about the Bible.
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Just what are some of the dearly held and unquestionable beliefswhich literal creationistsbring with
them to their interpretation of the Bible? That:

¢ theBibleisthe Word of God;
* theBibleis, therefore, without any error of any kind;

¢ theBiblemust beinterpretedliterally (but only wheretheliteralist community
itself arbitrarily decidesthisto be appropriate);

¢ Chapters1 and 2 of Genesis present scientifically and historically accurate
datawhich must beinterpreted literally and factually.

It isworth noting here that the Bible is a single volume comprised of many books and he~ having
numerous authors. Withinits coversare to be found many different stylesof literature.- for example
poetry, songs, historical records, letters to friends and churches. Some of these writings are more
obviously intended to be interpreted literally than others.

Bearing in mind that the most powerful form of writing for conveying ultimate truthsto readersover
thousands of yearsisthe symbolic (non-literal) form, it is not

surprising that the majority of Old Testament scholars, conservative and nonconservative alike, regard
the Genesis 1 and 2 texts as non-literal.

Againgt thismajority opinion stand the literalistswho somehow decide, arbitrarily and without informed
criteria, which portions of the Bible areto beinterpreted literally and which not. To them, Genesisis
literal truth. Thisisthe crucia presupposition which literalistsimpose upontheBible. It isthey who
decide what the Bible must mean, and in so doing they devalue the very Scripturesthey venerate so
highly, by placing themselves above the textsinstead of allowing the Bibleto speak for itself.

Thevital questionswhich Genesis addresses (e.g., why are we here?why did God create us?why is
thereamoral difference between God and oursel ves?) cannot be answered by science. These questions
are, however, appropriately addressed by the

Creation narratives. To approach the Genesistexts seeking answersto questions of mechanism (e.g.,
how did God create us?) is missing the point of their message and is not without risk:
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"...what is much more likely to undermine Christian faith is the dogmatic and
persistent effort of creationiststo present their theory beforethe public, Christian
and non-Christian, asin accord with Scripture and nature, especially when the
evidence to the contrary has been presented again and again by competent
Chrigtian scientists’

(Young, 1982, page 150).
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Attitude and Aimsof Australian Skeptics
on Creationism
Our attitudeto Creationismiis:
¢ that scientifically untestablereligiousbeliefsare not our concern;

¢ that thereisoverwhelming scientific evidence to confirm the theory of
evolution;

* that creationists opposition to evolution isbased on religious concerns;

¢ that the Creation Science Foundation is misusing and distorting sciencein
away whichisintellectually dishonest and scientifically incompetent;

¢ that the anti-evolution material being presented by the Creation Science
Foundation is confusing to the public and gives afalse impression about
science and the theory of evolution;

¢ that creationist beliefsin the origins of life may betaught in religious
instruction classes but should not be taught in science classes.

Our aimsin opposing Creationism are:
¢ topresenttothepublic scientifically acceptabl e information about evolution;

¢ torefutescientifically incorrect statementsin Creation Science Foundation
publications;

¢ toprevent Creationism being taught in science classes;

¢ tomakethe public awarethat Creation Science Foundation publications
cannot berelied uponfor scientificinformation;

* topromote scientific appraisal of creationist claims.
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CONTRIBUTORS

Dr Neil Archbold, B.A., M.Sc., Ph.D.

Lecturer in Earth Sciences, Deakin University, Rusden Campus. Activein research on
palaeozoic fossils, especially Permian brachiopods and their world wide distribution,
evolution and correlation. Isinvolved with hislocal church and isconcerned about the
debate between fundamentalist theol ogies and science.

Dr LesChristidis, B.Sc.(Hons), Ph.D.

Curator of Birds, Division of Natural Sciences, Museum of Victoria. Has spent eleven
years on research in the genetics, evolution and origin of the Australasian bird fauna,
has authored a number of scientific publications on these topics. Has expertise in
cytogenetics, biochemical genetics.

Professor A.J.W. Gleadow, B.Sc.(Hons), Ph.D.

Dean of Physical Sciencesat LaTrobe University and Director of the Victorian Ingtitute
of Earth and Planetary Sciences. Activein devel oping and applying the techniques of
fission track dating to avariety of geological problems, particularly continental break-
up and oil exploration.

Mr Peter Hogan, BSc, Dip.Ed., Grad. Dip. of Education and Training (Technology).

Australian Skeptics Victorian Committee. Science Teacher with the Victorian
Department of School Education.

Mr Graeme O'Neill, B.App.Sci. (Biol).

Formerly Science and Technology Writer for The Age, now Science Correspondent
for Time Magazine. He has been ascience writer for 18 years, including 6 yearswith
the Age. He has an interest in evolutionary theory and takes an interest in the
creationlevolution debate because heisfrequently contacted by creationistswho read
hisarticles.

Professor JamesWarren, M.A., Ph.D. (University of California).

Professor of Zoology at Monash University. Active in research on vertebrate
morphol ogy and pal aeontology and al so the phylogenetic rel ationships of vertebrates.
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Mr Geoff White, B.App.Sci.(Biol), Dip.Ed. MEd.

Department of Curriculum and Teaching, Deakin University, Rusden Campus. Geoff
has a specia interest in the teaching and learning of biology and is working towards
the completion of aPh.D. in the public understanding Of science. Heis acommitted
member of alocal church andisinvolved in the exploration of the relationship between
faith and scientific belief.

Dr Rick Willis, B.Sc.(Hons), Ph.D.

Dr WillisisLecturer and Chairperson of the Biology Division, School of Scienceand
Mathematics Education, Institute of Education, University of Melbourne. He isin
charge of teaching Evolution in the Biology course.

Dr Robin Wilson, B.Sc.(Hons), Ph.D.

Collection Manager, Department of Crustacea, Museum of Victoria. He has recently
completed his Ph.D. on the evolutionary relationships of marine polychaete worms.
Ten yearsexperience studying the species diversity and biochemical geneticsof marine
invertebrates. Authored numerous scientific publicationson this.
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RECOMMENDED READING

On the Evolution/Creation Debate

Plimer, 1an, 1993. Telling Liesfor God. Random House

Takes athorough look at the basis of creationism. Analyses the "science” used by creationists and
exposes the scientific fraud of the leaders of the "creation science” movement. Also looks at the
theology of fundamentalism.

Australian Academy of Science, 1986. Statement On Creationism AAS, Canberra.
A two-page statement which gives some background to the creationlevolution debate and explains
why creationism should not be taught in science classes.

Bridgstock, Martin and Smith, Ken (Editors), 1986. CREATIONISM - An Australian
Perspective. Australian Skeptics.

Articles by academics and scientists on Creationism. Investigates Creation Science Foundation.
Discusses and refutes arguments used by Creationists.

Committee on Science and Creationism, National Academy of Sciences, 1984. Science and
Creationism - A View from the National Academy of Science. National Academy Press.
Commentson the differencesin the methods of science and creationism. Discussesthe evidencefor:
an old earth; general evolution; human evolution. Brief but authoritative.

Futuyina, Douglas, 1983. Science on Trial. Pantheon.
Recommended for afuller understanding of the evolutionary perspective.

Godfrey, L.R. (Ed), 1983. Scientists Confront Creationism W.W.Norton.
Scientists and educators answer the creationists arguments. Sometimes gets technical but fairly
readable.

Kitcher, Philip., 1982. Abusing Science. MIT.
About the Creationistsin the USA. Ably defends evol ution.

Selkirk D.R. and Burrows, F.J. (Editors), 1987. Confronting Creationism: Defending Darwin.
NSW University Press and the Australian Institute of Biology.

Scholarly refutation by scientists of the pseudo-science of creationism. Very compehensive. Includes
geology and age of earth material. Also discusses creationists and fundamentalists.
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Price, Barry, 1990. The Creation Science Controversy. Millennium Books, Sydney.
Examines in detail the activities, publications, personalities and beliefs of the Creationists, in the
USA and Australia. Outspoken.

On Evolution

Dawkins, Richard, 1988. The Blind Watchmaker. Penguin Books.
Explains how random mutations and natural selection haveresulted inthediversity of lifeformsand
their often amazing ability to adapt to their environment.

deBeer, GR., 1951. Embryos and Ancestors. Oxford University Press.
Thoroughly examinesthe rel ationship between morphol ogical features of embryosand adultsin the
context of evolutionary biology.

Dickerson, RE., 1978. " Chemical Evolution and the Origin of Life",
Scientific American 239: 62-78A
Popular account of the major theories on the origin of life.

Eldredge, N., 1987. The Natural History Reader in Evolution. Columbia University Press, New
York.

Gould, S.J.: 1980, Ever Since Darwin; 1983, The Panda's Thumb; 1984, Hens Teeth and Horses
Toes. All published by Penguin.

Collections of interesting and easy to read articleswhich will help understand aspects of evolution.
The third book has three chapters on creationism.

Orgel, L., 1982. " Darwinism at the Very Beginning of Life", New Scientist, 15 April 1982:
p 149A
Popular account by one of the leading researchersin the field of early organic evolution.

Patterson, C., 1978. Evolution. University of Queensland Press, St Lucia.

Young, David, 1992. The Discovery of Evolution. Cambridge University Press.
A balanced, readable work which tracesthe history of thetheory of evolution through to the present.

On Geology

Clarkson, E.N.K., 1986 (2nd edition). Invertebrate Palaeontology and Evolution. Allen and
Unwin, London.
A good text on Palaeontol ogy.
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Harland, W.B.; Armstrong, R.L .; Cox, A.V.; Craig, L.E.; Smith, A.G. and Smith, D.G., 1990.
A Geologic Time Scale 1989. Cambridge University Press, Cambridge.
A specialist reference on geological time.

Stanley, S.M ., 1989. Earth and Life Through Time. W H Freeman and Co, New York.

Thackray, John, 1980. The Age of the Earth. Institute of Geological Sciences, UK.
Brief, well-illustrated book on the history of the Earth and geological dating methods.

Young, A. D., 1982. Christianity and the Age of the Earth. Zondervan Publishing House,
Michigan.

A creationist geologist examines the evidence for an ancient Earth and decides that geologists are
correct.

MoaooreR.C., Teichent C., Robison R.A., (successive Editors); from 1953, ongoing. Treatise on
I nvertebrate Palaeontology. The Geological Society of Americaand Univer sity of KansasPress.
For the specialist palaeontologist. Summarizes tens of thousands of described fossil genera. This
seriesisthe starting point for serious palaeontological research, but isusually ignored by Creationists.

On Science and Religion

Asimov, Isaac, 1981. In the Beginning. New English Library
Discusses statementsfound in thefirst 11 chapters of Genesisin thefight of accepted modem scientific
views.

Birch, Charles, 1990. On Purpose. NSW University PressLtd.
Proposes a holistic philosophy which integrates modem scientific ideas, religion and current global
problems. Discusses evol ution with some comments on creationism.

Ratzsch, Del., 1986. Philosophy of Science. The Natural Sciences in Christian Perspective.
InterVarsity Press, lllinois.

Spong, John Shelby, 1991. Rescuing the Bible From Fundamentalism: A Bishop Rethinks the
Meaning of Scripture. Harper, San Francisco
A controversial but well-researched look at the question of biblical inerrancy.
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