EDITORIAL

A MECHANISM FOR RAPID CHANGE?

In ahighly recommended book! Del Ratzsch notes that creationists
and evolutionists often criticize each other for positions that are more
imagined than real. One of the most common misconceptionsisthealleged
creationist belief infixity of species.? One may read dogmatic statements
that creation theory cannot be true because Noah's ark could not hold all
the species of beetles, etc. Such arguments seem misguided to many
creationists. | doubt any creationist believes that the ark needed to hold
250,000 or more species of beetles. One reason this criticism seems
misguided is that creation theory includes the expectation of change in
species. Whether every species of beetle depended onthe ark for survival
isan interesting question that will not be pursued here.

The Bible includes severa statements that indicate that change in
speciesisto be expected. Genesis 3 records the story of the sin of Adam
and Eve, followed by the curses pronounced on nature. As a result of
those curses, the serpent wasto crawl onits belly, and thorns and thistles
would be produced. If these conditions already existed, they could not be
attributed to the curses resulting from sin. Thus, these species would
change. Another suggestion that plantswould changeisfound in Genesis
2:5, which states that certain types of plants had not yet appeared.® The
text seemsto be referring to the spiny xerophytic plants now commonin
Israel, but the changesthat produced thistype of plant had not yet occurred
at thetime Adam was created. In Genesis6:12 weread that “al flesh” had
corrupted itsway, the earth being filled with violence. ThisjustifiesGod's
decision in verse 7 to destroy not only humans, but the beasts also.
Apparently, all of nature was adversely affected by the changes brought
about by sin.* Since plants provided the only food given to theanimalsin
Eden’, the predatory habits of many species are another change that has
occurred since the creation. The pain associated with childbirth isanother
changeimplied inthe curses of Genesis 3:14-19. Theideathat significant
changesin specieshave occurred asaresult of sin hasan important place
in creation theory.

Alleged belief infixity of speciesisnot the only criticism of creation
theory. Ironically, creationists are al so sometimes criticized for believing
in too rapid arate of change. If predation, parasitism and pathogenicity
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are all the result of sin, this means they must have arisen in arelatively
short time, compared with the long ages of conventiona evolutionary
theory. Evolutionists have generally held that species ordinarily change
very slowly, although thisview is changing, slowly. Recent studies show
that species may change much more rapidly than has been inferred from
the fossil record®, although the extent of change observed is relatively
minor. Can species change quickly enough so that achronology of several
thousands of yearsis sufficient to explain the shift from the Edenic state
to the violence we now observein natural populations?

Therate at which species may change must be related to the mecha-
nism by which the change occurs. Although we do not yet understand
much about the molecular mechanisms underlying morphological and
behavioral change, it seemsunlikely that random point mutations are the
major driving force. Perhaps there is some other mechanism, not yet
understood. With thisin mind, thereader isinvited to consider the article
in this issue by Todd Wood. Dr. Wood outlines a hypothesis to explain
rapid changein species. Could movable elementsberel ated to some mecha
nism originally designed for hel ping species adapt to changing environ-
ments, and could this mechanism somehow have degenerated into what
we see today? Perhapsit istoo soon to tell. At this point, the idea has not
been tested, and so must be considered only a hypothesis. However, the
idea surely isworth serious consideration.

L. James Gibson
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ARTICLES

THE AGEING PROCESS: RAPID POST-FLOOD
INTRABARAMINIC DIVERSIFICATION CAUSED BY
ALTRUISTIC GENETIC ELEMENTS (AGES)

Todd Charles Wood
Center for Origins Research and Education
Bryan College
Dayton, Tennessee

WHAT THISARTICLE ISABOUT

Transposition of genetic material is proposed as a solution to
the problem of rapid post-Flood diver sification of baramins. Mobile
genetic elements (herein called Altruistic Genetic Elements, AGES)
fulfill threecriteriafor explaining post-Flood diversification: 1) they
permanently alter the genome, 2) their alterations can be gene-
specific and beneficial, and 3) their beneficial activity was
concentrated in the past. Thirteen biological phenomena are
discussed in conjunction with evolution, creationist theories of
diversification, and the AGEing hypothesis. All thirteen can
potentially be explained under the AGEing mode, whereas only
seven are explained by evolution and only one (intrabaraminic
hybridization) is explained by previous creationist theories.

INTRODUCTION

Since 1941, modern creation biologists readily and openly admit
thereality of speciation. In hisbook Fundamental Biology, Frank Marsh
writes, “He who thinks that species (modern) of animals and plants
remai n fixed through successive generations, hasbut to examine nature’'s
record to discover hiserror. Variation isone of themost invariablelaws
inthebiologica world” (Marsh 1941, p 101). The Biblerecordsclear dis-
continuitiesinliving things, with fish, birds, plants, land animals, and man
originating from separate acts of creation. Speciation must therefore
be limited in scope and cannot be the source of the entire diversity of
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life. To reconcile these observations, Marsh coined the term baramin
(“created kind”) to denote the boundary of variation. Within the baramin,
speciation may occur, but no baramin ever evolvesinto another. Marsh
spent most of his professional life promoting the baramin concept to his
fellow creationists, but acceptance and application of hisideas has been
slow.

Creationists who accepted Marsh's concept were quick to adapt
baramins to explain the capacity of the Ark (Whitcomb & Morris 1961,
p 66ff; Woodmorappe 1996, p 5ff), with Jones (1973) proposing that no
more than 2000 animals were on the Ark. More recently creationists
have adopted and adapted Marsh’sterminology (Siegler 1974; Wise 1990;
ReMine 1993, chap. 24; Robinson 1997), but actual organismal studies
remain rare. Thefew baraminic analysesrevea largeand highly variable
baramins, lending support to Jones slow estimate of theanima population
on the Ark. Based on recent baraminology research, creationists have
equated four mammalian familieswith baramins: Felidae (Mehlert 1995,
Robinson & Cavanaugh 1998b), Camelidae (Wood et al. 1999), Equidae
(Marsh 1947, p 177; Stein-Cadenbach 1993; Wood et al. 2001), and Canidae
(Siegler 1974, Crompton 1993).

Species of these four mammalian baramins appear in early biblical
passages (Table 1), highlighting the rapid intrabaraminic speciation that
Wise (1994, 1995b) calls diversification. If we accept the creationist
claim that only two of each (unclean) terrestrial baramin survived the
Flood, then we must al so accept aperiod of rapidintrabaraminic diversi-
fication, based on the early post-Flood appearance of modern species.
For example, Robinson & Cavanaugh (1998b) follow Mehlert (1995) in
assigning all extant catsto asingle baramin. If they are correct, modern
cat species have descended from asingle pair of catson the Ark. If itisa
true representation of the history of thefelid baramin, the cat phylogeny
of Mattern & McLennan (2000) must therefore be a post-Flood history
(Fig. 1A). Job mentionslionsin four different passages (Table 1), and
because Job isroughly acontemporary of Abraham, we may infer that
lions first appeared within afew hundred years after the Flood. Since
lions appear in arecent branch of Mattern & McLennan'stree, we may
infer that the diversification of cats should be compressed into a few
hundred years after the Flood (Fig. 1B). A similar argument could be
made for the other three mammalian baraminslisted in Table 1.
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Table 1. Modern Species of Terrestrial Baramins
Mentioned Early in Scripture

Baramin No. of Biblical Earliest Baramin

species Refs. Ref.* Refs.

Felidae 17 extant Lions: Job 4: 367 Mehlert 1995
10-11, 10:16, Robinson &
28:8,38:39 Cavanaugh 1998b

Camelidae 5 extant Dromedaries: 367 Wood et al. 1999

>200 fossil Gen 12:16

Equidae 6 extant Horses: Gen 12: 367 Marsh 1947
>150 fossil 16,16:12,47:17 Stein-Cadenbach
1993
Wood etal. 2001
Canidae 34 extant Wolf: Gen 49:27 599 Siegler 1974
Dog: Ex 11:7 Crompton 1993

*Date is given in years post-Flood,
as calculated from the genealogy of Gen. 11 (KJV).

The magnitude of variation required to produce al the cat (or dog
or horse or camel) speciesin such ashort timeis assuredly unlike any
variation or speciation we are presently observing. By inference from
the studies cited above, we may make three observations about the
cause(s) of intrabaraminic diversification. First, because of the apparent
morphological stability of modern species, weinfer that diversification
must be caused by a permanent alteration of the organisms’ genomes.
For example, tigersare always striped. They may vary in the saturation
of the orange stripes, but every member of the species Panthera tigris
possess black stripes. The stability of stripesinthetiger lineage argues
for the stability of the genetic mechanism that producesthem. Second,
the rapidity of diversification would seem to eliminate neodarwinian
mechanismsfrom thelist of possible causes. To producediversification
so quickly, the mechanisms must specify the alterations in some way.
Third, because we no longer observe speciation on the scale of intra-
baraminic diversification, weinfer that diversification has ceased. Conse-
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Figure 1. Possible diversification pattern of the Felid baramin. A: Felid
phylogeny asdetermined by Mattern & McLennan (2000). B: Phylogeny of
A compressed toa creationist timescale. Thelineageof thelionisindicated
asasolid ling, highlighting therelative stasisof the speciessincethetime of
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Job (seetext). Theremaining cat speciesar epresumed to havehad asimilar
origin, although emer gencetimes of other groupsof catsarenot clear at
thistime. Consequently, other cat lineagesaredenoted with dotted lines. For
akeytothespecieslisted, seeMattern & McL ennan (2000).
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quently, proposed mechanismsof diversification ought toincludeameans
of ending diversification after alimited amount of time.

Creationists have proposed anumber of solutionsto the problem of
speciation, usually accepting some form of evolutionary mechanism.
As John Morris notes, “ Creationists agree with small, microevol utionary
changes’ (Morris1999, p 6). Whilethereisno reasonabledoubt that Morris
is correct, we must evaluate microevolutionary and speciation mechan-
ismsin light of the three featuresjust presented before invoking either
as explanations of diversification. Creationist speciation mechanisms
fall into three general categories, with several creationists accepting
morethan one category. Thefirst category of speciation mechanismis
actual change of the genetic material, as occurs with mutations or re-
combination. Thismechanismisadvocated by Jones (1982) and Marsh
(1983). The second category of mechanism to explain speciationishybri-
dization, used by Marsh alone (Marsh 1983). By far the most popular
category is the third: the fractionation of a heterozygous (genetically
diverse) ancestral gene pool, or “ heterozygousfractionation” for short.
Siegler (1974), Morris (1974), Parker (1980), Scherer (1993), Batten
(1996), and Wieland (1997) all use atype of heterozygousfractionation
to explain speciation.

We may now compare these three categories of speciation mechan-
ismsto thethreefeatures of intrabaraminic diversification to determine
if the mechanisms are sufficient. First, genomic or genetic aterationis
apermanent genetic change, so it meetsone criterion for adiversification
mechanism. Recombination and mutation occur too dowly today, so this
mechanism donefailsto explain two out of three diversification features.
Second, hybridization, inthe sensethat Marsh usesit, would beapermanent
change, but it also ill occurstoday. Hybridization also requiresaninitial
diversity of the baraminto produce lineagesthat can hybridize. Unclean
mammal lineages immediately following the Flood would lack that
diversity; thus, hybridization doesnot sufficiently explain diversification.
Heterozygous fractionation has amodern example: dogs. It isaccepted
that all breeds of domestic dogs descended from the grey wolf, with
most of the modern breeds arising within thelast 500 years. Therefore,
heterozygous fractionation appears to be capable of producing rapid
change when coupled with extreme (artificial) selectional pressure. If
we assume that residual post-Flood catastrophism provided strong
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selection for diversification, then the slow cessation of residual cata-
strophism would al so yield a cessation of diversification.

Unfortunately, two aspects of heterozygous fractionation do not fit
with diversification as outlined above. First, while breeding can generate
phenotypic diversity inashort time, it failsto produce significant repro-
ductiveisolation to ensure the establishment of stable, persistent morph-
ologies. Ascreationistsarefond of pointing out, all dog varietiesare till
one species. Moreover, |eft to themselves, purebred dogs will quickly
interbreed to produce mutts, which look increasingly wolf-like over
multiple generations. Thus, the changes that result from heterozygous
fractionation would probably not yield true speciesin thetime available.
An additional mechanism of reproductiveisolation would be necessary. A
second and more important difficulty of the heterozygousfractionation
isthesourceof theinitial heterozygosity. Some creationistsunequivocally
attribute initial heterozygosity to God's direct creation (Siegler 1974,
Weston & Wieland 1994). If we knew that baramins had gone through
no bottlenecksin history, adirectly created gene pool would explain the
origin of heterozygosity. The Flood, however, produced adramatic bara-
minic bottleneck for dl land animal baramins, and probably for other baramins
aswell. After the Flood, the maximum number of alelesper locusfor any
land baramin would be four (unclean; or 14, clean). A survey of modern
dldic diversity reveds agreater diversity than just four aleles per locus
per baraminfor many loci (e.g., seeTilley & Mahoney 1996). Again, another
explanation must beinvoked for the origin of these new dleles.

Could we combine expl anations and thereby explainintrabaraminic
diversification? For example, could mutations generate new allelesin
the gene pool that then becomes fractionated? This approach might
appear to solvethe problemsof theindividua mechanisms, but in redlity
it merely compoundsthem. Invoking mutation to generatedllelic diversity
suffersfrom the same slow rate that mutation alone does. The mutation
rate problem can only bealleviated by assuming arapid rate of beneficial
mutationsthat are not happening today, not by coupling mutationswith
heterozygous fractionation. From this brief survey, we conclude that
speci ation mechanisms as envisioned by creationists areinadequate to
explain diversification. As early as 1974, Lammerts recognized this
very problem. Instead of mechanismsthat rely on natural selection, he
proposed that God increased genetic variability for al baraminsat Babel,
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coincident with the language confusion in humans (Lammerts & Howe
1974). He proposed thistheory because he could think of no naturalistic
explanation, although he remained open to them (Lammerts 1988).

Curiously, most creationistshaveall but ignored aspeciation mecha-
nism frequently used by botanists. Discovered by BarbaraM cClintock
in the 1940s, mobile DNA can induce numerous phenotypic changes
(McClintock 1950, Coen et a. 1989, Hartl 1989). Despite a prevailing
negative view of mobile DNA as parasitic (Doolittle & Sapienza 1980,
Orgd & Crick 1980), numerous researchers cite mobile DNA as an
important evol utionary mechanism (see Flavell, Pearce & Kumar 1994,
McDonad 1995; Lonnig & Saedler 1997; Kidwell & Lisch 1997, 2000;
Wendel & Wesder 2000). Mobile DNA isabroad descriptor used for a
number of DNA elementsthat have some ability to replicate and move
in the genome independently from the normal DNA replication or
recombination. Broadly speaking, mobile DNA may be divided into
two classes. Class | elements transpose via an RNA intermediate and
appear to be related to retroviruses. Class || elements transpose by a
DNA intermediate using the enzyme transposase. Other DNA-based
mobile DNA elements of unknown transposition mechanism have been
suggested to form athird class. Most researchers would classify viruses
asmobile DNA.

Mobile DNA, or transposable elements (TES), display anumber of
featuresthat could explainintrabaraminic diversification. For example,
some TEsdisplay agene-specific distribution (Bureau & Wessler 1994,
Mao et al. 2000), which could produce the specificity needed to rapidly
alter genes. TE-induced mutations alter the genomein amostly perma:
nent fashion, although back mutations occasionally occur if the TE is
excised. Most TEs are not currently active, but can be mobilized under
specia conditions, including hybridization (O’ Neill, O’ Neill & Graves
1998; Zhao et a. 1998) and climate change (Kalendar et a. 2000). The
current inactivity of most TEs suggests that TE-induced phenotypic
changes are also not occurring on awide scale. All of these features are
consistent with intrabaraminic diversification; however, some problems
remain, namely the general lack of specificity of most TEs, whichwould
result in avery slow rate of beneficial change. Because of this lack of
specificity for most TEs, evolutionists tend to view TEs as sources of
mutation upon which natural selection may act. Like any mutational
mechanism mentioned above, it may suffer from a slow rate.
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Although creationistshave generally not used TEsto explaindiversi-
fication, Brand & Gibson (1993) mentioned them in the context of a
larger theory of speciation. Inadiscussion of potential origins of novel
alldesfor abroader heterozygousfractionation modd, they briefly mention
TEs then write “organisms were originaly designed with an effective
mechanism for increasing genetic variability, to meet changing con-
ditions. These mechanisms may have suffered, after that time, from
mutational damage, and areno longer aseffective or asreliably beneficia
as they originaly were” (Brand & Gibson 1993). Thus, TEs might
have lost their beneficial mutation capacity over time due to random
mutations. The purpose of thisarticleisto expand thisunformed concept
into atestabletheory of intrabaraminic diversification. First, | will present
the essential s of thisnew theory and how it differsfrom past creationist
and evolutionist theories of speciation. Then | will outline thirteen bio-
logical evidencesthat could be explained by the new theory, only seven
of which are explained by evolutionary speciation mechanisms and
only one of which (intrabaraminic hybridization) isexplained by current
creationist theories.

TRANSPOSABLE ELEMENTS AND
INTRABARAMINIC DIVERSIFICATION

Despitethe unique ability of TEsto modify the genomerapidly, the
low rate of beneficial mutations observed for most of these elements pre-
cludestheir current utility in explaining speciation onthe scale of diversifi-
cation. Theoretical considerationsregarding their initial created condition,
however, revedl their valueto diversification theory. If the original TEs
had ahigher rate of beneficial mutation, the speed at which TE-mediated
diversification occurswould begreetly increased. The genomes of organ-
ismsmust likewise be prepared in someway to receivethe TE mutations.
If the genome is not able to change appropriately, TE mutations can
only be harmful. The cooperation of TEs and the genome to generate
species diversity reflects a higher order complexity that seems inex-
plicablewithout divinedesign. God must design each organism’sgenome
to changein response to genomic alterationsinduced by TEsthat were
themselvesdesigned to produce beneficial mutations. Without thisinitial
design, TE-mediated diversification could not work, so to understand
the true nature and purpose of TEs, we must view them in the context
of alarger model of creation biology.

Number 54 13



Although “transposable element” is a descriptive term, its conno-
tationisfar from neutral. The overwhelming majority of molecular bio-
logistsbelievethat TEsare genomic parasitesthat are ultimately harmful
to their hosts (Orgel & Crick 1980, Doolittle & Sapienza 1980). My
theory presented here differs substantialy in that the effects of TEs
wereoriginally positive and historically have become either neutral or
deleterious. Because of thisimportant theoretical difference and because
of the essentiality of design to my theory, | propose a new name for
diversification-inducing transposable elements: Altruistic Genetic
Elements (AGES). This name will serve to distinguish the theoretical
implications of my view and the genomic parasite theory. AGE-mediated
diversification may simply be referred to as the AGEing process or
AGEing for short.

How could AGEs modify the genometo generate speciesdiversity
in so little time? From modern examples of AGE-mediated genomic
changes, wemay infer oneindirect and four direct methods of producing
stable phenotypic changesin organismal lineages. Theoneindirect method
involves the generation of novel recombination sites. AGEs and other
repetitive DNA often serve as recombination sites within the genome
(Himmelreich et al. 1997; Lohe et a. 2000; Céceres, Puig & Ruiz 2001).
While recombination does not directly alter the genetic content of the
genome, it does promote alelic and genetic diversity in the population.
Thus, AGE-induced recombination would be an indirect method of
atering the phenotype of alineage. The direct methods of altering the
genomeincludegenedisruption (Fig. 2B), AGE promoters(Fig. 2C),AGE
enhancers (Fig. 2D), and actual gene transfer (Fig. 2E).

AGEs can inactivate genes if the AGE transposes into the coding
or control region of the gene (Fig. 2B). In this manner, a gene may be
shut off permanently at that locus. Conversely, if an organism was
created with an AGE already present in a gene, that gene could
potentially be activated upon excision of the AGE. Numerous mutations
have been associated with AGE insertion (Collins & Gutman 1992,
Arkhipova, Lyubomirskaya& 1lyin 1995; Chopraet a. 1999). As proposed
above, the specifity of the AGE transposition would have to be very
high to produce the rapid beneficial mutation rate needed for diversifi-
cation. In the case of gene disruption by AGEs, if the transposition is
specific for a certain sequence signature or a certain gene, each adlele
of adiploid or polyploidindividua could be altered simultaneously upon
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Figure2. lllustrationsof direct AGE-induced geneticchanges. A: Adiagram
of asimplegenewith promoter. B: Genedisruption. Upon insertion of an
AGE intothecontrol or codingregion of agene, transcription isdisrupted.
C: AGE promoter. An AGE carrying apromoter can alter theexpression
patter n of adjacent genes. D: AGE enhancer. An AGE carrying an enhancer
can influencetheexpression of geneseven at adistance. E: Truetransposition.
Although mechanigtically difficult to comprehend, someAGEsmay becapable
of carrying genes even between individual organisms. Note that each
mechanism ispotentially reversible.
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activation of the appropriate AGE. Multiple origins of the same genetic
alteration would promote the spread of the new allelesrapidly through
the population, thereby avoiding potential problems associated with the
dow rate of allele replacement in heterozygous fractionation models.

Some modern transposable elements are known or suspected to
act as transcriptional promoters for genes (Fig. 2C) (Kim et d. 1989;
White, Habera & Wesder 1994). If an AGE that carried a genetic
promoter spliced in or out of the 5" untranslated region of a gene, the
expression pattern of that gene would be dramatically altered. Asin
the case of gene disruption, the mechanism could work in either of two
ways. First, God could create a promoter-less gene and an AGE that
was specific for inserting into that gene a alater date. In this way, the
gene would become active. Second, God could create a gene with an
AGE as its promoter that could excise itself from the gene at a later
date. In this way, the gene would become inactive.

Although | know of only one example of a transposable element
acting as atranscriptional enhancer (McDonald 1995), AGEscarrying
enhancers could be a third mechanism to directly ater the phenotype
of anorganism (Fig. 2D). If God madeA GEsthat carried transcriptional
enhancers, the movement of these AGESs could radically ater any number
of gene expression patterns. Considering that enhancers often act at a
physical distance from the gene (unlike the promoter), AGE enhancers
could actually be a more potent way to change the phenotype of the
host organismal lineage. As mentioned previously, the effects should
be twofold: enhancing gene expression patterns upon insertion and
reducing gene expression patterns upon excision.

Finally, AGEs may act by actually transposing complete genes
between locations in a single genome or between organisms (Fig. 2E).
True transposition would provide acomplete copy of anew geneto an
organism. Alternatively, transposition may work indirectly by moving a
geneto aregion of different recombination rate. From abaraminol ogical
perspective, it is relevant to ask whether AGES may cross baraminic
boundaries. Could an AGE created in one baramin insert and function
in the genome of a different baramin? Theoreticaly, this would be
possible if the AGE were designed to work in a different baramin.
There are examples of AGEs transposing in the genomes of different
baramins (Fischer, Wineholds & Plasterk 2001), and evidence from
Drosophila and felids suggests that DNA can be transposed between
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individual speciesof the same baramin (Clark & Kidwell 1997; Jordan,
Matyunina& McDonad 1999) and between individua sof different bara-
mins (Robins& Samuelson 1992). Despite overwhel ming evidence that
horizontal transfer occurs, the mechanism by which DNA istransferred
horizontally between speciesis not known.

Thesefive potential mechanismsof genomic changeinduced by AGEs
aregiven asexamplesonly. Other mechanismscould belisted, including
AGE-induced splicing variation (Hughes 2001) or gene promoter
scrambling (Kloeckener-Gruissem & Freeling 1995). Whatever the
mechanism, AGEing offers several potential inactivating mechanisms.
First, inan unfallen world, AGEing would have ceased when the earth
wasfilled and reproduction ceased. Second, inafallen world, AGEing
would have ceased as the beneficial AGE-induced mutation rate de-
creased as mutations in the AGES themselves increased. Presumably,
the features of the AGEs needed to transpose are less complex than the
AGE features that induce beneficial mutation. If the beneficial mutation
and transposition functionswere strongly linked, del eterious mutations
in onewould necessarily affect the other, thus eliminating both transpo-
sitional and diversification activities. Without a strong link, mutations
would quickly reduce or eliminate the beneficial mutation activity of
AGEs without altering their transpositional success. Third, a higher-
level control mechanism, such as methylation, may havedirectly inacti-
vated AGESs. In any case, AGEing would have ceased after a certain
period of time.

Oneimportant implication of thistheory isthat AGEing probably
took place during much of the pre-Flood period. Prior to the Flood,
AGEing may have been sufficiently common to generate truly novel
morphologieswithin aslittle asasingle generation. The apparent species
stasis with which we are so familiar would have been unusual in the
pre-Flood world. AGE-mediated morphol ogical variation also suggests
that reproductiveisolation may be asecondary consequence of diversifi-
cation. Diversity of form precedesand probably contributesto isolation
of reproductive lineages. Asaresult, other speciation mechanisms pro-
posed by modern researchers may have littleimportance for the actual
generation of biological diversity because of the heavy emphasis on
reproductiveisolation preceding the generation of new biological forms.
To an evolutionist, reproductiveisolation necessarily precedesdiversity
of form.
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BIOLOGICAL FEATURES EXPLAINED BY AGEING

Although the AGEing process was originally conceived strictly to
provide agenetic explanation of diversification, AGEsand theAGEing
process have a high degree of explanatory power in many areas of
biology. What followsisabrief discussion of thirteen biological phenome-
nathat are potentially explained by the AGEing process. Further research
will be necessary to demonstrate a link between the AGEing process
and the phenomena discussed, but the potential of AGEing to explain
eachisvery high. Of these evidences, twelve have never been explained
within other creationist models. Evolutionistsrecognize only eleven of
thefeatures (two— diversification and high frequency of intrabaraminic
hybridization — are uniquely creationist concerns). Of these eleven,
only two arethought to be expl ained by aneodarwinian type of mutation/
selection, whilefive have random processes and historical contingency
astheir explanation, and four are unexplained (Table 2). Based on these
evidences alone, the AGEing processis clearly the preferred model of
intrabaraminic diversification; indeed, AGEing may well bethe preferred
model for speciation in general.

1. Existence of mobile genetic elements. Asnoted above, Doalittle
& Sapienza (1980) and Orgel & Crick (1980) have provided the most
popular evolutionary explanation for the persistence of mobile DNA by
appealing to the selfishness of replicative DNA; however, they giveno
explanation for the origin of these sequences other than historical con-
tingency, i.e., they just happenedto evolve. Creationistshavea sowrestled
with the origin of the mobile elements known as viruses, with some
blaming viruses for the effects of the Fall, and others attempting to
propose functionsfor virusesin an Edenic (Wise 1995a) and even post-
Edenic world (Bergman 1999). AGEing solves this conundrum neatly
by not only providing apositive purposefor mobile DNA elements (and
thusapurposein God'screation) but al so explaining their ultimatefailure
and breakdown due to the effects of the Fall. The harmful effects of
viruses today could be attributed to other mutations that changed the
benignly reproducing AGEs into virulent pathogens, as Bergman has
proposed (1999).

2. Rapid diversification. Although some creationists will un-
doubtedly try to draw parallels between intrabaraminic diversification
and Eldredge & Gould's punctuated equilibriumtheory (1972), diversifi-
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Table 2. Biological Features Explained By Different Speciation Models

S & e

Biological Phenomenon mw| O |<
1. Existence of mobile genetic elements | |

2. Diversification [ ]

3. Pseudogenes [ ] ]

4. Relic viral sequences | |

5. Oncogenic viruses ] |

6. Parallelism and convergence |

7. Genetic throwbacks [ |

8. Coevolution [ [ |

9. High frequency of intrabaraminic hybridization H B

10. Founding pairs of sexually-reproducing species [ |
11. Maladaptations | |
12. Mammalian DNA methylation |
13. Haldane’s dilemma | |
Totals 7 113

cationistruly aseparate phenomenon untoitself. No evol utionist would
ever believe that al of horse, cat, or camel evolution occurred in less
than five centuries, but thisisthe true essence of diversification. Diversi-
fication is speciation on a grand scale, at a rate evolutionists would
scoff at. As noted above, some creationists have attempted to propose
mechanisms to account for intrabaraminic speciation, but the AGEing
process is the only model that explains the origin and cessation of
diversification.

3. Pseudogenes. Pseudogenescomeintwo different forms: processed
and unprocessed. In eukaryotes, processed pseudogeneslack introns and
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typicaly haveevidence of polyadenylation (addition of termina adenines),
as if they had been transcribed, processed to mRNA, reverse tran-
scribed, and reinserted into the chromosome. Unprocessed pseudo-
genes are smply unexpressed normal genes. The failure of unprocessed
pseudogenes to be expressed can result from mutations in the coding
or control region of the gene. Evolutionists explain pseudogenes as
abnormal retrotranspositions or asformerly active genesthat havelost
their ability to be expressed. In any case, evolutioniststypically relegate
pseudogenesto the classknown as*junk DNA” and stressthe random-
ness of the mutational processes that lead to their origins. In general,
creationists have tried to explain pseudogenes by proposing functions
just for pseudogenes without a broad consideration of intrabaraminic
diversification (Gibson 1994).

TheAGEing process provides one of two positive explanationsfor
certain pseudogenes: 1) Some unprocessed pseudogenes may represent
latent genes that were never activated or previously active genes that
were inactivated by AGEs. 2) Processed pseudogenes may be the
result of failed genetransfer by retrotransposon AGES, after mutations
began deteriorating their beneficial diversification function. These ex-
planations may sound like the evolutionary explanations, but they differ
in that AGE function is not an accident but an intentionally designed
feature of AGEs.

4. Relic viral sequences. Genome sequencing projects have re-
veded a number of examples of genomic sequences of apparently vira
origin, including phage sequencesin the genome of theinfectious bacteri-
um Chlamydia trachomatis (Stephens et al. 1998) aswell as hundreds
of copiesof retroviral sequencesin mammalian genomes (Herniou et a.
1998). Evolutionists merely acknowledge their existence as the result
of past viral infection, but have not yet proposed a positive explanation
for their costly maintenance in the genomes. As with other types of
“junk DNA,” creationists have only offered the hope that someday a
function may be found for such sequences. Inthe AGEing model, relic
viral sequences may play an unknown regulatory role; however, AGEing
also allows the creationist to believe that these sequences may be
currently non-functional relicts of the diversification process, possibly
originating at thetwilight of AGE activity.
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5. Acutely and chronically oncogenic retroviruses. It is now
common knowledge among cancer researchers that some viruses are
among the most potent carcinogens. Acutely oncogenic (tumor-inducing)
viruses can inducetumorsin daysto weeks, while chronically oncogenic
virusesrequirelonger latency periods of monthsto years (Peters 1989).
By far therarer of thetwo, acutely oncogenic retroviruses carry mutated
versionsof normal cellular genes called proto-oncogenes. Chronically
oncogenic retroviruses alter the normal expression of endogenous genes
through the enhancersand promoters present in thelong terminal repeats
(Peters 1989).

Evolutionistsappeal to mutational accidentsto explain the origin of
acutely oncogenic retroviruses. Acutely oncogenic viruses are believed
to acquire their proto-oncogenes during infection by a normal virus,
mutation of that proto-oncogene to an oncogene due to the poor repli-
cative fidelity of viruses, then reinfection of the host species (or even
another species) and subsequent carcinogenesis (Alberts et al. 1994,
p 1275). Chronically oncogenic viruses may be explained by a selfish
DNA hypothesis. The cellular promoters and enhancers present in
chronically oncogenic retroviruses arise from mutations favored by
natural selection for viruses that most effectively utilize the cellular
transcriptional machinery for their own reproduction.

Creationists have offered no explanation of oncogenic retroviruses.
Inthe AGEing model, acutely oncogenic retroviruses can be explained
as vestiges of transpositional AGES, in which a formerly beneficial
genetransfer function has become harmful due to mutation of the AGE.
The mutagenesisof chronically oncogenic retrovirusesmay be explained
in one of two ways: 1) mutations in the promoters or enhancers that
inhibit their beneficial function, or 2) abreakdown of viral specificity,
such that the virus either inserts where it should not or infects cells or
speciesit should not. In each case, AGEing offers potential explanations
of these unusual viruses.

6. Parallelism and convergence. Although most creationists might
not realizeit, parallelism and convergence does occur within and between
baramins. The post-Flood devel opment of the sabertooth characteristic
in four different cat-like groups, the felids, nimravids, creodonts, and
the marsupial thylacosmilids, is an example of such convergence
(Simpson 1941, Radinsky & Emerson 1982). Within the evol ution mode,
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recent interest in the problem has hel ped to clarify theissues surrounding
pardlelism and convergence (Sanderson & Hufford 1996); nevertheless,
both phenomenaremain poorly explained. Anderson (1970) proposed
that viruses may be responsible for the phenomenon, but his proposal
has gonelargely unnoticed.

Generally, creationists have used these phenomena to point to a
common Designer of all living things, and rightly so, to some degree.
Certainly, similarities between whales and |land mammals must berele-
gated to the intentions of God the creator. The difficulty arises when
true historical examples of parallelism or convergence occur within or
between baramins (such as the sabertooth cats discussed above). In
such cases, it is not clear what could cause such unusual development
of traits.

The AGEing model provides a possible explanation by either true
transposition or by the activation of similar latent geneticinformationin
the same or different baramins. If the convergent trait was coded by a
single gene, atranspositional AGE could insert that gene and therefore
that trait in multiple organismal lineages, even smultaneoudy. Alternative-
ly, we could relegate even historical convergence to God's intentional
design if we assume that the information required for the convergent
traitswas created in the genomes of different baraminsin alatent state.
Common AGEs could then activate the information later, producing
convergenceto the sametraits. Even some of the most difficult examples
of pardlelism (e.g., ecosystem-wide adaptations) and convergence (e.g.,
mimicry) could bereadily explained by the action of acommon AGE or
agroup of similar AGEs.

7. Genetic throwbacks. Genetic throwbacks are organisms that
express characteristics present only in ancestral species. An example
is the two-toed horse documented by Othniel Marsh in the nineteenth
century (Marsh 1879). Neither creationists nor evolutionists have pro-
vided an adequate explanation of genetic throwbacks. Evolutionary
explanationsfail because of thelargetimescalesinvolved. It isreason-
able to assume that over millions of years, the genetic information
necessary to express ancestral traits should have degraded since it is
unexpressed and therefore no longer subject to selection.

Creationists have difficulty with throwbacksfor one of two reasons:
either they believein avery narrowly defined baramin (such as mono-
dactyl and polydactyl horses in separate holobaramins — descended
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from separately created species), or they do not have acoherent model
of how these traits have arisen in the first place. In thefirst case, genetic
throwbacks become expression of traits of a separate baramin; in the
second case, both the origin and reintroduction of the same trait are
without explanation. Inthe AGEing model, genetic throwbacksare easily
explained asthe random reactivation of latent genetic information, either
by an AGE that has not yet lost all diversification function or by some
other mutational event. Because the timescales involved are much
shorter than evolution, mutational degradation is not as important to
explaining throwbacks.

8. Coevolution. Coevolutionisgenerally described asthe evolution
of a species that depends on the evolution of another. Coevolutionary
processes include predator-prey relationships, mutualistic symbioses,
and parasite-host interactions. An excellent example of coevolutionis
the many speci es-specific adaptations of flowers and their pollinators.
Evolutionists offer neodarwinian explanations of coevolution that are
often quite complex, but creationists have never dealt with the issue,
except tomarvel at the“ design” of such adaptations, even when species-
specific adaptations are found within what is undoubtedly the same
holobaramin (Clark 1965, Brauer 1972, Cornell 1975).

The AGEing process offers the potential explanation that AGEs
transferred between the species coevolving could alter different specific
geneswithin each species. Thusthe adaptation of pollinator and flower
isthe manifestation of different responses of pre-designed genetic pro-
grams of the two species to the same AGE. The adaptation is “de-
signed” in the sense of being planned by God, but is aso the result of
coevolution, in the sense that it developed after the originally created
populations.

9. High frequency of intrabaraminic hybridization. Although
the interspecific hybridization criterion for inclusion in abaramin has
enjoyed along history in creation biology (Marsh 1947, 1976; Scherer
1993), recent linguistic work by Williams has cast some doubt on the
biblical basisof thiscriterion (Williams 1997). Neverthel ess, based on
alternative methods of identifying monobaramins (Robinson 1997;
Robinson & Cavanaugh 1998a,b), the hybridization criterion doesprovide
baraminol ogically useful information. AGEs provide apotential expla-
nation asto why hybridization might be useful in baraminology. Since
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the changesinduced by AGEs precede strict reproductiveisolation, inter-
specific hybridization between members of the same baramin should
till be possible. Thus, even species that appear to be very different,
such as the Ilama and camel, are capable of hybridizing with much
artificial help (Skidmore et al. 1999).

10. The founding pair of sexually-reproducing species. This
critiqueismost often heard in conjunction with Goldschmidt’s macro-
mutation theory (Sunderland 1988, p 115; Taylor 1991, p 164-165): if
the random mutation that produces reproductive isolation necessary
for speciation occursin only oneindividual, how then are new species
formed, sincethat individual is reproductively isolated? Evolutionists
are forced to appeal to other types of reproductive isolation, such as
geographic barriers followed by gradual mutation, to overcome this
problem.

Unfortunately, this critique is also a problem for creationists who
accept the very rapid speciation of diversification. If variation is suf-
ficient to produce a wide range of morphological variation in a very
short time, how can new reproductively-isolated species arise? The
AGEing process providesapotential solution becausediversity precedes
reproductiveisolation. Some AGE-rel ated activities, such astransposition
and high frequency of intrabaraminic hybridization, can also contribute
to the origin of more than one member of anew “species.” AGEs that
produce new morphol ogies can alter an entire popul ation very quickly
if they can be transferred horizontally among and between individual
organisms. Asnoted above, the mechanism for such achangeisunknown,
but it remains atheoretical possibility. Alternatively, new morphologies
can be passed through the baramin gene pool by hybridization between
morphologically different parents. Hybridization would promote the
general morphological uniformity of apopulation unlessthe population
becomesgeographically isolated during the “filling of theearth,” leading
to other changes that induce reproductive isolation.

11. Maladaptations. Mal adaptations are organismal characteristics
that appear non-beneficial. A common exampleisthe enormous antler
spread of the extinct Irish elk Megal oceros giganteus (Gould 1974).
Though proportionally consistent with the size of the Megal oceros body,
an antler spread of up to 12 feet must have been cumbersome during
feeding and running through the woods. Other than general appealsto
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allometry (changes in proportion during growth), or sexual selection
(asinthe case of Megaloceras), evolutionists provide few explanations
for the persistence of maladaptations. Creationists wrestle with the
very existence of maladaptationsin a benevolently designed creation.
The AGEing model could explain maladaptations as faulty AGEing
activity dueto the mutation of the AGE’sdiversification function.

12. DNA methylation. In mammalian and plant genomes, the DNA
sequence5'-CG-3' (CpG) is methylated on the cytosine base. Methyl-
ation (addition of amethyl group) hasbeenimplicated intheinactivation
of the extra X chromosome of mammalian females (Heard, Clerc &
Avner 1997), genomicimprinting (Bartolomei & Tilghman 1997), andin
transcriptional suppression of mobile DNA (Yoder, Walsh & Bestor
1997). Since mobile DNA isviewed as a harmful genetic parasite by
many evolutionists, some researchers propose that methylation evolved
as adefense against the harmful effects of mobile DNA (Yoder, Walsh
& Bestor 1997; Martienssen 1998). One objection to thishypothesisis
that DNA methylationisageneral mechanism for transcriptional inacti-
vation used on genes other than TEs. Another objection is that the
mammalian zygoteissignificantly demethylated. Alu retrotransposons
inherited from the father and L 1 retrotransposons inherited from the
mother are both demethylated in the zygote, presumably allowing their
transposition (Yoder, Walsh & Bestor 1997). Methylation reaches its
normal adult levels about the time when cellular differentiation begins
(Singal & Ginder 1999). Thus at the stage of ontogeny when the
organism is most susceptible to mutational damage due to “selfish”
mobile DNA, the organism drops much of its defense. A better solution
to thisproblemisthe AGEing process. Inthe AGEing model, methylation
could serve atwo-fold purpose: methylation ensuresthat A GE-induced
changes do not occur during differentiation thus resulting in genetic
mosaics (e.g., having asingle antler or sabertooth), and demethylation
in the zygote ensures that changes that occur at that stage are passed
toall cellsintheadult, including thegermline.

13. Haldane's dilemma. The problem of the cost of substitution
first brought to light by J.B.S. Haldane (1957) has been re-introduced
to the creation-evolution debate by Walter ReMine (ReMine 1993,
chap. 8). Briefly, Haldan€e's dilemma states that the time required to
substitute a new allele for an old one (the cost of substitution) is too
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long to allow for speciation to occur inthetimerequired. ReMine uses
the example of human evolution and showsthat 7 million yearsis not
enough timefor the evolution of humans from the human/ape common
ancestor. Evolutionists have never provided a solution to Haldane's
dilemma, instead focusing on model situations, such asthe evolution of
antibiotic resistance, where the (artificial) selection is unrealistically
strong.

Sincediversification also requires allele substitution, but on amuch
faster timescale, Haldane's dilemma applies even more strictly to cre-
ationist models of speciation, particularly heterozygous fractionation.
Besidesthe strong natural selection proposed by the evol utionists, another
solution to Haldan€e's dilemma is multiple introductions of the same
new allele. In a random neodarwinian speciation process, multiple
evolution of thesamenovd aleeisextremely unlikely, butintheAGEing
process, it ispredicted. Alternatively, in the case of transpositional AGEsS,
new alleles can spread through an entire population likeaninfection. In
either case, Haldane' s dilemmacan be overcome by the action of AGEs.

PREDICTIONS

The hallmark of all good scientific modelsis testable predictions.
Past discussions of creation biology havefocused primarily on proposed
featuresof divinedesign, without theinclusion of any testable predictions.
TheAGEing processclearly distinguishesitself from much of previous
creation biology by making numeroustestable predictions. Three general
predictions are discussed bel ow, with preliminary confirmation of each.
More research will be necessary to demonstrate successful and con-
vincing predictions of the AGEing model.

Prediction #1: The difference between two cobaraminic species
will befoundin AGEs. If AGEs are the causative agents of speciation,
it logically follows that genomic differences between species of the
same baramin will be largely restricted to AGEs and AGE-induced
genetic alterations. Positive evidence for this prediction has been ob-
served in numerous modern genome projects. Comparison of prelimi-
nary results of the genome sequence of the nematode Caenorhabditis
briggsae to the completed genome of Caenorhabditis elegans
revealed that the gene content and order is well-conserved, but the
intergenic and intron sequences are shorter in C. briggsae. The differ-
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enceinlength of theseregionsisdueto the absense of certain repetitive
and transposabl e elementsin C. briggsaethat are present in C. elegans
(Blaxter 1998).

Further confirmation of this prediction came from the sequence of
the mycoplasmaurinary tract pathogen Ureaplasma ureal yticum (Glass
et al. 2000). Based on the well-conserved gene order between Myco-
plasma genitalium and Mycoplasma pneumoniae, | proposed a model
for the origin of pathogenesisin the mycoplasmasthat invoked genomic
reduction due primarily to faulty recombination (Wood 2001). The
genome sequence of U. urealyticum revealed afar greater rearrange-
ment of genesthan | expected to see based on observations of the two
sequenced Mycoplasma genomes. Despite being the most closely re-
lated species to M. genitalium and M. pneumoniae, the gene order in
U. urealyticum and the two Mycoplasma species is very poorly con-
served. The genomic reduction of the mycoplasmas is more compli-
cated than simple faulty recombination can account for; however, the
presence of six transposons in the U. urealyticum genome that are
absent in both Mycoplasma genomes could account for the genomic
rearrangement between these very closely related bacterial species
(Glass et al. 2000). Since transposons are AGES, the gene order in the
Ureaplasma and Mycoplasma genomes may confirm thefirst prediction
of the AGEing process.

Finally, a number of Miniature Inverted-repeat Transposable
Elements (MITESs) are known from studies of the genes of rice (Oryza
sativa). A recent survey of MITEsin 73,362 genome survey sequences
of O. sativa revealed that MITEs show a species-specific frequency
(Mao et a. 2000). MITEsidentified in African speciesof rice (O. longi-
staminata and O. glaberrima) occur with much less frequency in the
genomesurvey sequencesthan MITEsoriginally identified in thegenome
of O. sativa.

Prediction #2: In the actual chromosome sequence, some AGEs
should be physically associated with genes responsible for species-
specific traits. Although AGE enhancers can act at a distance from
the gene they influence, in generd,, it isreasonable to expect AGEs to
be associated closely with the genes they affect. Thismeansthat in a
chromosomal sequence, we should find repetitive DNA, pseudogenes,
and mobile elements positioned in proximity to genes expressing species-
specific traits. The converse of this predictionisthat AGEswill not be
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associated strongly with genes required for cellular survival, such as
genes used in metabolism, protein synthesis, DNA replication, or RNA
transcription.

This prediction finds a preliminary confirmation in the recently
completed genome sequence of C. elegans. One of the first studies
done on the genome was a comparison of the genes of C. elegans to
the genes of the yeast Saccharomyces cerevisiae. Genes shared by
both of these organisms are most likely to be those genes required for
cellular processes; genesthat are unique to each organism arethe genes
that give them their unique organismal characteristics. It was soon dis-
covered that the genes common to C. elegans and S. cerevisiae tended
to cluster toward the center of each chromosome, whereasthe repetitive
DNA found on the C. elegans autosomes were found on the arms of
the chromosomes, away from the center (C. elegans Sequencing Con-
sortium 1998). Thusthecellular processgenesare not positional ly associ-
ated with theAGEs, asthe AGEing model predicts. Clearly, more studies
will be necessary to systematize the AGE/gene association and to cate-
gorize the genes that may be affected by adjacent AGESs.

Prediction #3: Populations living immediately after the Flood
were more adaptable than populations living now. Since AGEs have
becomelessactive over time dueto mutation, the biological consequence
is that modern baramins are less adaptable to adverse environmental
changes. With AGESs active, new traits were routinely introduced into
each population of organismsliving just after the Flood, strongly influ-
encing their ability to move from environment to environment. This
adaptability no doubt aided in their survival in the tumultuous residual
catastrophism of the post-Flood world. Additionally, thisloss of adapta-
bility may well explainthe mysteriously high extinction rates of modern
Species.

Since there have been anumber of drastic environmental changes
recorded in the post-Flood fossil record (including the end of the Ice
Age), the adaptability of baramins could be measured asthe number of
species per baramin before and after the environment change. The
AGEing model predicts that fewer species per baramin will survive
environmental changes as time after the Flood progresses.
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SUMMARY

| have presented a model of intrabaraminic diversification that is
conceptually simple and fulfillsal the requirementsfor atheory of di-
versification. Rapid intrabaraminic diversificationisattributed to Altru-
istic Genetic Elements (AGEs), which are designed by God to cause
permanent, beneficial genomic changes. | presented thirteen general
biological evidences that can be explained by the AGEing process as
well as three specific predictions of the AGEing process that can be
tested. The AGEing process also has applicability to diverse problems
within creation biology. Space precludesdetailed discussion of the appli-
cation of the theory, but problems that could be addressed by AGEing
include marsupial biogeography, dinosaur extinction, extreme human
longevity, and survival of freshwater fish through the Flood.

With atheoretical framework such asthe AGEing model of diversifi-
cation, creation biology may finally blossom asafull-fledged discipline
within the creation model. No longer do creation biologists need to
restrict their work to theorizing over individual puzzlesor marveling at
ill-defined “design.” With aproposed model, creation biology can turn
to the task of testing and refinement. Whileit is certainly possible that
the AGEing process may ultimately berejected, themodel itself provides
aplan of research that isindispensabl e to the growth of creation biology
as aquality science.
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ANNOTATIONS
FROM THE LITERATURE

AVIAN PHYLOGENY: THE PASSERINE PROBLEM

Johnson KP. 2001. Taxon sampling and the phylogenetic position of
Passeriformes: evidence from 916 avian cytochrome b sequences.
Systematic Biology 50:128-136.

Summary. Most avian phylogenies show ostrichesand other ratites
asbasal, along with ducks and pheasants. Passeriformes (songhbirds)
areinterpreted ashighly derived. A phylogeny based on seven complete
mitochondrial DNA sequences reversed this result, placing Passeri-
formesin abasal position, with ratites and fowl more derived. This
paper tests that result by using cytochrome b sequences, increasing
the number of speciescompared to 916. Resultswerethat Passeriformes
and ratitesoccupied abasal position, with ducks and pheasantsclustering
with other groups. In a different study, nuclear sequences grouped
Passeriformesin amoretraditional position.

Comment. Discovery of discontinuities in molecular sequence
comparisonsmight aid in identification of groupswith separateorigins.

DESIGN: THE THEODICY PROBLEM

MilesSJ. 2001. CharlesDarwinand AsaGray discussteleology and design.
Perspectiveson Science and Christian Faith 53:196-201.
Summary. Asa Gray is well known as a confidant of Charles
Darwin, one of thefew with whom Darwin openly discussed hisviews
prior to publication of hisfamousbook. However, thetwo men differed
strongly in their theology of nature. Darwin could not make sense of
the presence of evil, and concluded that God was not activein nature.
Darwin did allow that God might have designed the cosmos, but there
was too much suffering for Darwin to accept God's hand in guiding
nature. Variation must be due to unguided “ natural” selection. Onthe
other hand, Gray insisted that God isactivein nature, and variationis
guided by Providence. Milesattributesthe differencein the conclusions
of Darwin and Gray to differencesin their presuppositions. According
to Miles, Darwintried to reason from designin natureto belief in God,
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but could not do it. Gray, in contrast, began with abelief in God, and
saw designin nature asaresult of that belief. Thedifferenceissignifi-
cant. In the current debates over design in nature, it would be well to
distinguish between arguing fromdesign to God or from God to design.

Comment. Thequestion of evil appearsto bethe basisfor much
disagreement in interpreting the relationship of God and nature. As
with Darwin and Gray, the philosophical starting point has a huge
influence on the deductions made concerning God and nature. The
distinction between the argument from design and the argument to
design has aso been commented on by Wells [Wells J. 1990-91.
Darwinism and the argument to design. Dialogue and Alliance 4(4):

69-85).

GENETICS: HIGH MUTATION RATE

Denver DR, MorrisK, Lynch M, VassilievaL L, ThomasWK. 2000. High
direct estimate of the mutation rate in the mitochondrial genome of
Caenorhabditis elegans. Science 289:2342-2344.

Summary. Mutation rate estimates have important implications
for dealing with genetic diseases and application of the “molecular
clock” hypothesis. Direct estimates of mutation rates have not been
possible until recently. In this study, 74 lineages of the nematode,
C. edleganswere studied, and mitochondrial DNA sequences compared
after an average of 214 generations. The cal culated mutation rate was
two orders of magnitude greater than previous phylogenetic estimates.
Although the C. elegans genome has a high ratio of thymine (T) to
cytosine (C), thisis not due to mutational bias, since the observed
number of T to C mutations greatly exceeded the number of Cto T
mutations. M utations appeared to be biased; for example, five of ten
observed indel mutations occurred within asingle stretch of 11 adenine
bases, and five of nine observed amino acid changes were also found
inthe speciesC. briggsae.

Comment. If these results apply to other species, estimates of
phylogenetic divergence times based on the molecular clock hypothesis
might need to be reduced by two orders of magnitude. If accepted,
thiscould have significant implicationsfor understanding earth history.
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GENETICS: WHY NO MUTATIONAL MELTDOWN?

Nachman MW, Crowell SL. 2000. Estimate of the mutation rate per
nuclectidein humans. Genetics 156:297-304.

Summary. Therate of mutation in humansisdifficult to measure
accurately. Estimates have been made based on screening for visible
mutants, but this provides only aminimum estimate. Here, an estimate
of mutation rate is based on comparison of pseudogenes in humans
and chimpanzees. Results suggest a genomic mutation rate of
175 mutations per genome per generation. The rate of deleterious
mutations is estimated as 3 per genome per generation. If these
del eterious mutations have multiplicative effects, the average human
female would need to produce 40 offspring in order to prevent the
species from going extinct. The solution to this paradox may be that
deleterious mutations are more harmful in combination than when
eval uated separately.

Comment. Some of the assumptions used in this report are
guestionable. For example, the cal culationswere based on an estimate
of 70,000 genes in the human genome, while recent studies have
suggested the number may be closer to half as many genes.
Nevertheless, othershave noted an apparent paradox in the survival of
the speciesdespiteahigh rate of harmful mutations (see, for example,
chapter 9 in: Remine WJ. 1993. The biotic message. St Paul, MN:
St Paul Science).

GEOCHEMISTRY: SILICA-REPLACED FOSSILS

Grimes ST, Brock F, Rickard D, Davies KL, Edwards D, Briggs DEG,
ParkesRJ. 2001. Understanding fossilization: experimental pyritization of
plants. Geology 29:123-126.

Summary. Pyritized fossils preserve excellent tissue detail, and
understanding the process of pyritization would aid ininterpreting the
fossils. Fourteen different experimental conditions were employed,
but mineralization occurred in only one of them, indicating the need
for highly specific conditions. Both Platanus and Psilotum material
was successfully pyritized. Pyritization isdriven by anaerobic bacteria,
and can be observedin lessthan 80 days. Direct replacement of organic
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materials was not observed, and lignin molecules remained in the
pyritized materia.

Comment. Reconstructing the conditions under which fossilsform
may shed valuable light on the processes acting during the biblical
flood.

Kidder DL, Erwin DH. 2001. Secular distribution of biogenic silicathrough
the Phanerozoic: comparison of silica-replaced fossils and bedded chert
at the serieslevel. Journal of Geology 109:509-522.

Summary. Fossils are sometimes found in which the original
material hasbeen replaced with silica. Thesilicaisthought to bederived
from living organismsthat concentrate silicafrom seawater and deposit
itintheir skeletons. The principal organismsinvolvedinsecretingsilica
are certain types of sponges, radiolarians, and diatoms. The abundance
of silica-replaced fossilsvariesin the Phanerozoic. Silicareplacement
isseen in dslightly more than 20% of described Paleozoic faunas, but
inonly 4% of Mesozoic and Cenozoic faunas. Peaks of silicareplace-
ment occur in Upper Ordovician and Middle Devonian faunas, and
are correlated with peaks in fossils of siliceous sponges. Silica
replacement istypically high just before amass extinction, and drops
precipitously after the mass extinction. This pattern is seen in the
end-Ordovician, middle Devonian, end Permian and end Cretaceous
mass extinctions, but not in the end Triassic mass extinction.

Comment. Trendsin depositional patterns through Phanerozoic
sediments may provide useful constraints on models of earth history.
More analysis of these datamight befruitful.

MASS EXTINCTIONS: END-PERMIAN

Becker L, PoredaRJ, Hunt AG Bunch TE, M. Rampino M. 2001. Impact
event at the Permian-Triassic boundary: evidence from extraterrestrial
noble gasesinfullerenes. Science 291:1530-1533.

Summary. Fullerenes are molecules formed of carbon atoms
arranged to form acage-like structure. Their cage-like structure enables
themto trap other materials, such asatoms of noble gases. Fullerenes
have been linked to extraterrestrial impacts, such asthe Precambrian
Sudbury Crater in Canada and in the end-Cretaceous impact layer.
Now they arereported from two Permian-Triassic boundary sections,
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in China and in Japan. Molecules of noble gases found within the
fullereneshaveisotopic compositionssimilar to extraterrestrial material,
suggesting that an extraterrestrial impact occurred at the Permian-
Triassic boundary.

JnY G, Wang Y, Want W, Shang QH, Cao CQ, Erwin DH. 2001.Pattern
of marine mass extinction near the Permian-Triassic boundary in South
China. Science 289:432-436.

Summary. The best-known Permo-Triassic boundary section in
theworldisin South China. Analysisof the boundary sediments shows
amajor mass extinction isassociated with a100- to 1000-fold increase
in microspherules. This suggeststhe possibility of an extraterrestrial
impact, although no impact crater has been satisfactorily identified.

Kaho K, Kgjiiwara Y, Nakano H, Miura Y, Kawahata H, Tazaki K,
UeshimaM, Chen Z, Shi GR. 2001. End-Permian catastrophe by abolide
impact: evidence of agigantic release of sulfur from the mantle. Geology
29:815-818.

Summary. Southern China contains an excellent depositional
sequence spanning the Permian-Triassic boundary. The boundary itself
is identified within a marl. The boundary lies just above the last
appearances of many genera of marine organisms. Associated with
thismass extinction isan abrupt increasein nickel and anincreasein
the proportion of isotopically light sulfur. Impact-metamorphosed
grains are aso found. Based on the quantity of impact-associated
material, theimpactor is estimated to have been either acomet 15-30
km in diameter or an asteroid 30-60 km in diameter.

Twitchett RJ, Looy CV, Morante R, Visscher H, Wignall PB. 2001. Rapid
and synchronous collapse of marine and terrestrial ecosystems during
the end-Permian biotic crisis. Geology 29:351-354.

Summary. A Permian-Triassic boundary sequence in East
Greenland contains both marine and terrestrial organisms. A major
mass extinction occurs in both groups within a short depositional
interval, indicating an ecological collapsethat involved both environ-
ments.
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Smith RMH, Ward PD. 2001. Pattern of vertebrate extinctions across an
event bed at the Permian-Triassic boundary in the Karoo Basin of South
Africa. Geology 29:1147-1150.

Summary. The Karoo Basin contains a continuous depositional
seguence across the Permian-Triassic boundary. New field study has
resulted inidentification of an* event bed” marking the boundary. This
bed coincides with a mass extinction of terrestrial organisms, and
indicates that the mass extinction was geol ogically sudden rather than
extended over along period of time.

Ward PD, Montgomery DR, Smith R. 2000. Altered river morphology in
South Africarelated to the Permian-Triassi ¢ extinction. Science 289:1740-
1743.

Summary. The Karoo Basin of South Africashowsabasin-wide
change in sedimentary facies at the Permian Triassic boundary. The
change is interpreted as reflecting a basin-wide increase in
sedimentation rates, due to change from meandering to braided river
systems. A global catastrophic die-off of vegetationisinferred at the
Permo-Triassic boundary.

Comment. The causes of “mass extinctions” are poorly under-
stood. Itisdifficult to understand the selectivity of “massextinctions.”
Animpact large enough to destroy every individual of numerous species
worldwide might easily be expected to destroy virtually all living
macroscopic organisms. Despitethelack of “smoking gun” evidence
for an end-Permian impact, sentiment seems swinging toward favorably
regarding such apossibility.

PALEOBIOGEOGRAPHY: MADAGASCAR MAMMALS

Krause DW. 2001. Fossil molar from a Madagascan marsupial. Nature
412:497-498.

Summary. A fossil marsupial tooth isreported from the uppermost
Cretaceous Maevarano Formationin Madagascar. Thisisthefirst report
of amarsupial from Madagascar, and is one of the oldest marsupial
fossils known. The modern mammal fauna of Madagascar seems
unrelated to the Cretaceousfossils so far discovered. Since M adagascar
isbelieved to have been anidland throughout the Cenozoic, the modern
mammal faunamust have dispersed over water.
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Marivaux L, Welcomme J-L, Antoine P-O, Metais G, Baloch |M,
Benammi M, ChaimaneeY, Ducrocq S, Jaeger J-J. 2001. A fossil lemur
from the Oligocene of Pakistan. Science 294:587-591.

Summary. Living lemurs are confined to Madagascar, but they
have almost no fossil record in Madagascar, and have been unknown
elsewhere. Here, afossil lemur isreported from the lower Oligocene
Chitarwata Formation in the Bugti Hillsof Pakistan. Surprisingly, the
fossil appearsto belong to theliving family Cheirogal eidae, rather than
tothe" stemlineage’ of lemurs.

Comment. The source of the Madagascan mammal faunaremains
amystery. The apparent lack of any connection between Cretaceous
and living mammalsis problematic, since Madagascar is believed to
have been isolated sincethe Cretaceous.

PALEONTOLOGY: CAMBRIAN EXPLOSION

Siveter DJ, WilliamsM, Waloszek D. 2001. A phosphatocopid crustacean
with appendages from the Lower Cambrian. Science 293:479-481.
Summary. Lower Cambrian rocksin England have produced an
undoubted fossil crustacean, usually considered an extinct type of
ostracod, but now believed to bethe sister group of all living Crustacea.
Thisaddsto thediversity inthe Lower Cambrian.

Shu D-G, Conway Morris S, Han J, Chen L, Zhang X-L, Zhang Z-F,
LiuH-Q, LiY, LiuJN. 2001. Primitive deuterostomesfrom the Chengjiang
Lagerstatte (Lower Cambrian, China). Nature 414:419-424.

Summary. Several fossils, representing at least four different
taxa, have been classified asanew phylum. Thefossilswerefoundin
the Lower Cambrian Qiongzhusi (Chiungchussu) Formation in the
famous Chengjiang region of China. The new phylumisnamed Vetuli-
colia, and is thought to share characteristics with the echinoderms,
chordates and hemichordates.

Shu D-G Chen L, Han J, Zhang X-L. 2001. An Early Cambrian tunicate
from China. Nature 411:472-473.

Summary. Aninch-long fossil from Chinahasbeenidentified asa
tunicate, ssimilar in morphology to theliving Syela, although classified
in adifferent genus. Fossil tunicates are rare, although thisis not the
first report of a Cambrian tunicate.
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Comment. The discoveries emphasize the magnitude of the
“Cambrian Explosion” and theutility of explaining the pattern of sudden
appearances asindicating separate ancestries.

PALEONTOLOGY: EDIACARAN ORGANIC REMAINS

Steiner M, Reitner J. 2001. Evidence of organic structuresin Ediacara-
typefossilsand associated microbial mats. Geology 29:1119-1122.

Summary. Ediacaran fossils are known mostly from imprintsin
fine-grained sandstones. Ediacaran fossils with preserved organic
material have been reported from mudstones of the Neoproterozoic
Doushantuo and Liulaobei Formations of China. Some of the fossils
are pyritized. The fine detail in these fossils suggests the original
organisms were not related to metazoans, but were similar to myxo-
bacteria, a poorly known group of colonial bacteria. The wrinkled
surfaces associated with some Ediacaran fossils are identified as
microbial mats. Although some Ediacaran fossils might truly be
metazoans, at least some of them are not. The Ediacaran fauna is
probably polyphyletic.

Comment. The Ediacaran fossils have been variously interpreted
asancestorsof living phyla, an extinct group unrelated to living forms,
or smply unidentified. Thisreport addsto the variety of interpretations.

PALEONTOLOGY: QUALITY OF THE FOSSIL RECORD

AlbaDM, Agusti J, Moya-SolaS. 2001. Completeness of the mammalian
fossil record in the | berian Neogene. Paleobiology 27:79-83.

42

Summary. The taxonomic completeness of the Neogene fossil
record of mammalsfrom the Iberian peninsulawas studied. The con-
clusions were that the fossil record reflects more than 75% of all
Neogene mammal species and more than 90% of al genera. Thisis
similar to estimates of the compl eteness of therecord for marineinverte-
brates. Thisraisesdoubts about the significance of episodic deposition
inthisarea

Comment. The quality of the fossil record has been discussed at
length, because many deductions about earth history depend on
assumptions about the completeness or incompl eteness of the record.
Asour knowledge of thefossil record becomesincreasingly compl ete,
the probability of finding transitional fossilsbecomes moreunlikely.
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Kidwell SM. 2001. Preservation of species abundance in marine death
assemblages. Science 294:1091-1094.

Summary. The question explored hereiswhether thefossil record
of marinemolluscs preserves enough information toinfer which fossil
specieswere more common. Natural accumulations of mollusc shells
were sampled and compared with assemblages of living speciesinthe
samelocalities. Resultsindicate that abundance-rank order ispreserved
in natural death assemblagesif shellslessthan 1 mmlong are excluded
andif at least 100 specimensare counted. Accumulations of shells of
dead molluscstypically includeall the specieslivinginthearea, plus
an additional 20% or so.

Comment. This result does not seem surprising, since mollusc
shellsare quitedurable. Theseresults confirm that thefossil recordis
expected to be excellent for groups such as shelled molluscs.

PHILOSOPHY OF SCIENCE

Murray BG. 2001. Are ecological and evolutionary theories scientific?
Biologica Reviews76:255-289.

Summary. Scientific generalizations may be of two types. One
typerefersto observables, andisinductive. Boyle'sLaw isan example.
Thesecond typerefersto unobservablesand isdeductive. An example
isNewton’sLaws of Motion. Biology has many examples of thefirst
type, such asBergmann’s Rule, but very little of the second, deductive
type. Most studies of scientific method havefocused on the deductive
method favored by physics rather than the inductive method used by
biologists. Thus, more study needsto be givento biological studiesto
evaluate their scientific status. The serious question is whether hypo-
theses concerning unobservables can be considered scientificif empiri-
cal facts cannot be deduced from them. Theoretical biology (asopposed
to experimental biology), such as fitness, natural selection, and eco-
logical theory, lacks universal laws and predictive theory. Thus, itis
not scientific. However, it could be made scientific by devel oping pre-
dictive theories. An example is proposed in which three “laws’ are
constructed to predict differences in life-history traits in different
species. Theselaws have predictive power, making them both testable
and scientific. Theoretical (explanatory) biology isnot scientific.
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Comment. The contrast between deductive prediction and inductive
description isonethat needswider recognition when discussing issues
in earth history. Asthisarticle points out, thelogical structure of con-
clusionsin earth history may befundamentaly different fromthelogical
structure used in the experimental |aboratoriesin which the reputation
of science has been established. Most studies of earth history lack
both knowledge of theinitial conditions and controls— features that
giveexperimental scienceitsgreat power.

RADIOHALOS AND GRANITE

Armitage M. 2001. New record of polonium radiohal os, Stone Mountain
granite, Georgia(USA). Creation Ex Nihilo Technical Journal 15(1):86-88.

Walker T. 2001. New radiohal o find challenges primordial graniteclaim.
Creation Ex Nihilo Technical Journal 15:14-16.

Summary. Stone Mountain is an intruded granitic dome located
near Atlanta, Georgia. Based on field relationships, creationists have
interpreted the uplift of Stone Mountain asoccurring during the Flood,
perhapsduring the later stages of the Flood. It does not appear to have
been created asit isnow found. Evidence of contact metamorphismis
present, suggesting the granitic material might have been molten when
emplaced. Radioha oshave been found inthe granite of StoneMountain.
Based ontheir size, they were probably produced by polonium-210. I
radiohal oswere created in the original rock, they would be completely
destroyed by melting. Thus, the existing radiohal os must have been
produced during or after the Flood. This refutes the claim by some
creationists that granites are primordia rocks, remaining from the
cregtion.

Comment. Thisreport addsto other evidence that contradictsthe

claim that some granitesare part of the originally created rocks of the
earth (e.g., see Origins 15:32-38).

SPECIATION

Ryan MJ. 2001. Food, song and speciation. Nature 409:139-140. Com-
menting on Podos J. 2001. Correlated evolution of morphology and vocal
signal structurein Darwin'sfinches. Nature 409:185-188.

Summary. Research on the finches of the Galapagos Islands
suggests that beak size may affect certain aspects of a bird’s song.
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Birdswith larger beakstend to have aslower rate of “trill.” Sincebird
song isimportant in courtship, it isplausiblethat changesin beak size
might contribute to speciation, dueto changesin characteristics of the
song. This may be reinforced by changes in feeding habits. Sound is
animportant element in frog courtship aswell, and variation in sound
reception seems to correlate with the number of species of frogs. It
remains to be seen whether rates of speciation in songbirds can be
definitively linked to beak structure, song, and feeding habits, but it
seemsapossihility.

Comment. Bird song is partialy inherited and partially learned.
Variability in either component could enhance the process of speciation
and help explain the large number of species of songbirds.

Sato A, Tichy H, O'hUigin C, Grant PR, Grant BR, Klein J. 2001. Onthe
originof Darwin’sfinches. Molecular Biology and Evolution 18:299-311.

Summary. The Galapagos finches seem clearly to be related to
the finches of South America, but the closest relative has not been
identified conclusively. Nuclear and mitochondrial DNA sequenceswere
compared from 28 species, representing the main groups within the
family Fringillidae (including the Emberizidae and Icteridag). The
Galapagos finches clustered with the dull-colored grassquit (Tiaris
obscura), which is found from northwest Venezuela to northwest
Argentina. Other closely related species are found in South America
and theWest Indies. The origin of the Galapagosfinchesmay berelated
to the establishment of the Panamanian isthmus connecting North and
SouthAmerica

Comment. Grassquits show good powers of dispersal, being
found inthe Caribbean aswell asin Central and South America. Perhaps
it should not be surprising that some may have found their way to the
Galapagos|slandsaswell.
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LITERATURE REVIEWS

Readers are invited to submit reviews of current literature relating
to origins. Please submit contributions to: ORIGINS, Geoscience
Research Institute, 11060 Campus St., Loma Linda, California
92350 USA. The Institute does not distribute the publications
reviewed; please contact the publisher directly.

Creation Reconsidered: Scientific, Biblical, and Theological
Per spectives. James L. Hayward, editor. 2000. Roseville, CA:
Association of Adventist Forums. 384 p. Paper, $19.95.

Reviewed by Paul Giem, Loma Linda, California

This book grew out of a conference organized by the Association
of Adventist Forumsin 1985 in West Yellowstone, Montana. Severd
papers presented by Seventh-day Adventist authors at that conference
arereprintedin thisbook, along with areprinted essay by A. N. Whitehead
which wasrecommended reading at that conference. Among the authors
are theologians (e.g., R.F. Cottrell, F. Guy, and JW. Provonsha) and
scientists(e.g., PE. Hare, R.M. Ritland, S.C. Rowland, and R.E. Taylor).

The subject of the conference, and therefore of the book, is the
concept of creation. Perhaps the one subject where the book appears
united is that all authors believe that science has proved that life on
Earthishundredsof millions, if not billions, of yearsold, and that theology
will have to adjust to this fact. This book is perhaps the most compre-
hensive exposition of that position by Seventh-day Adventists. The book
isdividedinto two main parts. Thefirst 14 chaptersdeal with scientific
evidence, and the next 12 chaptersdeal with theology, including theone
by Whitehead. Thereisalso afinal poem (Chapter 27) and aconclusion,
aswell asan introduction and adedication. The book’s dedication isto
R.M. Ritland, who dominatesthe book. Four of the chaptersand roughly
3 of the pages are written by Ritland. The style of the book is fairly
smooth and surprisingly even for asymposium volume.

The book has some good arguments. Ritland’stwo chapters on the
history of geology (Chapters 2 and 3) indirectly but effectively argue
for his point of view. He (p 31-32) also notes: a) the absence of many
modern life forms (e.g., teleost fishes) from the earlier deposits; b) the
increasing abundance of extinct formsinthe earlier deposits; and c) the
massive quantities of biomass, some of which is well-preserved and
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appears not to have been transported great distances because of the
preservation of fine structure. Chapter 8 by R.E. Taylor isaquite clear
and well-presented explanation of carbon-14 dating and the challengeit
posesto young-life creationists.

Some arguments are reasonabl e, although not quite as strong asthe
book makes them. In Chapter 12, the author notes that the Cenozoic
mammal fauna of South Americais endemic, then with time diverges
from African fauna, whilelater familiesfrom North Americaare found
in South America. He makesthe casethat this patterniseasily explained
on the basis of a combination of evolution and plate tectonics. The
model fitssome of thedatafairly well, but isremarkably difficult to test.
He also believes (p 127) that evolution to the family level takesalong
time. He comparesthefloraand faunaof Britain, which was established
after theiceageand issimilar to that of the mainland, with that of Japan
and Hawaii. However, the example of dogs suggeststhat changewithin
the family level can happen rapidly, at least under the right conditions.
(The morphologic difference between bulldogs, greyhounds, poodies,
and chihuahuas is at least as great as the difference between wolves,
coyotes and foxes, and occurred within the last few thousand years.)

Onthe other hand, the point of much of the book issimply not clear.
Theauthor of Chapter 4 doesnot indicate what rel ationship platetectonics
has to the creation-evolution controversy. The same is true for the
discussion of carbon-14 dating of bone (p 94-97). The chapter on fossil
reefs (10) is short and not well argued or well documented. Chapter 11
isalso not well documented. The argument likening the John Day to the
Yellowstone fossil “forests’ (p 158) could actually be considered an
argument against the author’s position.

Thebook does not present an integrated, or even aunified position.
Chapters 16-19 and 21 (on theol ogy) do not clearly recommend aposition,
although thefact that they occur in this book strongly suggeststhat the
authors have one. For example, on p 251 the author notes, “ Their [the
Biblical authors'] purpose was therefore apologetical and historical”;
yet he never explains what he means by historical. He goes on to say
that “ This paper looksat Genesis 1 and 2, therefore, from thetraditional
Christian viewpoint that they constitute the oldest biblical data about
creation...” (p 252). In Note 4, p 261, he states that he holds to the
“Mosaic authorship of Genesis’, certainly different from hislater stated
position. However, in hisconclusion he statesthat “1 amwillingto live
with mystery and ambiguity” (p 261). One author (p 32-34) letsdip a
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golden opportunity to arguefor, or at |east state, adefinitiveposition. An
exception appears on p 19-20, where S.C. Rowland appears to be a
supernaturalist. He presents the conjecture that while Adam and Eve
were at a heavenly council, afew microbeswere |eft on Earth, and the
devil engaged in genetic engineering for abillion yearsor so. The author
emphasized that he did not put much stock in the theory.

The book usually does not address Creationist literature, and often
seemsdated when it does. Thismay partly be explained by the fact that
the papers were originally presented in August 1985. Some papers are
updated, some not, according to J. L. Hayward (p 14). One author till
appearsto betargeting George McCready Price. Thisleadsto alogical
flaw, when he labels rejection of the geologic column as* Creation in
Sx Literal, 24-hour Days’ (p 32). His second category, “Ecological
Zonation”, also accepts a creation in six literal 24-hour days. But he
somehow seesthefirst position asthe“real” creationist position. Simi-
larly, another author (p 119) still seems to be fighting “[a]ttempts to
explain away the evidencefor an‘iceage’”. Chapter 6, which discusses
radiometric dating, completely ignoresthe work of John Woodmorappe
and myself. My work (1997) is relatively recent and not well known,
but Woodmorappe'swork (1979) has been around for sometimeandis
worthy of at least passing mention. Chapter 9, on amino acid dating,
does not reference R. H. Brown's excellent article (1985) on amino
acid racemization “ constants”.

| found two exceptions to this observation. R.V. Gentry (1986) is
referenced on p 77, and the author appearsto have read Gentry’s 1976
article in Science, although he seems to miss the significance of that
article. Onp 92, the author, albeit indirectly, addressesthe claimin Giem
(1997) that residual carbon appearsto have been detected in geologically
old sampleswhere it should no longer be present.

The book tendsto ignore theological and historical difficulties. On
p 48, the author points out that Buckland tried to deal with the problem
of painand sufferinginanimals, but doesn’t comment on how successful
(or rather, unsuccessful) he was. Chapter 20 recognizesthat “If it [kol-
ha’ arets] were the only phrase implying universality in the [Flood]
narrative, it could easily be taken either way. Numerous other
expressionsdenoting universality, however, almost certainly imply that
kol-ha’ arets in the flood narrative was likewise intended to express
al-inclusive universality — fromthelimited ancient worldview” (p 270-
271). Theauthor failsto giveamodel where historical events could be
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interpreted by reasonable witnessesin the way described in Genesis 6-
9. He also ignores the fact that the Ark is recorded as landing in the
mountains of Ararat, or Urartu. This account, if true, should have left
some geol ogic traces, which he does not even attempt to deal with.

The same is true for another author who states: “It is a fallacy to
elevatethe Deluge narrativeto thelevel of aBibledoctrine, or to suggest
that any doctrineis dependent onit” (p 286). He simply does not deal
with Jesus apparently uncritical use of the Flood story. In an oddly
titled chapter (the reverse of Mark 2:27), atheologian argues that the
Sabbath can be supported without referenceto asix-day creation. How-
ever, he misses the more important question: Can the Sabbath be
supported in the face of the denial of asix-day creation?

The one major exception to thisavoidance of theological difficulties
isChapter 23. J.W. Provonshatackles head-on the problem of suffering
inthe presumably pre-Adamic world, and concludesthat theonly realistic
theological optionif the geologic column extendsback beyond Adam s
that thelifeformsrecorded in the geol ogic column are essentially demonic
in origin. Provonsha makes a cogent case for his position.

The book is sometimes condescending. Chapter 25 seemsto imply
that short-age creationists are at alower level of spiritual development
than those accepting a longer age for life on Earth. The conclusion
(p 350) alsoillustrates this condescending attitude. The writer implies
that the conservative isa“weaker brother” and is“still on amilk diet”
and has not yet “advanced to solid food.” The book can also be tri-
umphalistic, asin some comments on p 13 and the commentson Ritland
(e.g., p 7). In some of these passages Ritland’s more conservative
colleagues are denigrated, unfairly it seemsto me.

Some papers show alack of scientific imagination. For example,
one author (p 66) notes that modern carbonates deposit in clear water.
Itisat least possible that deposits from a Flood would not be strictly
analogousto modern deposits. The sameistruefor halite (p 69), which
may indicate modes of deposition not operative today. Another author
(p 107) assumes that the bottom of the ocean has always been around
1° or 2° C. Most flood models would strongly indicate awarm (if not
hot) ocean bottom. A third author (p 275) wants someone “to explain
whereall thewater deep enough to cover Mount Everest went in about
seven months (Genesis 8:1-14).” Standard creationist models have
Mount Everest rising during the Flood, so the much lower land initially
could easily have been covered with water. Some parts of the book use
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Scripturerather loosely. Thesamegoesfor Ellen White (e.g., Chapter 15)
and recent history (e.g., p 13). At some pointsthe theol ogical reasoning
could use some improvement, asin Chapter 22.

The book makes one unintentional point. In Chapter 3, the story is
told of William Buckland, and the author shows how the acceptance of
previous ages (even with special creation for those ages) gradually led,
and presumably will continueto lead, to the abandonment of any kind of
Flood geology. Buckland did not think hewasgiving up on the historicity
of the Flood when he started, but he did eventualy give up. Those contem-
plating following his footsteps may wish to consider the eventual
destination.

The book was abit of adisappointment for me. | had hoped to read
acarefully written scientifically informed document that thoughtfully
evaluated alternative viewpoints and attempted to be objective. Instead,
thebook exhibited littlerigor initsthought, little understanding of opposing
viewpoints, little consciousness of its own weaknesses, and too much
of atriumphalistic tone. It did have afew pointsto make, and it will be
helpful because of that. | especially appreciated the chapter by Pro-
vonsha But overall, the book isnot nearly the book it could have been.
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Ratzsch D. 2000. Science and Its Limits. (Philosophy of Science,
2nd edition). Downer’s Grove IL: InterVarsity Press. 191 pages.
Paper, $14.00.

Reviewed by L. James Gibson

Del Ratzsch's book, Philosophy of Science, was out of print for
several years. Thisisarevised edition, with anew title. It isespecially
welcome becauseit addresses an important topic from a Christian view-
point, a perspective badly needed.

Bookson philosophy can be dense and difficult to stay with, but not
this one. One reason for this is that the book is rather short, and the
chapters are not too long. Readability is enhanced by the writing style,
which isinformative and clear, and somewhat relaxed.

The ten chapters can be loosely grouped into three themes. The
first four chapters describe what science is and how conceptions of
science have changed, starting with Francis Bacon, and briefly passing
through the theories of positivism, Popperian falsificationism, Kuhnian
postempiricism, and the current view, which attemptsto strike abalance
between the contributions of the various historical philosophies. Objecti-
vity, rationality, and empiricality are all accepted to a greater extent
than in Kuhn’s philosophy, but their limitions are recognized much more
than inthe old positivist regime.

Chapters 4 and 5 devel op the current view of science by reviewing
the strengths and weaknesses of science. Scienceis accepted asrealist
(theories actually refer to reality), rather than unrealist (theories are
symbolic only), but limitations are recognized. Theories can neither be
proved true or false, but can be considered to be approaching truth if
they successfully explain natural phenomena and otherwise seem
successful. Among the limitations of science are the power to provide
ultimate explanations for the origins and purpose of nature. Ethicsis
another areawhere scienceis not the appropriate source of information.
Reductionism may be applied to certain types of problems, but may not
be appropriate in others.

Thefinal four chaptersdeal with how science and religion interact.
Disputes between science and religion are not over evidence but over
therulesof interpretation. Theintelligent design movement isanalyzed
in a new chapter added since the first edition. Design is a perfectly
rational idea, but whether it works out as a scientific idea has yet to be
determined. Christians have contributed much to science, but tend to
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regard it as only one way of knowing, whereas many non-Christian
scientists tend to regard science as the only real way of obtaining
knowledge. Science and Christianity are different pursuits, but they are
not inisolation from each other. Their fields of interest partially overlap.
Christain and non-Christian science may be quite similar in content, but
are likely to be quite different in the significance attached to them by
members of the different groups. The book ends with an appeal to
Christiansto discusstheir differencesin aspirit of Christian love.

| enjoyed reading the book, and recommend it as a source of the
major issuesin devel oping a Christian philosophy of science. It should
be useful as one of thetextbooks used in courses on scienceand religion.
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