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Natural Selection:
Assessing the Role It Plays in Our World
Jean K. Lightner, Liberty University, 1971 University Blvd, Lynchburg, Virginia, 24515.
Abstract
Charles Darwin is well known as having popularized the concept of natural selection. Despite
widespread teaching of the topic in biology related contexts, it is actually controversial among scientists.
This is true in both evolutionary and creationary circles.
7RDVVHVVWKHUROHQDWXUDOVHOHFWLRQSOD\VLQRXUZRUOGLWPXVWÀUVWEHGHÀQHGLQDVFLHQWLÀFDOO\ULJRURXV
PDQQHU0DWKHPDWLFDOWRROVFDQKHOSLQDVVHVVLQJLWVUROHFRPSDULVRQZLWKSULQFLSOHVNQRZQIURPDUWLÀFLDO
selection can be informative as well. With various methods of mathematical modeling and statistical
tests, there are important assumptions that should be recognized to avoid premature conclusions about
WKHUHVXOWV)LQDOO\ÀHOGREVHUYDWLRQSURYLGHVLPSRUWDQWGDWDWKDWQHHGVWREHFRQVLGHUHG
Examination of each of these areas leads to several conclusions. Natural selection has not played a
VLJQLÀFDQWSRVLWLYHUROHLQWKHKLVWRU\RIOLIHRQHDUWKIRUVH[XDOO\UHSURGXFLQJDQLPDOVVXFKPDPPDOVDQG
birds. Statistical tests, which are a valid means to screen for natural selection and comprise the one line
of evidence that often seems to support its occurrence in adaptation, have not been validated; many
of the non-random patterns detected probably have little to do with the action of natural selection.
Naturalistic assumptions, which include assuming meiotic drive (which distorts Mendelian inheritance)
is a random mechanism, appear to have hindered for decades our understanding of how creatures
adapt. A reasonable creationary prediction is that mechanisms such as biased gene conversion (one
form of meiotic drive) will turn out to be designed to alter the frequency of alleles in a way that aids in
adaptation of the population.
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Introduction
Natural selection is a concept popularized by
Charles Darwin as a naturalistic explanation
for the variety we see in life today and why so
many creatures seem perfectly adapted to their
environment. He recognized that there is variation
in living things. He argued that some traits may
be better suited for a particular environment than
others. Those individuals with more advantageous
WUDLWVZRXOGEHPRUHOLNHO\WRVXUYLYHDQGUHSURGXFH
In this way those desirable traits would be passed
on to their offspring and become more common in
the population. Given enough time, he believed this
FRXOGH[SODLQKRZRQHNLQGRIDQLPDO IRUH[DPSOHD
GRJ FRXOGKDYHGHVFHQGHGIURPDYHU\GLIIHUHQWNLQG
RIDQLPDO IRUH[DPSOHDQLQYHUWHEUDWH 
Given the importance of natural selection within
the popular-level neo-Darwinian explanations of
HYROXWLRQLWLVDVXUSULVHWRPDQ\WRÀQGRXWWKDWWKH
concept is controversial among evolutionists.1 There
are atheistic scientists who propose that Darwin was
wrong about natural selection and that the concept
LVQ·W HYHQ VFLHQWLÀF )RGRU DQG 3LDWWHOOL3DOPDULQL
1
2

 2WKHUVZKLOHUHFRJQL]LQJVLJQLÀFDQWSUREOHPV
in how natural selection is often portrayed, feel that
it still has an important role in accounting for how
FUHDWXUHVEHFRPHDGDSWHGWRWKHLUKDELWDWV (QGOHU
 
1DWXUDO VHOHFWLRQ KDVQ·W MXVW EHHQ FRQVLGHUHG
important in the evolutionary model. Creationists
recognize that there is incredible variety seen in
VSHFLHV GHULYHG IURP WKH VDPH FUHDWHG NLQG :KLOH
SRLQWLQJ RXW WKH LQVXIÀFLHQF\ RI QDWXUDO VHOHFWLRQ
to account for the evolutionary changes necessary
for molecules-to-man evolution, it is common
IRU FUHDWLRQLVWV WR DIÀUP QDWXUDO VHOHFWLRQ DV DQ
important part of the process by which creatures
DGDSWDQGFKDQJHZLWKLQWKHOLPLWVRIFUHDWHGNLQGV2
Yet this has been controversial as well. I have argued
WKDW FUHDWLRQLVWV KDYH EHHQ IDU WRR TXLFN WR DFFHSW
natural selection as an explanation when it has
QRW DFWXDOO\ EHHQ GHPRQVWUDWHG /LJKWQHU D 
Guliuzza has gone further equating natural selection
ZLWK SKDQWDVP *XOLX]]D   :LWK WKLV NLQG RI
disagreement, how can we hope to understand the
role of natural selection in our world?

,WVLPSRUWDQFHKDVHYHQEHHQGHEDWHGDPRQJPLFURELRORJLVWV6HHRSLQLRQVH[SUHVVHGLQ:LONLQV  
For example, Purdom 2007. Numerous other examples appear on the answersingenesis.org and creation.com websites.
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/LJKWQHUD
7KHUH DUH D IHZ RWKHU SRLQWV (QGOHU PDNHV LQ
KLVERRNWKDWDUHZRUWKGLVFXVVLQJKHUH7R(QGOHU
natural selection and evolution are not synonymous.
Evolution must also account for the origin of the
trait. Natural selection can only account for a change
in the prevalence of a trait that already exists in a
SRSXODWLRQ +H FULWLFL]HG WKH GHÀQLWLRQ RI HYROXWLRQ
used by population geneticists: that evolution is a
change in allele frequency over time.
8VLQJ (QGOHU·V GHÀQLWLRQ WKHQ HYROXWLRQ FDQ
EH XQGHUVWRRG OLNH D VWRRO ÀJ   WKDW LV VXSSRUWHG
by three legs: the generation of variation, heredity,
DQG QDWXUDO VHOHFWLRQ ZKLFK RFFXUV GXH WR ÀWQHVV
GLIIHUHQFHV 7KLVEDVLFLGHDKDVEHHQHFKRHGE\RWKHU
DXWKRUVDVZHOO .LUVFKQHUDQG*HUKDUW 
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$6FLHQWLÀF6\OORJLVP
7KH 0RGHUQ 6\QWKHVLV DND QHR'DUZLQLVP 
essentially merged Darwin’s idea of natural selection
with Mendelian genetics. It became well established
RYHUKDOIDFHQWXU\DJR-RKQ(QGOHUDSURPLQHQW
evolutionary biologist, attempted to address misuse
of the term natural selection and promote a logical,
VFLHQWLÀFEDVLVIRULGHQWLI\LQJLWLQKLVIDPRXV
ERRNNatural Selection in the Wild,QWKLVERRNKH
presents natural selection as a syllogism:

IF a population has:
a. variation in traits with
b. ÀWQHVV GLIIHUHQFHV LH D FRQVLVWHQW UHODWLRQVKLS
between the trait and the ability to survive and
UHSURGXFHDNDdifferential reproduction DQG
c. heritability LPSO\LQJWKDWWKHWUDLWLVJHQHWLF
Then the trait’s distribution in the offspring will
be predictably different from that of the parental
JHQHUDWLRQ LIWKHSRSXODWLRQLVQRWLQHTXLOLEULXP 

Generation of Variation

Magical Descriptions and Powers
Part of the controversy is related to how natural
selection is often portrayed, even in much of the
VFLHQWLÀF OLWHUDWXUH $QWKURSRPRUSKLF WHUPV DUH
often applied to it. Clearly, nature has no mind
and cannot select. The use of active verbs such as
selects, preserves, favors, etc. are poetic, but not
VFLHQWLÀF ZD\V RI GHVFULELQJ UHDOLW\ 6R WKH WHUP
itself is an oxymoron. A farmer can select, for he has
a mind. Nature cannot select, for it has no mind.
This apparent “ghost in the machine” is one reason
VRPH HYROXWLRQLVWV KDYH UHMHFWHG QDWXUDO VHOHFWLRQ
HQWLUHO\ )RGRUDQG3LDWWHOOL3DOPDULQL 
$VHFRQGSUREOHPLVWKDWVRPHELRORJLVWVVSHDNDV
if natural selection can cause a new trait to appear.
For example, they will claim that a trait arose
due to selection pressure. This type of description
was criticized by Endler, a renowned evolutionary
ELRORJLVWZKRVWXGLHGYHUWHEUDWHDGDSWDWLRQ (QGOHU
  +H SRLQWHG RXW ZKDW PDQ\ FUHDWLRQLVWV
have since: that natural selection can only account
for the change in frequency of a trait within a
SRSXODWLRQ LW GRHV QRW H[SODLQ KRZ WKDW WUDLW
RULJLQDWHG &DWFKSRROH   7KLV LV QR VPDOO
misunderstanding as former atheistic evolutionist
Dr. David Catchpoole describes it as an eye-opening
experience to him when someone clearly pointed
out that natural selection cannot account for the
origin of a trait. It was a pivotal point for him in his
life—suddenly he was able to believe the Bible, even
IURPWKHYHU\ÀUVWYHUVHDQGVREHFRPHDELEOLFDO
FUHDWLRQLVW &DWFKSRROHSHUVFRPP 
There are certainly plenty of other problems and
associated details in how natural selection is often
SRUWUD\HG 7R H[SORUH WKHP DOO FRXOG ÀOO YROXPHV
but that is not the main point of this discussion.
$V ZLOO EH VHHQ QDWXUDO VHOHFWLRQ FDQ EH GHÀQHG
LQ D VFLHQWLÀFDOO\ ULJRURXV PDQQHU DQG PRGHOHG
mathematically. The focus of the rest of the article
is to survey fundamental concepts important to
understanding the role natural selection may play
LQRXUZRUOG0RUHVSHFLÀFDOO\LWVUROHLQVSHFLDWLRQ
and adaptation will be considered, especially as it
relates to mammals and birds.
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Fig. 1. Evolution’s three legged stool.

Is accounting for the origin of variation necessary
LQ D FUHDWLRQDU\ SDUDGLJP" 6LQFH HDFK NLQG ZDV
created separately there were certainly many traits
placed in creatures at the beginning by their Creator.
However, the creationary paradigm includes a severe
JHQHWLFERWWOHQHFNLQODQGFUHDWXUHVDQGELUGVDWWKH
time of the Flood. This places clear limitations on the
amount of diversity that could have been present in
those populations at the time. Examination of within
NLQG YDULDELOLW\ LQ PDPPDOV /LJKWQHU   DQG
ELUGV /LJKWQHUE FRQÀUPVWKDWFUHDWLRQLVWVDOVR
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PXVW DFFRXQW IRU D VLJQLÀFDQW DPRXQW RI YDULDWLRQ
that has arisen since the time of the Flood. Some of
WKLV YDULDWLRQ LV FOHDUO\ DGDSWLYH /LJKWQHU D 
Will natural selection help explain how it became
SURPLQHQWLQDVSHFLÀFSRSXODWLRQ"
1HZ%HQHÀFLDO0XWDWLRQV³/RVW
If natural selection is considered deterministically,
DQ\ UDUH EHQHÀFLDO PXWDWLRQ VKRXOG HYHQWXDOO\
EHFRPH À[HG LQ WKH SRSXODWLRQ 7KLV LV SUREDEO\
why natural selection often seems such a compelling
explanation for adaptation. Evolutionists have
long recognized that the frequency of a particular
OLQHDJHZLOOÁXFWXDWHRYHUWLPH7KHÁXFWXDWLRQVDUH
called genetic drift and are treated stochastically in
PDWKHPDWLFDO SRSXODWLRQ JHQHWLFV PRGHOV RI WKRVH
ZKLFK WDNH LW LQWR DFFRXQW  7KH UHDOLW\ LV WKDW WKH
YDVW PDMRULW\ RI EHQHÀFLDO PXWDWLRQV WKDW DULVH
should be lost due to genetic drift. The probability
of loss decreases some if the population is small and
growing, and generally increases if the population
VL]HLVGHFOLQLQJ 3DWZDDQG:DKO 
This has profound implications for both
HYROXWLRQDU\ DQG FUHDWLRQDU\ PRGHOV $ EHQHÀFLDO
mutation would need to repeatedly be generated
before it would be expected to escape the effects of
JHQHWLF GULIW DQG KDYH D FKDQFH WR EHFRPH À[HG
LQ D SRSXODWLRQ 7KH FKDQFH RI D QHZ EHQHÀFLDO
mutation remaining in a population is improved
a little if the population is small and growing, but
D VPDOO SRSXODWLRQ LV WKH PRVW XQOLNHO\ SODFH IRU D
QHZ EHQHÀFLDO PXWDWLRQ WR RFFXU LI WKH XQGHUO\LQJ
mechanism is random mutation. Instead, a large
SRSXODWLRQLVPRUHOLNHO\WRKDYHHQRXJKLQGLYLGXDOV
VR UDQGRP PXWDWLRQ PLJKW SURGXFH D EHQHÀFLDO
allele—the very place where there is a higher
probability of it being lost.
Fixing Alleles
Of course, not all mutations are lost. Further, there
are clearly times where variation already present
ZLWKLQDSRSXODWLRQ DOVRNQRZQDVVWDQGLQJYDULDWLRQ 
can change over time. There is an impressive body
RIOLWHUDWXUHLQWKHÀHOGRIPDWKHPDWLFDOSRSXODWLRQ
genetics that models how this may occur. One
PDMRU IRFXV KDV EHHQ WR GHWHUPLQH WKH SUREDELOLW\
WKDW D EHQHÀFLDO DOOHOH ZLOO UHDFK À[DWLRQ WKDW LV
the condition where it is found in every member of
the population. This is an essential issue because it
relates to speciation and adaptation. For example, it
is common for there to be systematic differences in
the alleles carried by different species—indicating a
GLIIHUHQFHLQZKLFKDOOHOHVKDYHEHFRPHÀ[HGLQWKRVH
SRSXODWLRQV /LJKWQHUE 
3

113
Early on evolutionists became aware that
adaptation by natural selection is more challenging
WRH[SODLQLQYHUWHEUDWHV,Q-%6+DOGDQHD
IRXQGHULQWKHÀHOGRISRSXODWLRQJHQHWLFVSXEOLVKHG
DQDUWLFOHWLWOHG´7KHFRVWRIQDWXUDOVHOHFWLRQµ +DOGDQH
 %DVLFDOO\DQLPDOVVXFKDVPDPPDOVDQGELUGV
have much longer generation times and smaller
population sizes than bacteria or insects. There is
simply not enough time, even in the evolutionary
WLPHVFDOH IRU QDWXUDO VHOHFWLRQ WR À[ DOOHOHV ZLWKLQ
WKHVHSRSXODWLRQV %DWWHQ 
To resolve this dilemma, Kimura proposed the
neutral theory of molecular evolution. He suggested
that most of the genome has no function, so it is free
to change by genetic drift. It seemed his evolutionary
predictions were validated when it was found that
only a small portion of the human genome encodes
SURWHLQFRGLQJJHQHVVR´MXQN'1$µEHFDPHDFHQWUDO
theme of arguments supporting evolution. However,
a steady stream of research has demonstrated
WKDW ´MXQN '1$µ UHDOO\ HQFRGHV D YDULHW\ RI FULWLFDO
UHJXODWRU\ 51$V )DXONQHU HW DO  7RPNLQV
DE 7KHHURVLRQRIQHXWUDOWKHRU\LVDPDMRU
blow for evolutionists. They have no mathematically
plausible way to explain patterns such as the millions
of differences between human and chimp DNA which
supposedly arose during the 100,000 to 300,000
JHQHUDWLRQVVLQFHWKHLUSXUSRUWHGGLYHUJHQFH &DUWHU
 
&UHDWLRQLVW-RKQ6DQIRUGRQHRIWKHGHYHORSHUVRI
the population genetics program Mendel’s Accountant,
has publicized some of the implications of both natural
selection and genetic drift. Given that most mutations
are near neutral, natural selection has little effect on
WKHP 0RVW EHQHÀFLDO PXWDWLRQV DUH QRW HIIHFWLYHO\
À[HG QRU DUH PRVW GHOHWHULRXV PXWDWLRQV HIIHFWLYHO\
UHPRYHG 7KH PDMRULW\ RI WKH FKDQJHV LQ DOOHOH
frequencies are the result of genetic drift. In fact, the
VPDOOSURSRUWLRQRIEHQHÀFLDOPXWDWLRQVWKDWVXUYLYHG
UHPRYDOE\JHQHWLFGULIW OHVVWKDQ DQGHYHQWXDOO\
EHFDPHÀ[HGZHUHXVXDOO\À[HGE\JHQHWLFGULIWUDWKHU
WKDQQDWXUDOVHOHFWLRQ 5XSHDQG6DQIRUG 
)XUWKHU SUREOHPV RFFXU ZKHQ PXOWLSOH EHQHÀFLDO
mutations are present at the same time. Competition
EHWZHHQ WZR EHQHÀFLDO PXWDWLRQV FDQ UHGXFH WKH
SUREDELOLW\RIWKHVHFRQGRQHEHLQJÀ[HG,QDVH[XDO
RUJDQLVPV WKLV LV WHUPHG FORQDO LQWHUIHUHQFH 3DWZD
DQG:DKOSS² ,WDIIHFWVHXNDU\RWLF
organisms as well. An attempt was made to quantify
WKLVLQDUHFHQWQXPHULFDOVLPXODWLRQVWXG\ 6DQIRUG
%DXPJDUGQHUDQG%UHZHU 7KLVKDVSURIRXQG
implications for the role natural selection may play in
DGDSWDWLRQDGDSWDWLRQLVRIWHQWKHUHVXOWRIFKDQJHV
LQDVXLWHRIWUDLWVLQYROYLQJDQXPEHURIJHQHV 'RQJ
HW DO  7HNROD$\HOH HW DO  3 If there are

1RWHWKDWERWKWKHVHDUWLFOHVDWWULEXWHWKHSDWWHUQWRVHOHFWLRQIRUDPRUHSODXVLEOHH[SODQDWLRQVHHWKHVHFWLRQRQ0HLRWLF'ULYH
later in this paper
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problems accounting for how natural selection can
HIIHFWLYHO\PDNHFKDQJHVLQRQHDOOHOHDWDWLPHKRZ
LVLWH[SHFWHGWRDFFRXQWIRUDGMXVWPHQWVLQSRO\JHQLF
QHWZRUNVWKDWLQYROYHHSLVWDWLFLQWHUDFWLRQV"$UHFHQW
UHYLHZRQDGDSWDWLRQWRKLJKDOWLWXGHVXJJHVWVDODFN
RI SODXVLELOLW\ IRU QDWXUDO VHOHFWLRQ EHLQJ D PDMRU
FRQWULEXWLQJPHFKDQLVP /LJKWQHUD 
There is considerably more that has been
discussed in the population genetics literature, most
of which is far beyond the scope of this discussion
3DWZDDQG:DKO 0DQ\GLIIHUHQWSDUDPHWHUV
can be varied in the calculations. This can include
DFFRXQWLQJ IRU ERWK EHQHÀFLDO DQG GHOHWHULRXV
mutations, interactions between mutations, and
other variables. There is excellent evidence that
SRSXODWLRQ VL]H ÁXFWXDWHV LQ PDPPDOV DQG ELUGV
VWUHQJWK RI VHOHFWLRQ FDQ YDU\ DV ZHOO *UDQW DQG
*UDQW   6HYHUDO VWXGLHV KDYH WDNHQ WKHVH
WZR YDULDEOHV LQWR DFFRXQW :DKO   2QH RI
WKHVH VXJJHVWV WKDW ÁXFWXDWLQJ SRSXODWLRQ VL]H ZLOO
GHFUHDVH WKH HIIHFW RI JHQHWLF GULIW :D[PDQ  
There has also been more published by creationists
LQWKHÀHOGRISRSXODWLRQJHQHWLFVLQFOXGLQJSDSHUV
presented at the Biological Information: New
Perspectives Symposium held at Cornell University
LQ 0DUNVHWDO ,QWKHHQGWKHPRGHOV
suggest that natural selection cannot possibly play
the prominent role in adaptation that the compelling
stories we are told suggest.
&RPSDULVRQWR([DPSOHVRI$UWLÀFLDO6HOHFWLRQ
'DUZLQFRPSDUHGZKDWZDVNQRZQIURPDQLPDO
breeding to his ideas about natural selection. It
might be helpful to do so here as well. A dairy farmer
ZKR ZDQWV WR LQFUHDVH PLON SURGXFWLRQ LQ KLV KHUG
has some powerful tools at his disposal. The dairy
LQGXVWU\ KDV EHHQ D OHDGHU LQ UHFRUG NHHSLQJ 7KH
farmer can breed his cows with semen from bulls
that had been extensively tested and shown to
VLUH GDXJKWHUV ZLWK H[FHSWLRQDO PLON SURGXFWLRQ
This allows him to have far more power to change
the genetics of his herd than would be available in
a natural population since he can bring in genetic
PDWHULDOIURPRXWVLGHWKHKHUGWRDGGUHVVDVSHFLÀF
QHHG,IKHIRFXVHVRQMXVWRQHWUDLWVRPHLPSUHVVLYH
rapid progress can be made.
The problem is that many traits are interrelated.
$ JDOORQ RI PLON ZHLJKV DERXW ôOE NJ  ,I D
FRZ SURGXFHV PRUH PLON VKH QHHGV VWURQJ XGGHU
attachments to support the extra weight. Otherwise
the suspensory system may give out and her teats
PD\GUDJRQWKHJURXQG7KLVLQFUHDVHVKHUULVNRI
GLVHDVH IRUH[DPSOHPDVWLWLVZKLFKGHFUHDVHVPLON
SURGXFWLRQDQGFDQUHQGHUWKHPLONVKHGRHVSURGXFH
4
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XQVDODEOH DQGLQMXU\ ZKLFKFDQIXUWKHULQFUHDVHWKH
ULVN RI PDVWLWLV  $GGLWLRQDOO\ FDUU\LQJ PRUH PLON
increases stress on the feet and legs, which can result
LQODPHQHVV)RUWXQDWHO\WKHUHFRUGNHHSLQJDOORZV
the farmer to select for more than one trait. However,
as the number of traits a farmer wishes to select for
increases, the rate of progress slows.
6HYHUDORWKHUIDFWRUVLQÁXHQFHSURJUHVVWRZDUGV
a goal. Generally, initial progress is more rapid
since there is a larger difference between production
in his herd and the average production of the
daughters of the sire he chooses. Progress is also
LQÁXHQFHG E\ KRZ KLJKO\ KHULWDEOH WKH WUDLW LV ,Q
VRPH FDVHV VHOHFWLQJ IRU RQH WUDLW IRU H[DPSOH
PLON SURGXFWLRQ  FDQ EH DVVRFLDWHG ZLWK D ORVV LQ
DQRWKHU DUHD IRU H[DPSOH IHUWLOLW\  6XVWDLQHG
intentional selection within the U.S. dairy industry
over the past half century has been associated with
DQ LPSUHVVLYH LQFUHDVH LQ PLON SURGXFWLRQ DORQJ
with improved soundness in udders, feet, and
OHJV ,Q FRQWUDVW IHUWLOLW\ KDV QRW HQMR\HG VXFK DQ
LPSURYHPHQW &DVVHOO   $QRWKHU IDFWRU WKDW
may not be obvious to those outside the industry is
that improvement in management has played a role
in realizing these gains. This amounts to the farmer
changing the environment for the cow in order to
HQMR\WKHEHQHÀWVRIKLVEUHHGLQJSURJUDP
The other side of the coin is seen when trying to
eliminate genetic diseases. Spider lamb syndrome
is a semi-lethal recessive disorder that showed up
LQEODFNIDFHGVKHHSLQWKHPLGV7KHSUREOHP
was that to eliminate this disease from the herd, a
farmer needed good records to identify the carriers.
Depending on the management system used, this
could sometimes be challenging. Eventually, a
JHQHWLFWHVWZDVGHYHORSHGWRHQDEOHLGHQWLÀFDWLRQRI
carriers.4
$UWLÀFLDO VHOHFWLRQ LV SRZHUIXO EXW DQ\RQH ZKR
has been involved in this area soon recognizes that
it has obvious limitations. Good records are essential
and only a limited number of traits can be selected
for at once if real progress is to be made. Sometimes
selecting for one trait has a negative effect on a
different desired trait. While humans can select
against normal-appearing carriers of a recessive
GLVHDVHJLYHQWKHSURSHUWRROV JRRGUHFRUGVRUJHQHWLF
WHVWLQJ QDWXUDOVHOHFWLRQFDQQRW1DWXUDOVHOHFWLRQ
will have no effect until homozygous individuals
DSSHDU LW LV SRZHUOHVV WR HOLPLQDWH UHFHVVLYH
deleterious mutations. The population genetics
models and examples of selection in agriculture are
helpful in discerning between a realistic appraisal
of natural selection and the “magical story-telling”
which abounds in many presentations.
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Genetic Patterns and Statistical Tests
Despite the dismal predictions about the
importance of natural selection in vertebrates based
on population genetics models and the limitations
recognized from animal breeding, many biologists in
WKHÀHOGDUHFRQYLQFHGWKDWWKHUHLVH[FHOOHQWHYLGHQFH
that natural selection has occurred and that it is
important in accounting for adaptation. In addition
WR VLJQLILFDQW PRUSKRORJLFDOO\ EDVHG VWXGLHV PDQ\
RI ZKLFK (QGOHU KLJKOLJKWV LQ KLV ERRN JHQHWLF
EDVHG studies often come to the same conclusion.
Why this apparent discrepancy?
It needs to be remembered that whenever math
LV DSSOLHG WR VFLHQWLÀF TXHVWLRQV WKHUH DUH DOZD\V
assumptions. This is true of population genetics
PRGHOVEULHÁ\PHQWLRQHGDERYH IRUH[DPSOHDERXW
population size, mutation rate, selection strength,
LQWHUDFWLRQ EHWZHHQ PXOWLSOH PXWDWLRQV HWF  ,W LV
equally true of statistical tests intended to identify
if natural selection accounts for observed patterns.
Statistical tests are helpful in identifying non-random
patterns, but whether the pattern is best understood
as being a result of selection is a different matter. For
H[DPSOHLWLVNQRZQWKDWGHPRJUDSKLFHYHQWVVXFK
DVPLJUDWLRQH[SDQVLRQVDQGERWWOHQHFNVFDQUHVXOW
LQ VLPLODU QRQUDQGRP SDWWHUQV 9LWWL *URVVPDQ
DQG 6DEHWL   'HVSLWH WKLV PDQ\ DUWLFOHV DUH
ZULWWHQ DV LI VHOHFWLRQ LV WKH GHÀQLWLYH FDXVH RI WKH
QRQUDQGRPSDWWHUQ IRUH[DPSOH5HQHWDO 
There are additional factors that need to be
considered as well. For example, one helpful review
of statistical tests gave an example of the HARIF
JHQHZKLFKH[SUHVVHVQRQFRGLQJ51$GXULQJEUDLQ
GHYHORSPHQW 9LWWL*URVVPDQDQG6DEHWL ,W
is described as highly conserved between chimps
and other vertebrates, but humans had 40 times
more substitutions than would be expected had the
locus neutrally evolved. The problem here is obvious.
7KH VWDWLVWLFDO WHVW FHUWDLQO\ KDV SLFNHG XS RQ DQ
obvious difference in the sequence of this region in
humans compared to other vertebrates. However,
the interpretation that the difference is a result of
selection is ill-founded since humans do not share
common ancestry with other vertebrates.
From a creationary perspective, then, comparisons
QHHGWREHPDGHZLWKLQDFUHDWHGNLQGWRUHDVRQDEO\
conclude that selection accounts for the pattern.
Of course there are many examples where this is
done. In general mutations are assumed to occur
randomly, though a few models account for the fact
WKDWWUDQVLWLRQVDUHPRUHFRPPRQWKDQWUDQVYHUVLRQV
some models consider recombination. In regions where
little variability is observed, it is generally interpreted
as evidence of purifying selection. Is this the case,
or might there be cellular mechanisms suppressing
mutation in the region, or enhancing it in others?
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$ VSHFLÀF H[DPSOH PD\ KHOS LQ FODULI\LQJ WKH
SUREOHP 7KH 0&5 JHQH LV KLJKO\ SRO\PRUSKLF LQ
humans with over 100 alleles with non-synonymous
WKDW LV DIIHFWLQJ WKH DPLQR DFLG  FKDQJHV KDYLQJ
EHHQLGHQWLÀHGWRGDWH 'HVVLQRWLHWDO 6RPH
of these alleles are associated with red hair and
LQFUHDVHG VXVFHSWLELOLW\ WR VNLQ FDQFHUV 0&5
variants are common in European populations
and some biologists assume that this locus is
under selection. A study published in 2000 used
statistical tests which suggested that there was no
selection occurring in populations outside Africa,
but strong purifying selection effectively eliminated
all non-synonymous mutations within the African
populations they sampled. The authors argued
that this made sense because amino acid sequence
changes have been documented to affect function and
some can do so even when a single allele is present
WKDWLVVRPHDOOHOHVKDYHVHPLGRPLQDQWH[SUHVVLRQ
UDWKHUWKDQUHFHVVLYH  +DUGLQJHWDO 
6XSHUÀFLDOO\ WKLV PD\ VRXQG UHDVRQDEOH EXW
in fact this is completely inconsistent with what is
NQRZQ DERXW WKLV ZHOO FKDUDFWHUL]HG JHQH $PLQR
acid variants vary widely in how strongly they are
DVVRFLDWHGZLWKFDQFHULQPDQ\QRVXFKDVVRFLDWLRQ
has been demonstrated. Even of those variants most
strongly associated with the disease, most individuals
FDUU\LQJWKHPQHYHUGHYHORSVNLQFDQFHU)XUWKHULI
they do develop cancer, the average age of onset is
over 50 years old—far beyond the prime childbearing
\HDUV /DFKLHZLF]HWDO ,WLVSXUHIDQWDV\WR
WKLQNWKDWWKHDEVHQFHRIDPLQRDFLGYDULDQWVDPRQJ
those Africans sampled in the study is due to natural
selection. Yes, amino acid variants may well be
harmful to inhabitants of that region as the authors
of the study pointed out. However, natural selection
is powerless to prevent the transmission of such
variants to the next generation. A more plausible
reason for this pattern is that there are designed
PHFKDQLVPVZKLFKLQÁXHQFHWKHSDWWHUQRIPXWDWLRQ
in this gene in response to environmental stimuli.
Some statistical comparisons involve comparing
WKH UDWLR RI QRQV\QRQ\PRXV PXWDWLRQV WKRVH WKDW
FKDQJH WKH DPLQR DFLG VHTXHQFH RI WKH SURWHLQ  WR
V\QRQ\PRXV PXWDWLRQV WKRVH WKDW GR QRW FKDQJH
WKHDPLQRDFLG 7KHDVVXPSWLRQLVWKDWV\QRQ\PRXV
mutations are neutral and provide a measure of
underlying mutation rate. The problem is that
mounting evidence suggests that non-synonymous
mutations are not actually neutral. Evidence
suggests that codon usage affects the rate of protein
synthesis, and regulating the rate of protein synthesis
is essential to insure proper folding of the protein
'·2QRIULRDQG$EHO 
Another review, which focused on statistical
tests as a means to differentiate between neutral
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PRGHOV ZKHUHDOOHOLFSDWWHUQVDUHGXHWRGULIW DQG
Darwinian selection, brings out other limitations
and assumptions involved in various statistical
WHVWV 1LHOVHQ   ,Q WKH GLVFXVVLRQ RI SRVLWLYH
VHOHFWLRQWKHDXWKRUEULHÁ\PHQWLRQVH[DPSOHVRI
ZKHUHVHJUHJDWLRQGLVWRUWLRQ DOVRNQRZQDVPHLRWLF
GULYH  DSSHDUV WR EH WKH XQGHUO\LQJ FDXVH 7KLV
means that traits are not being passed on to the
next generation as one would expect if Mendelian
inheritance is involved. It is important to recognize
that this is not selection in the traditional sense
WKDW VRPHRQH OLNH (QGOHU ZRXOG YLHZ LW ,Q IDFW
Endler’s syllogism assumes standard Mendelian
inheritance.
0HLRWLF'ULYH$QRWKHU0HDQVIRU)L[LQJ$OOHOHV
Meiotic drive was described in the literature well
RYHUKDOIDFHQWXU\DJR 6DQGOHUDQG1RYLWVNL 
,W FDQ EH GHÀQHG DV DQ DOWHUDWLRQ LQ WKH SURFHVV RI
PHLRVLV WKDW UHVXOWV LQ D KHWHUR]\JRWH RUJDQLVPV
FDUU\LQJWZRGLIIHUHQWDOOHOHVIRUDJHQH SUHIHUHQWLDOO\
transmitting one allele over the other. Some use the
term more broadly to refer to other non-Mendelian
transmission even when the timing of the cause is not
during meiosis. A number of mechanisms have been
SURSRVHG DQGRU GHVFULEHG RYHU WKH \HDUV +DUYH\
HW DO  0RQWFKDPS0RUHDX  =LPPHULQJ
6DQGOHUDQG1LFROHWWL 
Biased gene conversion is one mechanism resulting
in meiotic drive. During meiosis chromosomes pair
up and crossing over occurs. Gene conversion also
occurs at this time and begins in a similar way as
crossing over, with an enzyme-induced double
VWUDQGHG EUHDN LQ WKH '1$ +RZHYHU ZLWK JHQH
conversion the sequence on one strand is copied over
onto the other. There are times where the cut occurs
more frequently on one strand, and the sequence
IURPWKHRWKHUVWUDQGLVSUHIHUHQWLDOO\WUDQVPLWWHG
WKLVLVNQRZQDVELDVHGJHQHFRQYHUVLRQ%LDVHGJHQH
FRQYHUVLRQFDQUHVXOWLQÀ[DWLRQRIRQHDOOHOHHYHQLQ
the absence of natural selection or drift.5
Consistent with the naturalistic bias of evolutionary
scientists, biased gene conversion has been assumed
WREHUDQGRPZLWKUHVSHFWWRÀWQHVV,WLVUHFRJQL]HG
that generally it results in an increased transmission
of alleles with GC over AT. It has been proposed that
biased gene conversion can be distinguished from
natural selection because it should not be consistently
correlated with adaptation, but natural selection
ZRXOGEH *DOWLHUDQG'XUHW :KDWLIWKLVLVQRW
WUXH"/LYLQJWKLQJVDUHDPD]LQJO\GHVLJQHGZLWKWKH
FDSDFLW\WRFRQWUROJHQHH[SUHVVLRQ51$HGLWLQJDQG
many other processes. Given that gene conversion is
5
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a normal part of meiosis, why wouldn’t it have been
GHVLJQHG WR HQDEOH WKH DPSOLÀFDWLRQ RI DGDSWLYH
alleles in a population?
Here, then, is an opportunity to compare
what can be considered reasonable predictions
of the evolutionary and creationary models. The
evolutionary model assumes universal common
ancestry and that changes occurring in organisms
throughout natural history are explainable by
natural processes. In contrast, the biblical creation
model recognizes that creatures were created
DFFRUGLQJWRWKHLUNLQGV OLPLWHGFRPPRQDQFHVWU\ WR
UHSURGXFHDQGÀOOWKHHDUWK,IWKHODWWHULVWUXHWKHQ
mechanisms such as biased gene conversion and
RWKHUIRUPVRIPHLRWLFGULYHDUHOLNHO\WRDFFRXQWIRU
DVLJQLÀFDQWDPRXQWRIWKHFKDQJHLQJHQHIUHTXHQF\
necessary for adapting to various habitats around
the world. So I predict that biased gene conversion
will be found to increase the frequency of adaptive
alleles in populations.
If the genome has DNAediting abilities
resulting in a bias for adaptive mutations and/or
mechanisms to increase the frequency of existing
adaptive alleles, then this explains much of the
discrepancy between the conclusions of biologists
using a statistical test to identify selection and the
predictions of population genetic models.67KHQRQ
UDQGRP SDWWHUQV LGHQWLILHG by the test are often
caused by designed mechanisms that enable
creatures to adapt, yet credit has been given to
natural
selection
because
such
designed
mechanisms were assumed to not exist. This would
be another classic case of where the neo-Darwinian
worldview hindered an understanding of the
world around us.
A Case Study: Darwin’s Finches
Certainly not all examples of natural selection
are merely inferred from statistical tests. At
times additional information is collected allowing
RQH WR PDNH D PRUH FRPSHOOLQJ FDVH WKDW QDWXUDO
selection has occurred. Probably the PRVW²ZHOO
NQRZQH[DPSOHLQYROYHVWKHLPSUHVVLYHZRUNGRQH
E\3HWHUDQG5RVHPDU\*UDQWZLWKILQFKHVRQWKH
VPDOO LVODQG RI 'DSKQH 0DMRU LQ WKH *DOápagos.
They primarily focused on the medium ground
ILQFK Geospiza fortis EXWWKH\DOVRFROOHFWHGVRPH
GDWDRQRWKHUILQFKHVDVZHOO+RZHYHUWKHPDQ\
details they provide from their 40 years of study
indicate that natural selection is not operating in
WKHZD\LWLVFRPPRQO\DVVXPHGWRRSHUDWH *UDQW
DQG*UDQW 
There were a number of advantages in choosing
WKHVH LVODQG ÀQFKHV IRU VWXG\ 7KH SRSXODWLRQ ZDV

5HYLHZHGLQFUHDWLRQLVWOLWHUDWXUHE\/LJKWQHU  
7KHELEOLFDOKLVWRU\DOVRPDNHVLWFOHDUWKDWERWWOHQHFNVPLJUDWLRQVDQGH[SDQVLRQVKDYHRFFXUUHGDVPHQWLRQHGSUHYLRXVO\
these also can mimic the pattern expected by natural selection.
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small enough so individuals could be measured and
WKHQWDJJHGIRUHDV\UHFRJQLWLRQ%HDNPHDVXUHPHQWV
OHQJWKZLGWKDQGGHSWK DQGERG\VL]H ZLQJDQG
WDUVXVOHQJWK ZHUHUHFRUGHG%UHHGLQJZDVWUDFNHG
DQG KHULWDELOLW\ ZDV GHWHUPLQHG %HDN GLPHQVLRQV
were variable, determined to be highly heritable7,
and observed to be correlated with diet. Birds with
ODUJHU EHDNV ZHUH DEOH WR FUDFN DQG FRQVXPH WKH
ODUJHU DQG KDUGHU VHHGV 7KRVH ZLWK VPDOOHU EHDNV
were dependent on smaller and softer seeds.
5DWKHU WKDQ GHWHFW FRQVWDQW QDWXUDO VHOHFWLRQ
ÀWWLQJ WKH ÀQFKHV WR WKH HQYLURQPHQW QDWXUDO
selection only appeared to be operating at discrete
times during the study when the environmental
conditions became unusually harsh. For example,
after a drought in 1977, only one very large nestling
DQGRIWKHDGXOWVUHPDLQHG7KHUHZDVDVL]H
biased mortality in the birds. Many smaller birds
were found dead and many more of similar size were
missing and presumed dead.8 Given that the small
and soft seeds these birds feed on were depleted early
during the drought, it is not surprising the birds
dependent on them were wiped out. Obviously, the
DYHUDJH EHDN VL]H RI WKH SRSXODWLRQ EHFDPH ODUJHU
ZKLFKTXDOLÀHGDVHYROXWLRQDVW\SLFDOO\GHÀQHGE\
population geneticists.
Prior to another severe drought in 1985, extremely
wet years had increased the availability of small
and soft seeds considerably. During this drought, it
was the large and hard seeds that became depleted
DQG WKH DYHUDJH EHDN VL]H VKLIWHG LQ WKH RSSRVLWH
direction. In other years mathematically it appeared
WKDWWKHUHZDVVHOHFWLRQIRUDWUDLWEXWDYHUDJHEHDN
size did not change as predicted because one or more
OLQNHGWUDLWVZHUHVHOHFWHGLQDGLIIHUHQWGLUHFWLRQ2I
FRXUVHVRPHWLPHVDOLQNHGWUDLWFDQFKDQJHHYHQLILW
is not the one being selected.
%\GHÀQLWLRQQDWXUDOVHOHFWLRQFDQQRWRFFXUXQOHVV
there is variability in a trait. There was certainly
YDULDWLRQ LQ EHDN VL]H ZKHQ WKHLU VWXG\ EHJDQ ,W
was useful as the birds exploited the variety of
seeds present on the island. When natural selection
was clearly documented, it eliminated much of the
useful variety, and oscillated in direction. This is not
the pattern suggested by Darwin, and could easily
eliminate the birds altogether. What allowed them
to survive?
One factor that provided long term stability was
low levels of hybridization that occurred between the
PHGLXPJURXQGÀQFKDQGWZRRWKHUVSHFLHVRIÀQFK
on the island. It had the effect of reintroducing some
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of the lost variability so the population could better
exploit the variety of seed sources available again
after the rains returned. So in this example natural
selection could be better thought of as catastrophic
elimination. Especially because of its oscillating
pattern, it was a threat to the survival of the birds.
,I ZH FRPSDUH WKLV WR DUWLÀFLDO VHOHFWLRQ WKHUH LV D
FDSULFLRXV PDGPDQ GRLQJ WKH VHOHFWLQJ KH FDQQRW
PDNH XS KLV PLQG ZKDW KH ZDQWV 'HVSLWH WKLV
the destructive effects were overcome, in part by
hybridization.
The oscillating pattern of natural selection
described by the Grants is far more devastating to
a naturalistic view of life than evolutionists seem to
UHFRJQL]H3URJUHVVLQDUWLÀFLDOVHOHFWLRQLVPDGHE\
conscious, focused effort towards a goal. Historically,
it was assumed natural selection would do the same
if environmental conditions remained relatively
constant in an area. It is now clear that years which
GHYLDWH VLJQLÀFDQWO\ IURP WKH DYHUDJH FDQ KDYH D
dramatic negative impact on the population. These
extreme conditions can eliminate traits which would
normally be useful in that environment. In this case
natural selection is a far more logical explanation for
extinction than adaptation.
6XPPDU\
Hopefully this brief overview will help bring clarity
WRRXUWKLQNLQJRQQDWXUDOVHOHFWLRQVSHFLÀFDOO\DVLW
relates to vertebrates such as mammals and birds.
Natural selection is a valid phenomenon despite the
fact that the phrase can be misleading and misused.
However, multiple lines of evidence suggest that it
KDVQRWSOD\HGDPDMRUUROHLQHQDEOLQJPDPPDOVRU
birds to diversify and adapt to their environment.
What has happened is that statistical tests,
which can be used to screen for natural selection,
have generally not been followed up to validate
that selection is actually the cause of the pattern.
Demographic events such as migration, expansions,
DQGERWWOHQHFNVKDYHJHQHUDOO\EHHQLJQRUHG%LDVHG
gene conversion and other forms of meiotic drive have
been ignored or assumed to be random phenomena.
This has resulted in conclusions about the importance
of natural selection that are at odds with other lines of
HYLGHQFH7KLVKDVKLQGHUHGVFLHQWLÀFXQGHUVWDQGLQJ
of the true basis for adaptation. A reasonable
prediction of the creation model is that mechanisms
such as biased gene conversion were designed to aid
LQDGMXVWLQJDOOHOHIUHTXHQF\LQSRSXODWLRQVHQDEOLQJ
creatures to adapt.

In fact, on page 52 they mention that heritability estimates were much higher than expected given the population size and
assuming mutation as the only source of new genetic variation.
8
6XFFHVVIXOPLJUDWLRQLVQRWOLNHO\IRUPRVWDVWKHQHDUHVWLVODQGLV'DSKQH0LQRUNP PL DZD\DQGWKHELUGVZRXOGKDYH
needed to have an adequate plane of nutrition to be successful. Even then, the drought would have affected the other islands in the
$UFKLSHODJR *UDQW3ULFHDQG6QHOO 
7

118
5HIHUHQFHV

Batten, D. 2005. Haldane’s dilemma has not been solved. TJ
19, no. 1:20–21. http://creation.com/haldanes-dilemma-hasnot-been-solved.
&DUWHU 5:  7KH VORZ SDLQIXO GHDWK RI MXQN '1$
Journal of Creation 23, no. 3:12–13, 2009. http://creation.
FRPMXQNGQDVORZGHDWK
&DVVHOO%6LUHHYDOXDWLRQVIRUKHDOWKDQGÀWQHVVWUDLWV
9LUJLQLD &RRSHUDWLYH ([WHQVLRQ 9LUJLQLD 3RO\WHFKQLF
,QVWLWXWHDQG6WDWH8QLYHUVLW\%ODFNVEXUJ9LUJLQLDKWWS
pubs.ext.vt.edu/404/404-087/404-087_pdf.pdf.
&DWFKSRROH''HÀQLQJWHUPV³-RKQ(QGOHU·VUHIUHVKLQJ
clarity about ‘natural selection.’ Journal of Creation 25,
no. 22:19–21.
'HVVLQRWL&&$QWRQLRX$.DWVDPEDVDQG$-6WUDWLJRV
2011. Melanocortin 1 receptor variants: Functional role and
pigmentary associations. Photochemistry and Photobiology
87, no. 5:978–987.
'RQJ.1<DR<3X;+H4=KDR</XDQ:*XDQ
65DRDQG<0D*HQRPLFVFDQUHYHDOVORFLXQGHU
altitude adaptation in Tibetan and Dahe pigs. PLoS One 9,
no. 10:e110520.
'·2QRIULR '- DQG '/ $EHO  5HGXQGDQF\ RI WKH
genetic code enables transcriptional pausing. Frontiers
in Genetics 5:140. doi:10.3389/fgene.2014.00140. http://
MRXUQDOIURQWLHUVLQRUJ-RXUQDOIJHQH
abstract.
(QGOHU -$  Natural selection in the wild. Princeton
8QLYHUVLW\3UHVV3ULQFHWRQ1HZ-HUVH\
)DXONQHU *- < .LPXUD &2 'DXE 6 :DQL & 3OHVV\
K. M. Pirvine, K. Schroder, et al. 2009. The regulated
retrotransposon transcriptome of mammalian cells. Nature
Genetics 41, no. 5:563–571.
)RGRU-DQG03LDWWHOOL3DOPDULQLWhat Darwin got
wrong1HZ<RUN1HZ<RUN)DUUDU6WUDXVDQG*LURX[
*DOWLHU 1 DQG / 'XUHW  $GDSWDWLRQ RU ELDVHG JHQH
conversion? Extending the null hypothesis of molecular
evolution. Trends in Genetics 23, no. 6:273–277.
*UDQW 35 DQG %5 *UDQW  40 years of evolution:
'DUZLQ·VÀQFKHVRQ'DSKQH0DMRU,VODQG. Princeton, New
-HUVH\3ULQFHWRQ8QLYHUVLW\3UHVV
*UDQW357'3ULFHDQG+6QHOO7KHH[SORUDWLRQ
of Isla Daphne Minor. Noticias de Galápagos 31:22–27.
http://www.darwinfoundation.org/datazone/media/pdf/31/
NG_31_1980_Grant_etal_Exploration.pdf.
*XOLX]]D 5-  'DUZLQ·V VDFUHG LPSRVWHU $QVZHULQJ
questions about the fallacy of natural selection. Acts &
Facts 41, no. 2:12–15. http://www.icr.org/article/6590/.
+DOGDQH-%67KHFRVWRIQDWXUDOVHOHFWLRQJournal of
Genetics 55:511–524.
+DUGLQJ50(+HDO\$-5D\16(OOLV1)ODQDJDQ&
Todd, C. Dixon, et al. 2000. Evidence for variable selective
SUHVVXUHVDW0&5American Journal of Human Genetics
66, no. 4:1351–1361.
+DUYH\ $0 '* 5HKDUG .0 *URVNUHXW] '5 .XQW]
.- 6KDUS 3. 6KLX DQG 70 +DPPRQG  $
critical component of meiotic drive in neurospora is located
near a chromosome rearrangement. Genetics 197, no. 4:
1165–1174.
.LUVFKQHU0:DQG-&*HUKDUWThe plausibility of
life: Resolving Darwin’s dilemma. New Haven, Connecticut:
Yale University Press.

J. K. Lightner

/DFKLHZLF] $0 0 %HUZLFN &/ :LJJLQV DQG 1(
Thomas. 2008. Epidemiologic support for melanoma
heterogeneity using the surveillance, epidemiology, and
end results program. Journal of Investigative Dermatology
128, no. 5:1340–1342.
/LJKWQHU -.  .DU\RW\SLF DQG DOOHOLF GLYHUVLW\ ZLWKLQ
WKH FDQLG EDUDPLQ &DQLGDH  Journal of Creation 23,
no. 1:94–98.
/LJKWQHU -. D 0DWWHUV RI IDFW:KDW LV QDWXUDO
selection? &UHDWLRQ 0DWWHUV 15, no. 4:10–11. https://
creationresearch.org/index.php/extensions/s5-creationPDWWHUVFPDUFKLYH"WDVN GRFXPHQWYLHZGRF LG 
/LJKWQHU -. E ,GHQWLÀFDWLRQ RI D ODUJH VSDUURZÀQFK
PRQREDUDPLQ LQ SHUFKLQJ ELUGV $YHV 3DVVHULIRUPHV 
Journal of Creation 24, no. 3:117–121.
/LJKWQHU -.  0HLRWLF UHFRPELQDWLRQ³GHVLJQHG IRU
inducing genomic change. Journal of Creation 27, no. 1:7–10.
/LJKWQHU -. D $GDSWDWLRQ RI HQGRWKHUPV WR KLJK
altitudes. Creation Research Society Quarterly 50,
no. 3:132–140.
/LJKWQHU -. E 'HYHORSPHQWDO V\VWHP SODVWLFLW\³$
brief initial assessment of extent, design, and purpose
within the creation model. Journal of Creation 28, no. 3:
67–72.
0DUNV 5- ,, 0- %HKH :$ 'HPEVNL %/ *RUGRQ DQG
-& 6DQIRUG HGV  Biological information—New
perspectives6LQJDSRUH$VLD:RUOG6FLHQWLÀF3XEOLVKLQJ&R
Montchamp-Moreau, C. 2006. Sex-ratio meiotic drive in
Drosophila simulans: cellular mechanism, candidate genes
and evolution. Biochemical Society Transactions  SW
 ²
1LHOVHQ 5  0ROHFXODU VLJQDWXUHV RI QDWXUDO VHOHFWLRQ
Annual Review of Genetics 39:197–218.
3DWZD = DQG /0 :DKO  7KH À[DWLRQ SUREDELOLW\ RI
EHQHÀFLDOPXWDWLRQVJournal of the Royal Society Interface
5, no. 28:1279–1289.
Purdom, G. 2007. Is natural selection the same thing as
evolution? In The new answers book, ed. K. Ham, 271–282.
*UHHQ)RUHVW$UNDQVDV0DVWHU%RRNV
5HQ / ;- 7DQ <) ;LRQJ . ;X < =KRX + =KRQJ
< /LX <+ +RQJ DQG 6- /LX  7UDQVFULSWRPH
analysis reveals positive selection on the divergent between
WRSPRXWKFXOWHUDQG]HEUDÀVKGene 552, no. 2:265–271.
5XSH&/DQG-&6DQIRUG8VLQJQXPHULFDOVLPXODWLRQ
WR EHWWHU XQGHUVWDQG À[DWLRQ UDWHV DQG HVWDEOLVKPHQW RI
a new principle: Haldane’s ratchet. In Proceedings of the
Seventh International Conference on Creationism, ed. M.
Horstemeyer. Pittsburgh, Pennsylvania: Creation Science
Fellowship.
6DQGOHU / DQG ( 1RYLWVNL  0HLRWLF GULYH DV DQ
evolutionary force. American Naturalist 91, no. 857:105–110.
6DQIRUG -& -5 %DXPJDUGQHU DQG :+ %UHZHU 
6HOHFWLRQWKUHVKROGVHYHUHO\FRQVWUDLQVFDSWXUHRIEHQHÀFLDO
mutations. In Biological information—New perspectives, ed.
5-0DUNV,,0-%HKH:$'HPEVNL%/*RUGRQDQG
-& 6DQIRUG ² 6LQJDSRUH $VLD :RUOG 6FLHQWLÀF
Publishing Co.
7HNROD$\HOH ) $ $GH\HPR * &KHQ ( +DLOX $ $VHIID
* 'DYH\ 0- 1HZSRUW DQG &1 5RWLPL  1RYHO
genomic signals of recent selection in an Ethiopian
population. European Journal of Human Genetics. doi:
HMKJ

Natural Selection: Assessing the Role it Plays in our World

7RPNLQV -3 D 7KH KXPDQ EHWDJORELQ SVHXGRJHQH LV
non-variable and functional. Answers Research Journal
6:293–301. https://answersingenesis.org/genetics/humangenome/the-human-beta-globin-pseudogene-is-nonvariable-and-functional/.
7RPNLQV -3 E $OOHJHG KXPDQ FKURPRVRPH  ´IXVLRQ
site” encodes an active DNA binding domain inside a complex
and highly expressed gene—negating fusion. Answers
Research Journal 6:367–375. https://answersingenesis.org/
genetics/dna-similarities/alleged-human-chromosome-2fusion-site-encodes-an-active-dna-binding-domain-insidea-complex-and-hig/.
9LWWL--65*URVVPDQDQG3&6DEHWL'HWHFWLQJ
natural selection in genomic data. Annual Review of
Genetics 47:97–120.

119
:DKO /0  )L[DWLRQ ZKHQ N and s vary: Classic
approaches give elegant new results. Genetics 188,
no. 4:783–785.
:D[PDQ '  $ XQLÀHG WUHDWPHQW RI WKH SUREDELOLW\ RI
À[DWLRQZKHQSRSXODWLRQVL]HDQGWKHVWUHQJWKRIVHOHFWLRQ
change over time. Genetics 188, no. 4:907–913.
:LONLQV$6%RRNUHYLHZEvolution: A view from the
21st centuryE\-$6KDSLURGenome Biology and Evolution
4, no. 4:423–426.
=LPPHULQJ6/6DQGOHUDQG%1LFROHWWL0HFKDQLVPV
of meiotic drive. Annual Review of Genetics 4:409–436.

120

