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ABSTRACT

Many barriers to the acceptance of the BioLogos model by evangelic:
Christians arise from popular misconceptions about the nature of science ar
its relationship to God's action in our world. These misconceptions mirror th

held by the general public (and are regularly exploited by the new atheists).(mf" :

C2NJ SEF YLX S RATTAOdZ GASa NB & dzf gusss s I
GYSIYyAyIéod ¢Kdza Of FAYa GKIG GKS o AN LJt
regular physical processes often smell like deism or even atheism to the ave
person in our pews. A second set of issues clusters around popular views o
natural theology where the waters are further muddied by the misuse of val
fIFRSY YSGIFLK2NRO fFy3adzr3S 6Sp3ad a as

biological evolution. Finally, difficulties also arise from questions of authority
Who can a Christian trust to judge the reliability and implications of new
scientific findings?

This essay will argue that to overcome these obstacles BioLogos should: Many difficulties that evangelical
Christians have with the science of the

o . BioLogos model are caused not so
1) Draw on the robust biblical theme that God sustains the world and thaich by evolutionary biology itself (the

NAOK UGNFRAGAZ2Y 2F (GKS2f 2340l f§ \Nsb' \@91@%”3@53“9@@%’), b%]"yﬂt hergj
- y unrecognized assumptions that may
regularand miraculousacts. lie deep under the surface. These

2) Carefully delineate the limits of natural theology, and develop a morgubmerged issues include popular

nuanced set of metaphors to describe the emergence of biological notions of how God aclt_S in the W0|f|d
complexity. (divine action), rationalistic natura

- _ . o _theologies, misunderstood metaphors,
3) Sensitively mediate between the community of Christian academic and questions about who Christians

scientists, the Christian laity and the general public. should trust in the academy.

INTRODUCTION

This most beautiful system of the sun, planets, and comets could only proceed from the counsel and
dominion of an intelligent and powerful Being.

- Sir Isaac NewtarPrincipia Mathematica (1687)

t SNKI LA GKS Yz2ad aLSOGlE Odzf F NJ SIF N & &adz00Saa 2F La
SELX FYyFdA2y FT2NI W2KIFyySa YSLIE SNRE 204aSNBFGA2Y (K
further reflection, some nagging problems emerge. The perfect elliptical orbits are only valid for an isolated
planet orbiting around the sun. Gravity works on all objects, and so the other planets perturb the motion of
the Earth, potentially leading to its ejection from the solar system. This problem vexed Sir Isaac, who
L2&aGdzE I SR GKIG D2R 200FaArazylfte GNBF2N¥YSRéE (KS
right trajectory.
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In a famous exchange of letters, cut short only by his death in 1716, Gottfried Wilhelm Leibniz took
Sir Isaac to task for his view. He objected that:

if God had to remedy the defects of His creation, this was surely to demean his craftsmanship.
And moreover that:

..when God works miracles, he does it not to meet the needs of nature but the needs of grace.
Anyone who thinks differently must have a very mean notion of the wisdom and power.bf God

In other words, the regular sustaining activity of God, as evidenced by natural laws, should be sufficient to
explain the regular behavior of the solar system, without the need for additionrabadnterventions.

Making it right the first time is more glorious than having to fix it later. Moreover, when God deviates from
his regular sustaining activity to perform miracles, he does so for soteriological reasons, not to repair
nature.

When | present this story to an evangelical Christian audience, most side with Leibniz: they agree
GKFG AG A& AYRSSR Y2NB 3Jf2NARA2dza AF D2R R2SayQi vy
AN yid YS GKIFIG [SAoyAl Qa LRAYG 2y YANI Of Sa Aa Oz2y
and suggest that it could be more glorious for God to create the rich biological diversity we observe around
dza G KNRdzZAK | O2yliAydz2zdza S@2ftdziA2yl NE LINRPOS&aaz NI
typically much more skeptical. And | have some sympathy for their apprehension. Living beings impinge
more closely on theology than planets do.

This response to the LeibANewton exchange encapsulates many of the main themes of this essay.
While theological concerns about evolution and how it relates to the fall and Adam are tremendously
important, | will argue that other factors also play a key role in the resistance of many Christians towards
evolutionary science. Like the proverbial iceberg, these issues lie submerged beneath the surface and will
sink discussions about evolution unless they are recognized.

¢CKS FTANRG Of dzZaGSNJ) 2F adzo YSNHSR AaadzSa adzNNEdzy
In popular culture, a scientific explanation of the physical mechanisms by which a process occurs is often
privileged as the primary source of meaning and purpese®3 ® a ¢S dzaSR G2 GKAy1 0
62NX R odzi y26 ¢S 1y 2°Furtkiekriord, everiiaméng Ehristidgs the infldence 6f y 3 €
modern concepts like a sertidependent Nature lead to the expectation that God mainly acts by
supernatural intervention in the physical world. Thus the worry arises that if a comprehensive scientific
I O02dzydt 2F | LINRPOS&daa OFry o06S 200GFAYySRY D2RQa L}R2gS

The second cluster of issues arises from popular views of natural theology. Despite warnings from
great thinkers such as Pascal, Newman and Baittk idea that an unbiased observer should be able to
dzaS aOASYyOS (2 FAYR dzyl YoATAdz2zdza SPARSYOS FT2NJ D2R
Furthermore, many attempts at natural theology rely heavily on wdwalen metaphors that come from
popularizations of science. This cuts both ways. On the one hand Archdeacon Paley saw the hand of God in
the intricate watchf A 1 S & O 2 y (i NRA°Ghiié 6rShe otBeF hanfl IRichdzN Baivkins sees a pitiless
YR AYRATTSNEBY °inwitat he heleves arditi@ kvasteful &ddpurposeless processes of

A% How Does the BioLogos Model Need to Address Concerns Christians Have

About the Implications of its Science?
BY ARD LOUIS




BIOLOGOS

FOUNDATION The BiolLogos Foundation ¢« www. Bi 0ilessayss .

Sg2t dziA2y ® l f 6K2dzZAK GKSANI O2y Of dzarAz2ya O2dzZ Ry Qi
based on similar rationalistic assumptions.

It would greatly facilitate the wnouse Christian conversation about evolution if we could loosen the
grip of these modernist versions of natural theology. Nevertheless, metaphors do matter. | think that is
why my audiences are reasonably happy with a God who places the planets in stable orbits without further
intervention, while they are much less comfortable with a God who uses evolution, for which popular
descriptions use morally loaded words like chance, random, purposeless and survival of the fittest. | will
argue that these popular metaphors may not be the best ways to describe the richness of current
evolutionary theory.

The final cluster of issues concerns the critical problem of trust and the world of higher learning.
How Christians should relate to the full spectrum of ideas surrounding modern biological evolution is a
complex question that needs expert input from geologists, chemists, biologists, philosophers, historians,
theologians and perhaps even physicists. Should Christians rely on individuals they trust or can these kinds
2F ljdzSaidAz2ya 2yteée 06S FRRNBaaSR o0& O2YYdzyAdAasSa 27
prophetic book,The Scandal of the Evangelical Miggrdmans (1994). He points out that although
Evangelicals exhibit an extraordinary range of virtues, careful engagement with the intellectual world is not
dzadzt f t & 2yS 2F (GKSY® ¢KA& A& OdzNX lradeis add3nOverdeants Y 2 R
distinguished by probing, creative, fruitful attention to the ming

Moreover,

If Evangelicals are the ones who insist most aggressively that they believe in sola scriptura, and if
Evangelicals are the ones who assert most vigorously the transforming work of Jesus Christ, then it is
reasonable to hope that what the Scriptures teach about the origin of creation in Christ, the
sustaining of all things in Christ, and the dignity of all creation in Ghabbut, in other words, the
subjects of learning will be a spur for Evangelicals to a deeper and richer intellectual life: "He is
before all things, and in him all things hold together" (Colossians1z15

Wy KAY | ff (KRKoWSah BislagbshelcdirbdtheksSmidRisters in Christ to explore how
this confession relates to what science has discovered about the origins of the biological complexity we see
around us?

SCIENCE AND THE BIBLE

The Son is the radiance of God's glory and the exact representation of his being, sustaining all things
by his powerful word.
- Hebrews 1:3

Are not two sparrows sold for a penny? Yet not one of them will fall to the ground apart from the
will of your Father. And even the very hairs of your head are all numbered. So don't be afraid; you
are worth more than many sparrows.

- Matthew 10:2931
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The Bible opens with a glorious account of the one almighty God who has only to speak and the
world comes into being. These early chapters of Genesis lay down themes that are expanded and
elaborated in the many other biblical creation passafjdsnessage we moderns may not pick up on so
SIraate A& AffdzZAGNI SR o0& fAGSNINE RSOAOSa &adzOK |
the usual Hebrew words to refer to the sun and the moon and moreover relegating them (together with
GKS adtNB Ffyz2ad | & |y BAhFwasStNgidere?ahfost éettainly Becailisé the T 2
people of Israel were tempted to worship the sun and moon. Declaring that these heavenly bodies were
physical objects rather than beings who control our lives may seem unremarkable to our modern ears, but
it would have sounded incredibly daft to the intelligentsia of the day, who were, after all, astrologers.

Today the dominant assumption among the intelligentsia is very different, namely an autonomous
GY2O0KSNI yI GdzNB¢ (GKIFG NHzya 2y AdGa 26yd LT GKSNB A
interveningt & LJ2 1 A yt3thak woild2 Ehese same influences lead Christians down blind apologetic
I ffS&a fA1S | NHdzA ¥ Bhis madsih Christiab Rptafiof had ifs Sootsih théssame
heresy as the one that plagued the ancients: a misunderstanding of the sovereignty of God over all
creation.

hdzNJ Y2RSNY O2yOSLIi 2F dabl (Gdz2NB¢ |a |y Syaiade A
LYyadSIRE GKS ONBIGAZ2Y BldA#EIFIAFHABYLKE aAKEYyTADBR K
That is why, for example in Psalm 104, the point of view fluidly changes back and forth from direct action
by Godt dHe makes springs pour water into raviées to water actingonitsown & Wi KS g1 G SN3EB
down the mountainé ® { dzOK RdzZr f RSAONALIGAZ2Y A FINB (G462 RAFTFSH
robust biblical theism, if God were to stepstaining all thingghe world would not slowly grind to a halt
or descend into chaos; it would simply stop existing.

So how should we think about science then? Certainly modern science was not present at the time
that the Bible was written. It is a good hermeneutical principle that God inspired the biblical authors to
write within the confines of their own culturg.So to first order the Bible is not directly concerned with the
practice of modern science. Nevertheless there are principles that can be brought to bear. Out of a rich
GKS2t23A0Ff GNXYRAGAZ2Y 2F NBFESOGA2Yy 2y (GUKS RAFTS
sustenance of nature the following ideas emerge: If the regularities of nature are a manifestation of the
faithful sustenance of an eternal and unchanging God then one would expect them to be trustworthy and
O2yaAraidSyided ¢KS NBIdzZ I NI 6SKFEGPA2NI 2F yI GdzZNBE O2dz R
3t 2NATe D2R o0& aidzRReéAy3a GKSasS aflga 2F yI ddzNBoé
helped pave the way for the rise of modern science itSelf.
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the ordinary things in Nature, would be greater miracles than the extraordinary, which we admire
most, if they were done but once... only the daily doing takes off the admirdtion.

These theological principles naturally explain why one might expect the universe to exhibit properties like
uniformity, rationality and intelligibility that undergird science. It is less clear how to justify these
metaphysical principles from a purely naturalistic framewdrk.
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What about miraclesthed?L & A& AYLEZNIFYyd G2 NBYSYOSNI GKI i
for us to marvel at, but signs (semion) or works of power (dunamis). They occur when, to achieve his divine
purposes, God chooses to sustain the world in a manner that is different from the way he normally does.

We thus see that within the biblical framework of a God who faithfully sustains the world we have
good reason to expect that:

1) ¢KS AO0ASYUGATAO YSGK2R gAfft KI @S adz0O0Saa Ay RS
regular ways that God interacts with and sustains the world.

2) God can also interact in less customary ways and do miracles, but since we do not have full access
to the divine mind, we cannot know or control all the conditions, nor repeat them. Thus by
definition they fall outside of the remit of science. You could almost say that the Bible teaches that
miracles are unscientific (although of course science could measure their consequéhces).

¢CKA& ONRy3a dza ol O1 (G2 [SAoyAl Qa U ¢ 2-thatNikeingadsh & Y &
D2RQa ONI FOAaYlIyaKALl A F-cardtbdirdctlyldéived fyoin S16lEfeyGdid y Yy I
free; he can sustain the universe in whatever way he pleases. Nevertheless the sentiment behind this
critigue builds on a venerable theological tradition of the eternal and unchanging God faithfully sustaining
the world in a regular way.

The second criticism K- i D2R R2SayQd R2 YANI OfSa G2 al (A
of graceg builds on the more explicit Biblical theme that God performs miracles for his divine purposes.
Fundamentally, the question of whether God did or did not use miracles in natural history is only accessible
to us through revelatiori! Most commentators would say that the creation passages, rich though they are,
are simply not concerned with this question.

bSgi2yQa NBLI & (2 [ SHanyhe begidnindoldeatibrOdvérythinghast ( K |
happened without any regulation or interventionby €od i KSy GKAa ¢2dz R aiuNBy 3
or atheistic sceptics®

So does the argument that God mainly sustains the physical world in a regular way lead to deism?

It is true that if we could find an unambiguous miracle in natural history, then this would weaken the case
F2NJ RSAaY®d .dzi 2y (GKS 20KSNJ KIFIyRX AG OFy o6S | NHCd
spot the seeds underlying assumptions of a quasdependent nature in which God occasionally

intervenes®t that helped deism flourish in the centuries that followed him.

¢KS . A0fS R2SayQi fSI @S | yRAthNBRitYs sifedt didthe dz@k R S A
mechanisms by which God acts in the world (as fascinating and important as this quésyiirisisoud and
Oft SINJAY Ala LINRBOfIYlFGA2Y (GKIG D2RQA LINRPJARSYOS
caboodle. We are called to trust in a God who cares for the sparrows and numbers the hairs on our head.
We are warned against the ancient heresy of worshiping a magical and capricious creation, and also against
0KS Y2RSNY KSNBae 2F RSAayY:z o6S Al YSGlILKeaAort 2
their lives:

Therefore I tell you, do not worry about your life, what you will eat or drink; or about your body,
what you will wear. Is not life more important than food, and the body more important than
clothes? Look at the birds of the air; they do not sow or reap or store away in barns, and yet your
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heavenly Father feeds them. Are you not much more valuable than they? Who of you by worrying
can add a single hour to his life?

And why do you worry about clothes? See how the lilies of the field grow. They do not labor or spin.
Yet | tell you that not even Solomon in all his splendor was dressed like one of these. If that is how
God clothes the grass of the field, whichase today and tomorrow is thrown into the fire, will he

not much more clothe you, O you of little faith? So do not worry, saying, 'What shall we eat?"' or
'What shall we drink?' or 'What shall we wear?' For the pagans run after all these things, and your
heavenly Father knows that you need them. But seek first his kingdom and his righteousness, and all
these things will be given to you as well.

- Matthew 6:2533

SCIENCE AND NATURAL THEOLOGY

The heavens declare the glory of God;
the skies proclaim the work of his hands

-Psalm 191

For since the creation of the world God's invisible qualiies eternal power and divine nature
have been clearly seen, being understood from what has been made, so that men are without
excuse.

-Romans 1:20

| wonder at the hardihood with which such persons undertake to talk about God. In a treatise

I RRNBaaSR G2 AyURSfa GKSe& 060S3AYy gA0GK | OKIFLWS
Nature . . . this only gives their readers grounds for thinking that the proofs of our religion are very
weak. . . . It is a remarkable fact that no canonical writer has ever used Nature to prove God.

- Blaise Pascal, Pensés, iv, 242, 243

The Bible repeatedly proclaims that the whole of the cosmos declares the glory of God. It even goes so far
Fa G2 &atreée GKIFIG YSy IINB gA0GK2dzi SEOdzaS 650l dzasS D2
from what has been made (Rom 1). This must surely mean that, however vaguely, people can perceive
attributes of God by their own observations of nature. Extracting such knowledge about God from nature
Aa OFfftSR abF GdzNFt ¢KS2t238¢ @

Since these passages of inspired Scripture apply to people of all cultures over all of human history, it
must be the case that, in the words of James Bair:
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It is therefore unclear how modern science fits into this picture. Nevertheless, given that science
allows us to understand so much more about nature, should we not be able to use these advances to learn
more about God? It has certainly been tempting to think along these lines, especially as science increasingly
I Ol dZA NBR Odzf G dzNI f LINBadGA3ISed ! jadSyYLia d adzOK | vy
Natural Theology; or, Evidences of the Existence and Attributes of thg T8€IB), and the subsequent

NARISSI SN ¢NBFGA&ESa soNAGGISY (2 RSY2yaidNIGS GKS
G§KS ONXBI A2y &£ Chamdistryf Matedroldgyi &hd theAFirict®n ok Bigéstion: Considered with
Reference to Natural Theolo@/834), written by William Prout (178%850). Finding God in digestion?

Really.

It should be noted that even during the nineteenth century heyday of natural theology, there was
considerable Christian pushback. The more evangelical wing of the church worried that these arguments
RARY QU Lizi Sy2dzaK SYLKIaAa 2y GKS . Ao0fS 2N GKS a
Newman, perhaps the most important British theologian of the nineteenth century, was deeply
unimpressed, arguing that natural theology would lead to athei$tater, Karl Barth, perhaps the most
influential Protestant theologian of the twentieth century, famously rejected natural theology with an
SYLI GKSGKXO abSAYyHE

L 0StASO®S Ay WSadza / KNAad>X D2RQa {2y 2dzNJ [ 2NR
Almighty, the Father, is Creator of heaven and earth. If | did not believe the former, | could not
perceive and understand the lattét.

These great theologians were unhappy with the accommodation of natural theology to the rationalistic
presuppositions of the Enlightenment and its independence from revelation and the centrality of Christ.
¢tKS®@ RARY QU UGKAY]l GKA& | LIINRBIFOK O2dz R fSIR (42 NB
In spite of this sustained critique by many theological heavyweights (which continues today),

modern versions of Paleyesque natural theology remain surprisingly popular in Christian apofddetics.
part this is a reaction to an equallyhastorical antiChristian apologetic that makes use of a similar type of
natural theology to argue that God does not exist (Richard Dawkins would be the best known exponent).
Both sides are beholden to the same rationalistic evidentialism that Newman, Barth and others (e.g.
Plantinga and other exponents of Reformed epistemology) so emphatically reject. Until they understand
their shared underlying presuppositions, both sides will continue to be locked into a destructive symbiotic
embrace.

The attraction of a Paleyesqge natural theology may have other roots as well. As Mark Noll points out
in hisessay EvangelicalsCreationand ScriptureAnOverviewg NA G 6 Sy F2NJ f - ad &SI ND
another popular assumption, widely shared by many Christians and their atheist interlocutors, is univocity:

once something is explained clearly and completely as a natural occurrence, there is no other realm
of being that can allow it to be described in any other way.

This leads to weknown fallacies such as conflating mechanism and meaning:

Why is the kettle boilingBecause a heat source transfers thermal energy across the container wall
into the fluid, increasing the measguare velocity of the molecules, %y which is proportional to the
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temperature T. When T reaches 100 degrees C, there is a collective phase transition from a
condensed liquid state to an expanded gaseous state. We call this process boiling.

Why is the kettle boilingBecause | fancy a cup of tea, would you like one?

The mechanistic explanation does not exhaust all layers of meaning. Explaining something scientifically
does not explain it away. Nevertheless the conflation of mechanism and meaning and related fallacies such
4 ay20KAYy3 0dziiSNEBé¢ O6ADPSDd AF 6S NB YIRS 2F OKS
extremely common in public discourse on the meaning of scientific discovéries.

' y2GKSN) 6ARSf @& aKIFINBR FlLftl O TSR 0 &hetxyfd 02 OA (
come from determines who we are and how we should thea live ¢ KA & FIl ffF O0& A& SEL
atheists, and also lies at the origin of a great deal of the Christian resistance to the concepts like common
ancestry. Of course Christians should recognize that answers to the questions of human identity and
purpose come not from nature, but from Scripture. But until the grip of nineteenth cerstylg natural
theology is weakened, discussions about biological evolution will be hard.

Natural Theology and Evolutionary Metaphors

t dZNB OKI yOSs loazfdziSte FNBS odzi ot AyRXE Aa I
ancient covenant is in pieces; man at last knows that he is alone in the unfeeling immensity of the
universe, out of which he only emerged by chance.

- Jacques Monod,
Chance and Necessity: An Essay on the Natural Philosophy of Modern, Biolmgfy(1972)

There is grandeur in this view of life, with its several powers, having been originally breathed into a
few forms or into one; and that, whilst this planet has gone cycling on according to the fixed law of
gravity, from so simple a beginning endless forms most beautiful and most wonderful have been, and
are being, evolved.

- Charles DarwirQrigin of Speciegd.859)

The main message of the previous section is that Christians need to be very careful when trying to derive
theological truths from the mechanisms of nature. But it is not all doom and gloom for natural theology.
Alister McGrath, for example, has recently called for a renewed approach that is more sensitive to the
critigues of Newman, Barth, and others:

I 2y 0ONI NB (2 (GKS 9yftAIKGSYYSyidQa FFaLANIGA2ya T2
human reason and experience of nature, we hold that a Christian natural theology is grounded in and
informed by a characteristic Christian theological foundation. A Christian understanding of nature is

the intellectual prerequisite for a natural theology which discloses the Christiaff God.

How Does the BioLogos Model Need to Address Concerns Christians Have

About the Implications of its Science?
BY ARD LOUIS




BIOLOGOS

FOUNDATION The BiolLogos Foundation ¢« www. Bi 0ilessayss .

- 000000000000___]
CKSNBE Aa y2 GaOASs FTNRY y26KSNBEod {2 AF 6S adl
more sense of the world than other vantage points do? Does what we observe within the natural order
resonate with the core themes of the Christian vision of Gd@iRis approach is potentially much more
fruitful, and McGrath makes a very impressive start with his recent Gifford leéturelsich include a
gentle attempt to look at biological evolution, and explore a fascinating connection to Augustinian notions
of primordial actuality and emergent possibility.
bSOSNIKSt Saazx 6S LINRPOolFofe R2y Qi dzyRSNEROGFYR Sy
I RSGFAETSR yFddaNFf (KS2f238d ¢KIFIG R2SayQid YSIy
popular attempts tend to flounder into some version of eitli&@od of the gapsr atheism of the gapsOne
of the biggest problems is the reliance on metaphors that anthropomorphize natural processes (including
evolution), and/or introduce all kinds of morafiseighted terminology.
And before we can even speak of metaphors, it is necessary to delineate what we mean by
evolution. As many authors have pointed out, the word evolution has many meatiHgse is a simple
taxonomy:

1) Evolution as natural historyThe earth is old and the kinds of organisms that populate our world
have changed over time.

2) Evolution as a mechanismfs combination of variation and natural selection helps explain the
structure of the observed change over time in natural histdty

3) Evolution as a worldviewEvolution as a way of seeing the world and extracting meaning from it.
{SS So®3d DS2NHS DI &f 2WiRis thehresuliafa pulpaseldss an@ dza | dz2
materialistic process that did not have him in mind. He was not planned. He is a state of matter, a
form of life, a sort of animal, and a species of the Order Primates, akin nearly or remotely to all of
life and indeed to all that is materi&

Christians rightly reject definition 3. AlImost all the hermeneutical tension with Scripture arises from natural
KAaG2NBE 0¢KIG o02dzl 'RIYZ GKS Frifts SGO0O00® . dzi |
treat that topic here®® Nevertheless, much Christian resistance to evolution also arises from definition 2.
That is the main sense in which I will be using the word when examining the following metaphors:

Random or Stochastic?

Monte Carlo algorithms that rely on random sampling are routinely used to calculate everything
from the value of your stock portfolio to the airflow around a rocket returning into the atmosphere. They
are part of a wider class of smlled stochastic methods. It is not hard to demonstrate that for many-high
dimensional problems such stochastic methods are the most efficient solution methods available. If you
view evolution as an optimization problem in a very high dimensional $haben the most efficient way
to solve this problem would probably be by stochastic methods. From that perspective it is not surprising
that, if God wanted a universe where biological complexity emerged through the regular ways he sustains
the universe, he would employ a stochastic algorithm to achieve this goal. The problem is that the word
GNI YR2Y @I NRIF GA2YyE Hadeh cohnbthtionk. Af jiskedd v Tisetlie KeShNitald@drni dzS
Gait20KFalAO OFNARFGAZ2YE AlG O2dz R Of SFNJ dzLJ | f 20 2

In this context it is important to emphasize that although Mof@arlo algorithms employ stochastic
methods to generate variation, they are not random in their outcomes. They converge on the desired
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solution only if you chose the right kinds of variation and the right kind of selection. One could, in fact, aptly
SYL) 28 (GKS YSUGFLK2N dadzNBAQGFE 2F GKS FAOGGSade G2
between the stochastically generated variations to solve a problem, say, in engineering, but hopefully the
temptation to extract further meaning from this metaphor would be curtailed.

Selfassemblyg shaking a box of Legos and out comes a fully formed train?

Your body is full of intricate machinery. If you were to happen across a scaled up version of one of
0KSaS YIOKAySaz &2dzQR | aadzyS GKIFdG AG 61 a YIRS oe@
system. But in biology there are no such factories. Instead composite objectsselhble; they make
themselves. It is a little bit like having special Lego blocks. You put them in a box, shake it, and out comes a
Fdzf £t &8 F2N¥YSR GNIAYy® LQY adzaNB Y2ad LIS2LXS ¢2dz R |
than the standard ones. This seésembly metaphor nicely captures what happens in evolution. Rather than
YFE1{Ay3 GKAy3I& FdAf té& F2N¥SR:Z D2R 02dzx R KY @S dza SR

(b)

(d)

c,‘

From my lab: a picture of the sedEsembly of a model T=1 icosahedral virus. Time increases frag (@). Each virus caps&l

made up of 12 pentagonal bipyramids. If the interactions between the particles are designed correctly, they can be placed at
random initial positions, and then move around randomly, but they nevertheless will always end up-&snved icosahedra. The
correct design depends more on the topology of the search space than it relies on the types of random (stochastic) ktbles avai
{SS Ld Db W2Kyalzys !'d | & [2d@RSYOYR WP ROIWHEZHRASRIMAMERE 2 RSt WA
104101 (2010) for more details.
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Genes as blueprints or as networks of switches?

One of the surprises that came out of the human genome project was how few genes (protein coding
stretches of DNA) humans havearound 23,000, not that different compared to the fruit fly with 14,000,
and quite a bit less than rice, with 51,080 raditionally the metaphor for genes was something more akin
toablueprintt G KS aadl yRFNR R23IYlF ¢ 2F CNIyOAa / NAROlY St
proteint but now we realize that many are better viewed as switches or volume knobs. Moreover, one
gene can have multiple effects. Complexity arises not so much from the genes themselves as from the
connections between them. These network properties are currently an enormously rich topic of research. Fo
example, the way the network is connected can dramatically affect the interplay between robustness to
mutation and evolvability (the ability of a system to generate heritable phenotypic noveyje single gene
<t > single property blueprint metaphor is outdated.

Shaven baby, tinman, pag and soniehedgehog.

Genes that behave like switches have important consequences for development (how an organism
changes from a fertilized cell into an adult). They are often given whimsical namskdiken babywhich
makes the embryo hair fall off) sinman (which governs development of the heart; the name comes from
The Wonderful Wizard of Par sonic hedgeho¢a mutation in this genes gives the embryo little spikes). The
same gene often turns out to be used throughout the animal kingdom: you can takmifgene that
controls eye development from a human and put it into the part of a fly that controls wings formation and
the fly will make a (malformed) eye on its wing. The same gene that controls the formation of human arms
also controls the formation of wings on birds, fins on fish, and legs on centipedes! Modifying the way these
3SySa FINB agANBR (23SGKSN¥ OFry tSIFR (2 Yl aaiogs O
RS@®2 0S@2tdziAz2yl NE RS@OSt2LIVSyidlf oA2f2380 &adG§dz2RRAS
generate theendless forms most beautifule see around us. Much remains to be understood, but adjectives
like remarkable, elegant, and avirespiring are apf?

Clay or Lego blocks?

Ly I FFaAOAYIGAY3 06221 LINE L 3boldgbts MaraKirdHper il 2 F
John Gehrard point out that while the Modern Synth&sisiplicitly used the metaphor of clayevolution
could produce variation in almost any direction, but in very tiny stepsodern biology would be better
served by the metaphor of Lego blocks: reusable connectable units are more constrained in what they can
do, but you can generate useful new variation in much larger steps.

Selfish genes, or control on many levels?

The field of systems biology is challenging the reductionist bottignprimacy that has dominated
biological explanation over the last few decades. In a beautiful bblod& Music of Life: Biology beyond the
GenomgOUP 2006), Denis Noble, a remarkable polymath and one of the fathers of systems biology, takes
the genecentric view of his Oxford colleague Richard Dawkins to task. He asserts that we must look beyond
GKS GasStFTAaK 3ASySe¢od | 6S0GS NI asgiphohikieNdayfb2tNdennéies NA
cells, organs, body, and environmén® 91 NX ASNJ 2y Ay (KS 0221 KS YAao
51 ¢ 1 kh¢ Sefish Ger{®UP 2006) (see next page).
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[Genes] are trapped in huge

colonies, locked inside highly

intelligent beings, moulded by

the outside world,

communicating with it by

complex processes, through

which, blindly, as if by magic,

function emerges. They are in

you and me; we are the system

that allows their code to be read;

and their preservation is totally

dependent on the joy that we

experience in reproducing

ourselves. We are the ultimate

rationale for their existence.

[Genes] swarm in huge colonies,
safe inside gigantic lumbering
robots, sealed off from the
outside world, communicating
with it by tortuous indirect
routes, manipulating it by V.S.
remote control. They are in you
and me; they created us, body
and mind; and their
preservation is the ultimate
rationale for our existence.

Richard Dawkins --
The Selfish Gene (1976)

Denis Noble --

The Music of Life: Biology Beyond

the Genome (OUP 2006)
Dawkins himself admits that there is no experiment that he knows of that could distinguish these two
viewpoints®b SGSNIIKSt Saax GKA& SEIFYLXS R2S8Sa AffdzaGNF 4GS
3SySé¢ y28 LISNYSIFGSEa YdzOK L2 LIz I NJ GKAY 1Ay 3 | 62 dzi
it is useful (e.g. in arguments about levels of seleéfipiut as a moralljreighted metaphor it is seriously

misleading®® *®

Evolution as a tinkerer, or as an engineer?

Ly | ¥l Y2dza wmdEvolutionNdiaiTiokerdY, tleyFiercki NoBeRprize winner Francois
JacoB®introduced a powerful metaphor for the way that evolution can, for exampleymexisting
processes towards new ends. Unfortunately this metaphor also carries overtones suchas aad sub
standard. These connotations are then reflected in public debates about evolution. Whether tinkering is the
best vantage point from which to view evolution is also not at all clear. In a provocative paper entitled
G A2t 234201t bSihig2N] ay “ahe Sstams ido§istBrivdoh showkdyhovdtheI A y S S I
biochemical networks that control cells display good engineering principles such as modularity, robustness,
and the reuse of components. It should be kept in mind that the question of optimality is highly contested in
evolutionary biology. To properly assess such questions one often needs consider counterfactuals, somethir
that is much harder to do in biology than it is in say phySibssS S NI K St Saasx Al asSSvya
GOAY]TSNBNE YSGFLIK2NI A& y24 ySFENIe a gARSte@ | LI

Contingency or inevitable outcomes?

Wind back the tape of life to the early days of the Burgess Shale; let it play again from an identical
starting point, and the chance becomes vanishingly small that anything like human intelligence would
AN} OS GUKS NBLX Fedé Ly S@2ftfdziAzys GKSNBE Aa y2
exalted view of its own importance.

- Stephen J. Goul&yYonderful LifW.W. Norton 1989)

IV How Does the BioLogos Model Need to Address Concerns Christians Have

About the Implications of its Science?
BY ARD LOUIS



THE
%IOLOGOS
FOUNDATION The BioLogos Foundation ¢« www. Bi o0iessays s .

When you examine the tapestry of evolution you see the same patterns emerging over and over agair
Gould's idea of rerunning the tape of life is not hypothetical; it's happening all around us. And the
result is well known to biologists evolutionary convergence. When convergence is the rule, you can
rerun the tape of life as often as you like and the outcome will be much the same. Convergence mear
OKFG fTAFS Aad y2G 2yfeé LINBRAOGIOES G I olFaiaro
and the ubiquity of convergence make the emergence of something like ourselvesirzendability.

- Simon Conway Morrigjfe's Solution: Inevitable Humans in a Lonely Uni@s@, 2003)

These two quotes could not be more different. Regardless of the metaphysical implicitioissa very
FLAOAYLFGAY3a AO0OASYUGATFAO ljdzSadAazy G2 Fal ¢6KAOK Yy
frequently repeated in public debate. However, Conway Morris, one of the hero&®oélerful Lifelists an
astonishing catalogue of examples of convergenf®m antifreeze proteins to echolocation to social
organization® *3-- where the same features emerge independently in evolution. This paper is not the right
forum to discuss the scientific implications of all this convergéh®¥éhat is clear, | hope, is that evolution
appears to be much more constrained than earlier generations may have thought.

So what shall we make of all these metaphors?

One could describe evolution as a blind, purposeless, and directionless process that tinkers by
modifying the genetic blueprints that determine our infinitely malleable biological outcomes. By a
combination of random chance and survival of the fittest it stumbles upon contingent organisms best
described as secondary phenomena cobbled together by selfish genes.

hNJ 2y S O2dzZ R AyadsShasfympRdia ideiplay SetwEed gehedzicell2 gfgars dbodg,
YR Sy @ AthaRwiies & t6alkit of Legtike components into interacting networks in order to explore a
highly structured search space. The (inevitable?) outcome of this stochastic process is the emergent self
' 4aSYot éndless forindkndst beautitul G K G Ay Of dzZRS &2dz ' yR L@

The fact that there are so many different metaphors reflects the many facets of evolutionary
processes. Christians may find some of these metaphors more palatable than 8tarsit must be kept in
mind that all these metaphors, even those with which Christians would be more comfortable, are limited in
their ability to fully capture the detailed scientific mechanisms at work. Nevertheless, familiarity with a
broader spectrum of metaphors can help a Christian recognize the rhetorical subterfuge of those who pick
specific metaphors over others in order to advance ideological agefidém most important point of this
section is, however, that all these metaphors are severely restricted in what they can tell usidimvatwe
come from and how we should then live

SCIENCE, SCIENTISTS AND THE CHURCH

[Science is a Tapestry]. An enormous multiplicity of strands of evidence, many of them weak and
ambiguous, can make a coherent logical bond whose strength is enormous.

5FPAR aSN¥AYEST a2 KFdYa 2 Nhysiss Tadie, K1 (1D96) a
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When you are a Bear of Very Little Brain, and you Think of Things, you find sometimes that a Thing
which seemed very Thingish inside you is quite different when it gets out into the open and has other
people looking at it.

--A. A. Milne,The House at Pooh Corridtethuen & Co. Ltd. 1928)

2KSy L gta | OKAfR IANBgAY3I dzZLJ Ay OSYGNI €t ! TNAOI =
with Dr. in front of their name would surely know nearly all there is to know about their subject and a great
RSItf Y2NB |02dzi GKS NBXad 2F GKS 62NIR 2F F OFRSYA
examined a good number of PhD theses in both physics and chemistry. It has certainly disabused me of the
idea that | or for that matter most people with PhDs know a great deal about anything beyond the very
narrow confines of our (sub)specialties.

How does the scientific enterprise progress then? For that | turn to one of my favorite science writers,
the physicist David Mermin, who used the metaphor of science as a tapestry made up of many threads. In a
previous essay | wrote that rather than being an individual endeavor:

Creatingscientifictapestriesis a collectiveendeavormuildingon mutual trust and the communal

experience of what kinds of arguments and evidence are likely to stand the test of time. In part
because the skill of weaving reliable scientific tapestries relies on subtle judgments, a young scientist
may work for years as an apprentice of older and more experienced practitioners before branching ou
on his own. In this process there are many parallels with the guilds of old. | am fond of this metaphor
because it describes what | think | experience from the inside as a scientist. Moreover, it also
emphasizes the importance of coherence and consistency when | weave together arguments and dat
G2 YF1S Iy GAYyTFSNBYOS G2 || o0SaiGd SELX Yl GAZ2YE

Peter Harrison has advanced an intriguing argument that modern experimental science has its roots in the
Protestant Reformation:

An implication of Calvinist theological anthropology, | believe, was that we have to augment our
natural faculties with instruments like telescopes and microscopes, and manipulate the natural world
SELISNAYSyiGrftfte 06SOlFdzaS AlQa AYyKSNByife RSOSAQ
easy assumption that our faculties give us a reliable account of the natural World.

This recognition of the noetic effects of sin also underlies the development of collective processes of error
O2NNBOUA2Y A ySoMa&iRes NJA Thin@wihishyseetn¥d véry Thingish inside you is quite different
gKSYy Al 3ISha 2dzi Ayia2 GKS 2Ly FyR KlFa 20§KSNJ LIS?2

One consequence of this collective method of knowledge generation is that it can be difficult for an
outsider to assess the strengths and weaknesses of an argument in a specific field. Moreover, the way one
weaves tapestries can vary from field to field. Although the reasons for these differences are often unwritten
6f SFRAY3 (2 FNHZIOINI GA2Y AY AYUSNRAAOALI AYIFINEB 62N
(although these do play a role) but rather are mainly determined by the kinds of questions that one is trying
to address.
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For example, some scientific concepts are built on a small number of observations that make very
strong individual threads in a tapestry argument. Others are built on a much larger number of observations
GKIFIG YIFe SIFEOK 0SS YdzOK g S| rhakeNikohéretriogigakbSnd whnge Bteeygth is 2 3
SYy2NX)2dzaé ®

A good example of the latter would be the arguments that geologists employ for an earth that is
about 4.5 billions of years old. Although one might pick at many of the individual threads (as young earth
advocates are apt to do), it is the sheer number of strands combined with the intricate structure of the whole
interconnected tapestry that leads to the overwhelming scientific consensus on this issue. The full rationale
for such assessments is sometimes hard for scientists to clearly communicate, and, by the same token, harc
for laypeople to properly evaluate.

On the other hand, Christian laypeople should not take all of the confident pronouncements that
SYFYFGS FNRY 2dz2NJ OAGIFRSta 2F fSEFENYAy3a gAGK2dzi |
LINE @Sy ¢ Aa aK2NIKFEYyR F2N) daKdzi dzl ' yR 0StAS@S YS

So a big question for the church is: who can you trust to assess the implications of new scientific
discoveries? The answer is certainly not individuals, no matter how gifted. The process of discernment must
draw on communities of collective expertisks Mark Noll and others have pointed out, this is unfortunately
not an area where the evangelical church has invested sufficient time or resources.

One place the church could look is to the many Christian academics who do research in the natural
sciences. There are many more of these around than laypeople may realize. Here in Oxford | can count at
least 10 professors of physics who are active in their local chuf8iswever, there are several barriers to
overcome. Firstly the insane busyness of the academic profession, with its multiple conflicting demands of
administration, teaching and research, makes it very hard for Christian academics to be responsible parents
husbands/wives, good church citizens, and also find the time to engage significantly with the wider Christian
public. Secondly, the profession as a whole still looks down its nose at popularisers, and Christian academic
are not immune to this. Thirdly, for a multitude of reas@rmmany Christian academics have had difficult
experiences when engaging on intellectual issues with the church and vice versa. Some diplomacy may be
needed before they are willing to rengage®

CONCLUSION

In conclusion then, | think the barriers to the church properly discerning the strengths and
weaknesses of the BioLogos model do not lie primarily in the content of its science or even in the worry that
GKA& FLILINRIOK YIe tSIR (2 RSAaAYDP ¢KS&aS FNBE OKI ff
example, often have their primary origin in a sBlblical understanding of how God sustains the world and a
rationalistic approach to natural theology that has been strongly influenced by the Enlightenment. Both
these unexamined notions are shared by the general public. To make progress here, it is important for the
BioLogos team to sensitively confront the ways we in the church have all been shaped by the spirit of the
age. That means listening as well as talking. Moreover, those of us who work in the sciences need to learn
how to better communicate the essence of our professional work to the rest of the body of Christ. Among
other things, that means a careful assessment of the metaphors we inevitably need to use.

But these are not insurmountable challenges. A much more formidable barrier revolves around the
issue of trust. How can the church discern the truth on such complex issues? How can it respond to the
Newtons and Leibnizes of today? Where are the trusted communities of specialists to help it negotiate the
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tapestries of scientific arguments, while simultaneously carefully engaging with the philosophical and
0KS2t23A0Ff ljdzSadAz2ya GKA&a Y& NIAASK t SNKIFL&A . A
to do that it must be deeply embedded in the wider body, picking its battles carefully and strategically, and
building alliances wherever possible. For this, as in everything, we need the guidance of the Holy
{LANARGYG! yEtSaa GKS [2NR o0daAfRa (KS K2dzaSz GKS f I

Notes

1. John Hedley Brook&cience and Religip@UP, Cambridge (1991), p147

2. From letter 1 point 4 (Nov 1715). The full correspondence can be found onligoafwww.earlymoderntexts.com/
leibclar.html As always in history, the whole story is more complex (and interesting) than the bits | highlight here.

3. For another exampleiBecause there is a law such as gravity, the universe can and will create itself from [the structured

vacuum of modern physics]. Spontaneous creation is the reason there is something rather than nothing, why the universe

exists, why we exiét The Grand Desigrstephen Hawking and Leonard Mlodinow, Bantan (2010)

Alister E. McGrathThe Open Secret: A New Vision for Natural Thepldjey-Blackwell, (2008)

William PaleyNatural Theology; or, Evidences of the Existence and Attributes of thg TBEIR)

Richard Dawking,he Blind WatchmakeNorton (1986)
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See e.g. David Wilkingsorhe Message of Creatiph/P, Leicester (2002)
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only in a material way. According to the second, others wish to take it only in a spiritual way. According to the thisd, othe

understand it both ways, taking some things materially and others spiritually. If | may briefly mention my own opinion, |

LINBFSNJ KS KA NRgE por adddgeidBatssion-oRhe$elpdinis, seelEL LiBdasweBelieve Genesis Today,

IVP, Leicester, (2001)

10. The term God of the gaps probably originated with Henry Drummond. Dietrich Bonhoeffer also warned against it, as did
/| KNI Sa / 2dz a2ys> GKS FANRBRG LINE TS aamhiscaddfthe gaps} idldSfatal epfo OK S'Y
take. For it is to assert that you can plant some sort of hedge in the country of the mind to mark the boundary where a
GNI yAaFSNI 2F ldziK2NRGe GF1Sa LIXFOSd X 9AGKSN m2CGharlasa Ay (K
CoulsonChristianity in an Age of Scien@& Riddell Memorial Lecture Series, OUP, (1953)

11.6a2aSa oNRGS Ay | LIRLJz N adGetsS GKAyada gKAOKI gAlKz2dzi Ay
(2 dzy R SN Calvin Réninenting on Gen 1:16nistitutes of the Christian Religi¢h559)

12. See e.g. R. Hooyka#&eligion and the Rise of Modern Scieriterdmans, Grand Rapids (1972); R. Numi@ableo Went to
Jail and 25 Other Myths about Science and ReligiaP, (2009); P. Harrisdrhe Bible and the Rise of Modern Scie@Gté?

(1998)

13. John DonneEighty Sermons#22 (1640)

14. Even though they could not be further apart metaphysically, this robust theistic framework and an ontological naturalism
would both suggest that methodological naturalism is the best way to study the natural world. Of course their ultimate
justifications for this conclusion are completely different, and theists would probably prefer a term other than
GYSUiK2R2t23A0Ft yIFddz2NI ftAaYéd LG A& Ay FLOGEZ AyGaSNBadGAay3
underlying metaphysical principles that undergird science from a starting point of pure naturalism. Given the deep and often
unrecognized theological roots of modern science, it may be hard for naturalists not to inadvertently smuggle these
concepts into the arguments.

15. I have written in more detail about miracles and science elsewtgeeThe BioLogos sifer a translation of A.A. Louis,

Wonderen en wetenschap: De lange schaduw van David Humkey / SSa 5S{11SNE wSySQ @ly 2 2¢
Brink, eds.©Omhoog kijken in Platland’en Have (2007)

16.h ¥ O2dz2NAS GKAA& R2SayQi YSIy GKFIGd A0ASyOS KlFa y2a4KAy3a (2
God, the methods of modern science could be used to see if their illness is really gone. THeeaftbilaim that modern
science has made the miracles of the Bible less likely is a category mistake that has more to do with worldview assumptions
that originate outside of science than with science itself. Another kind of category mistaken occurs, for example, in the
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could control when he appears to sustain the world by regular or less regular ways.

| am not aware of a good theological rationale for using methods derived from science to detect miracles in naturaldfistory.
O2dzNBES (GKAA R2SayQiéd YSIy GKFG AG OFyQld o6S R2YyS Ay LINAYyOA
Although they may balk at this language, | believe that Christian Intelligent Design advocates need to develop a cléagieatheo
justification for their program.

CNRY G(KS UNRBRG NBLX & o6Hc b2@SY0 SN mT mp Natudadsksefmindependent,lorS ¢ i 2 y
completely independenthttp://www.earlymoderntexts.com/leibclar.html

G,2dz YIed KIFI@S y2G6A0SR L yS@OSNJ alreé D2R AyiSNWSySa Ay GKS
continuous, consistent word; intervention is a fitful, episodic sort of word. It is inconceivable theologically that @ed acts
celestial conjurer, doing a turn today to impress people that he won't bother to do tomorrow. God must be utterly cangient
relationship with the world, but consistency does not mean a dreary uniformity. So the problem of miracle is to undevsiand ho
fits in with the rest of God's action. If you like, the problem of miracle is not 'do they happen?' but 'why don't theyrhapgpe

F NB |j dzS- yohrt PdIRighornéttp://www.polkinghorne.net/action.htm!

ht AGSNI waod . I NDféISéience & Eifistidn BglieBA4Y (2006) (i dzNB

The literature on this topic is rich and subtle. There are multiple proposals that could potentially be consistent withieScrtnk
2F (GKS RA&UGAYyOiUGA2Y 0SG6SSYy LINRYFNER YR &aS02yRINE Ol k¥#Sa
causal windows in quantum mechanics and chaos theory (Polkinghorne) etc. see e.g. KeibivivierdctionTempleton (2008)

for an accessible overview. Regardless of which one you prefer, it should not detract from the biblical doctrine of a God who
providentially cares for this world and for each of our lives, according to his divine purposes. Moreover, the exactfr@uRe @ &
action may be a topic, like fregill and predestination, for which analogies to the history of quantum mechanics suggestehat w
should hold onto our differences lightly (see A. A. Labiagflict of boedelscheiding® Martine van Veelen and Cees Dekker (ed)
Hete Hangijzers, dzA 20 Sy Sy { OKALIWISNKSA 2y = 0O HOZINJOO2PG K SESO A § yaleA T AY@ aX
LI FdzaAofS GKS2NE 2F RAGAWNY IKABA XS AdFAdif f NBASES 60 $ aNTIYARD £ 2SdeNJ!
a0ASYyOSY | Zpyb#Bi(20p8), pmal & ¢ >

It is also important to note that the biblical writers were not normally concerned with atheism. As Pascal points outjghe Bi
R2Say Qi dza$S ylI (idaNB (2 LINRP@OS (KS SEA&GSYOS 2F D2R® ¢whiclh Y
qualities of God are discernable, rather than on whether he exists or not.

J. BarrBiblical Faith and Natural Theologyxford:Clarendon Press (1993), p83

[According to] Newman, the God of natural theoldgg/not very different from the God of the Pantheistreadlly doubt,” he

ended, "whether | should not prefer that [the natural theologian] should be an Atheist at once than such a naturaligi@stant
religionist. His profession of theology deceives others, [and] perhaps deceives him&elf.a |j dz2 0 S T iNBd¥a obaS ¢ Y I
University (1852p2 YSa FNRBY al N} ! ® YIfGK2FFQa 7T & OA y lOdghnyRacorsitdig Of S
John Henry Newman on ChristianfyOA Sy 0SZ | y R IPgABSMarchad®1ji 5SaArAIyé s

GbSAYHE 2N aW2MR dRATBEKEF2Yy S NIKQE FrY2dza NBalLlRyasS (2 9YA
bl GdzNB ' yR DNJ OS¢ o

Citation from K. BarthChurch Dogmatics vol Ill, (19429

A lot of young earth creation science (YECS) would fall into this category, but importantly not all of it.

¢tKSaS FLettlrOASa INB tf Oftz2asSte NBtFGISR (G2 (GKS LINROf
FOO2YLI yeAy3a . A2[232a LILISN a9y 3IFIAy3T ¢2RI&84a aifAdl
A.E. McGrathThe Open Secret: A New Vision for Natural Theplogford: Blackwell (2008), p4

Another important theme emphasized by McGrath is that natural theology should not just be cerebral and cognitive, but shoulc
also include aesthetic and other forms of discernment.

A.W. McGrathA FineTuned Universe: Science, Theology, and the Quest fo2Ga@)

Seee.g. TimKellerinhisesgay NS 1 A2y 9@2f dzi A ZFNAKYRBY/ RANAZ G A AY RISE NRA LI
By employing mechanisms of variation and selection, our immune system is able to respond to a vast array of pathogelys with
a limited number of protein encoding genes. Christians agree that God created this mechanism, but they disagree that it is
sufficient to explain some of the biological change we observe over time.

George Gaylord Simpsofhe Meaning of Evolutioiv;ale University Press (1967), p. 345

See the accompanying BioLogos paper by Denis R. Alexéder does a BioLogos model need to address the theological issues
associated with an Adam who was not the sole genetic progenitor of humagkind?

The full story is more complex, but this simplified picture is sufficient to illustrate the argument
See e.g. Kathryn Applegatetp://BioLogos.org/blog/thatsrandoma-look-at-viral-selfassembly/
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http://www.biologos.org/uploads/projects/Keller_white_paper.pdf
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http://www.nature.com/scitable/topicpage/eukaryotijenomecomplexity437

S. F. Greenbury, I. G. Johnston, M. A. Smith, J. P. K. Doye and A. Ahkaffect of scalfree topology on the robustness and
evolvability of gene regulatory networks. Theor. BioR67, 48 (2010)

| recommend Sean B. Carr@hdless Forms Most Beautiful: The New Science of Evp\@a&VoNorton (2005) for a wonderful
popular introduction.

Taken from Marc Kirschner and John Gehrhditdg Plausibility of Liferale University Press, New Haven (2005)

The Modern Synthesis refers to the incorporation of genetics into evolutionary theory, achieved mainly in the 1930s and 1940:s
For a more extensive discussion see D. Ndte-Darwinism and Selfish Genes: Are they of use in physigldgg?Journal of
Psychologydoi:10.1113/jphysiol.2010.20138 (2010)

S. Okashé&volution and the levels of Selecti@lJP, Oxford (2006)

D. Nobleop cit.

Another interesting stream of thought emphasizes the importance of cooperation in evolution. Well known scientific proponent
AyOft dzRS [&yy al NBdzZ A& FyR alNIlAY b2gl1® /I YONARISQa {I NI
further, see e.ghttp://www.st -edmunds.cam.ac.uk/faraday/resources/FAR244%20Coakley%20Lecture.pdf

F. JacopSciencd 96, 1161 (1977)

Jacob won the Nobel Prize together with Jacques Monod for discovering the first genetic switch!

U. Alon,Sciencg301, 1866 (2003)

{SS Soad {d /2ysl & az2NNRa YR ! ®! & [2dzA&dX LA 61 GSNesty |
FtdzZA R Ay (Wder ang Life@dsNIRLS Barrdwy'S. Conway Morris, J.L. Finney, C.L. Harper and R.MBEJin@C

Press (2010)

/ KNAAGAlIya gA0GK | KAIK GASs 2F D2RQaA LINPGPARSYOS g2da R LIN
Gmt GKS LINPLIKSG aAOF Al K LINRPLKSOASaA (KI G BRuksygnionk @réwdis ol &itf 0
random and hit the king of Israel between the sections of his &ndor s KA OK {1 Aff SR KAY® Ly GKS
O2yiAy3aSyl (2 dz&a 6Sod3Id dzyLX I YyYySR 6& GKS | NOKSNDL GodB vy2i
Chance and Purpos€ambridge University Press (2008). | should also point out the metaphysical and theological implications ¢
convergence are much richer than just a question about the role of chance, ségtp.www.iscast.org/conway morris_bio

Simon Conway Morris is cataloguing examples of convergeritgpatwww.mapoflife.org/.

My favorite quote on this topic is by Natalie Angietia KSy bl G4 dzNE 5A 302 ASNE ¢ WS TipdsDES 5 S
Mp ™ didhyreYis like Henny Youngman: She writes great jokes, and then flogs them again and again. Take the spiny anteat
of Australia, the pangolin of Africa, and the giant anteater of Latin America (please!). Each of these mammals hasi@éyong, st
worm-like tongue, no teeth to speak of and scimitar claws. Each has bulging salivary glands, a stomach as rugged as a cemer
YAESNI YR +Fy l0adNR: SEGSydza 6§SRT KFANIS&a&a ayz2dzi G(Klrd f 22
many resemblances, the three creatures are unrelated to one another; the spiny anteater, in fact, lays eggs and isusiclose co
of the duckbilled platypus. What has yoked them into morphological similitude is a powerful and boundlessly enticing process
called evolutionary convergence. By the tenet of convergence, there really is a best approach and an ideal set of tools for
grappling with life's most demanding jobs. The spiny anteater, pangolin and giant anteater all subsist on a diet of ants and
termites, and myrmecophagy, it turns out, is a taxing, specialized trade. As a result, the predecessors of today's various an
hunters gradually, and quite independently, converged on the body plan most suited to exploit a food resource that violently
resists exploitatiors.

Ly Yé SELISNARSYyOS LKeaAaOraida NS YdzOK Y2NB | GdN» OGSRheli2z /
F2N¥SNRa LISYyOKIFyd F2N dzyABSNBEFE flFgad C2NI I FlLaOAaAyHGAy3
Odzt (iNaNFi®44% c no 0 H nn TDbesdidlddy hawIadsDEitY owd that are universally applicable? Or are the
physical sciences the exclusive domain of those laws? By its very nature, life is both contingent and particular, esohh@rgani
product of eons of tinkering, of building on what had accumulated over the course of a particular evolutionary trajecttigt. To
SEGSY(d o6rff LIKeaAOA&aiaQ F20dza 2y oAz2fz23& RSYFYR | &aKAT(
ANI AE 2F dA/ ABSNENX Wi 2 WA Qidtukedd6 AnQdATh 86 HANYN T. ThGRe fsli@R G EENTIEDRA Al
simplicity in several aspects of these networks, which is intriguing given that cells evolved to survive, and not $tstscienti
understand. | have emphasized simplicity in biology to encourage the point of view that general principles can be discovered.
Without such principles it is difficult to imagine how we might ever make sense of biology on the level of an enti®eelt, ti
2ZNHI yAaYoe

"The individual organism ... is not fundamental to life, but something that emerges when genes, which at the beginning of
evolution were separate, warring entities, gang together iroperative groups as “selfish-20LJS NI 4 2 NA Q® ¢ KB A Y
is not exactly an illusion. It is too concrete for that. But it is a secondary, derived phenomenon, cobbled togethesexpencen
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http://www.nature.com/scitable/topicpage/eukaryotic-genome-complexity-437
http://dx.doi.org/10.1016/j.jtbi.2010.08.006
http://dx.doi.org/10.1016/j.jtbi.2010.08.006
http://jp.physoc.org/content/early/2010/12/01/jphysiol.2010.201384.abstract
http://www.st-edmunds.cam.ac.uk/faraday/resources/FAR244%20Coakley%20Lecture.pdf
http://www.iscast.org/conway_morris_bio
http://www.mapoflife.org/
http://www.nytimes.com/1998/12/15/science/when-nature-discovers-the-same-design-over-and-over.html
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of the actions of fundamentally separate, even warring agéntsw A O K | NBnwé&aling thé RaimtiowPenguin, London

(1998) p 308

D.R. Alexander and R. L. Numbers, egislpgy and Ideology from Descartes to Dawkissiversity of Chicago Press (2010)

Louis op cit.

Peter Harrisonhttp://www.st -edmunds.cam.ac.uk/cis/harrison/Peter%20Harrison%@20discussion.htnee also P. Harrison,

The Fall of Man and the Foundations of Scie@t? (2007)

The answers to this question are also intimately related to more complex issues of the public understanding of science and
LREAGAOA® { SE&IITRMNYIEN EWii SR DE8IEA Sa 2y {OASYyOS F2NI t2f AGAC
enervating) Bruno Latouhttp://www.macospol.org/

In my experience, you are much more likely to find active Christians in the sciences than in the arts or the humanéiebsinA fr

the Cambridge Earth Sciences department estimates that around 15% of his colleagues there are active evangelical Christian:
Although they will all be able to explain why they believe that the earth is billions of years old, they are not a conafunity
scholars that the church draws on in any organized way.

LiadzSa NBtFGSR G2 GKS a{ OF yRIf FoF mareks&htt®/MimabBdenf199608%0. a A Y Ré =
Someone should write an essay on common pastoral issues that academics face for BioLogos.
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