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Introduction:

No	Debate	over

Darwinian	Evolution?

David	Klinghoffer

Whatever	 else	Stephen	Meyer	demonstrated	about	 the	 explosion	of	biological
information	 required	 to	 build	 the	 Cambrian	 animals,	 his	 bestseller	 Darwin’s
Doubt	served	as	a	massive	rebuke	to	the	mantra-like	assertion	that	 there	is	“no
debate,”	“no	controversy”	among	scientists	about	Darwinian	evolution.

There’s	plenty!	Meyer	showed	this	in	the	book	by	addressing	the	arguments
of	 prominent	 scientists	 who	 seek	 what	 they	 call	 a	 “Third	 Way”	 (neither
intelligent	 design	 nor	 Darwinism)	 and	 a	 new	 theory	 of	 evolution.	 Nicely
coinciding	with	 the	 release	 of	 the	 paperback	 edition	 of	Darwin’s	Doubt,	 these
researchers	launched	a	provocative	website,	The	Third	Way,	as	a	gathering	place
for	 those	 sharing	 their	 views.1	 And	 Meyer	 showed	 it	 again	 with	 the	 new
Epilogue,	 included	 in	 the	 paperback,	 in	which	 he	 replied	 in	 detail	 to	 the	most
substantive	of	his	critics.

Debating	Darwin’s	Doubt	could	be	thought	of	as	a	supplement	to	what	Dr.
Meyer	 wrote	 in	 the	 Epilogue.	 The	 reception	 of	Darwin’s	 Doubt,	 with	 serious
scientific	 thinkers	 arguing	 back	 and	 forth	 about	 his	 thesis,	 was	 definitive
evidence	that	the	Darwinist	mantra	is	wrong.	If	there	is	no	scientific	controversy
about	Darwinism	versus	 intelligent	design,	how	can	one	explain	 the	volume	of
disputatious	views	aired	in	the	wake	of	the	book’s	release?

Here	we	have	gathered	together	a	sample,	collected	mostly	from	writing	by
Discovery	Institute	scholars	published	at	our	popular	news	site	Evolution	News
&	Views.	 In	 these	 pages	 Stephen	Meyer,	Douglas	Axe,	Ann	Gauger,	William
Dembksi,	David	Berlinski,	Casey	Luskin,	Paul	Nelson	and	 I	 argue	with	critics
including	 Charles	 Marshall	 (UC	 Berkeley),	 Robert	 Asher	 (Cambridge
University),	 Martin	 Poenie	 (University	 of	 Texas),	 Donald	 Prothero	 (Natural



History	Museum	of	Los	Angeles	County),	Nick	Matzke	 (National	 Institute	 for
Mathematical	and	Biological	Synthesis),	and	others.

These	 critics’	 arguments	 in	 turn	 were	 recycled	 by	 popular	 media	 outlets
such	as	The	New	Yorker,	National	Review,	First	Things,	and	around	the	Internet
including	more	than	six	hundred	reviews	(at	the	moment)	on	the	book’s	Amazon
page.	Nick	Matzke’s	critiques	at	Panda’s	Thumb,	in	particular,	became	a	guiding
light	for	the	recyclers,	brandished	again	and	again	by	both	lofty	and	anonymous
opponents	 of	 intelligent	 design.	 University	 of	 Chicago	 biologist	 Jerry	 Coyne,
who	 writes	 the	 blog	Why	 Evolution	 Is	 True2	 and	 is	 arguably	 the	 American
Richard	Dawkins,	pointed	to	Matzke	as	a	justification	for	failing	to	wrestle	with
Meyer’s	arguments	himself.	All	 this	accounts	for	the	extensive	treatment	given
here	to	Matzke.

The	 critical	 response	 to	 Darwin’s	 Doubt	 was	 matched	 by	 warm
appreciation	 from	 readers—and	 from	 scientists	 in	 high	 places.	 Harvard
University	 geneticist	 George	 Church	 praised	 it	 as	 “an	 opportunity	 for	 bridge-
building,	 rather	 than	 dismissive	 polarization.”	 Biologist	 Scott	 Turner,	 State
University	of	New	York,	saw	in	it	“an	intriguing	exploration	of	one	of	the	most
remarkable	periods	in	the	evolutionary	history	of	life.”

Russell	Carlson,	molecular	biologist	at	the	University	of	Georgia,	said	that
it	 “demonstrates,	based	on	cutting-edge	molecular	biology,	why	explaining	 the
origin	 of	 animals	 is	 now	 not	 just	 a	 problem	 of	 missing	 fossils,	 but	 an	 even
greater	engineering	problem.”	Mark	McMenamin,	paleontologist	at	Mt.	Holyoke
College	 and	 co-author	 of	 The	 Emergence	 of	 Animals,	 greeted	 the	 book	 as	 “a
game	changer	for	the	study	of	evolution.”

Bestselling	novelist	Dean	Koontz	even	threw	in	an	enviable	accolade	from
his	 own	 professional	 perspective:	 “Meyer	 writes	 beautifully.	 He	 marshals
complex	information	as	well	as	any	writer	I’ve	read.”

Did	I	mention	that	Darwin’s	Doubt	hit	#7	on	the	New	York	Times	bestseller
list,	 while	 also	 making	 the	 bestseller	 ranks	 at	 the	 Los	 Angeles	 Times	 and
Publishers	Weekly?	So	obviously	book-buyers	were	enthusiastic	as	well.

The	challenge	in	editing	this	book	was	one	of	cutting	and	sifting	from	a	vast
literature	in	response	to	Darwin’s	Doubt.

I	 was	 sad,	 for	 example,	 to	 have	 to	 exclude	 everything	 we	 wrote	 about
University	 of	 Chicago	 pathologist	 Stephen	Meredith’s	 essay	 in	First	 Things.3
Meredith	 used	Darwin’s	 Doubt	 as	 an	 occasion	 to	 launch	 a	 bizarre	 attack	 on
intelligent	 design	 as	 a	 revival	 of	 a	 medieval	 religious	 heresy,	 occasionalism.



That	 one	 brought	 forth	 a	 delicious	 response4	 from	 ENV’s	 Michael	 Egnor,
distinguished	 pediatric	 neurosurgeon	 at	 SUNY	 Stony	 Brook—which,
unfortunately,	 I	 was	 unable	 to	 include	 just	 because	 Meredith’s	 criticism	 was
hardly	scientific	at	all	but,	instead,	overwhelmingly	theological.	Strange	to	say,
in	an	exchange	with	Stephen	Meyer	at	The	American	Spectator,	journalist	John
Derbyshire	 likewise	 brought	 forward	 the	 charge	 of	 “occasionalism.”5	 At	 a
certain	point,	criticisms	of	the	theory	of	intelligent	design	get	so	ridiculous	and
abstracted	from	reality	that	you	throw	up	your	hands	in	wonder.	Yes,	of	course
many	unserious	thinkers	too	have	joined	the	mob	arrayed	against	Meyer’s	book.

It	was	disappointing	not	to	include	Martin	Poenie’s	contribution	to	ENV	in
the	 series	 where	 he	 disputed	 with	 Biologic	 Institute’s	 Douglas	 Axe	 about	 the
thesis	 of	 Darwin’s	 Doubt.6	 When	 I	 contacted	 him	 as	 a	 courtesy	 to	 ask
permission	 to	 republish	 his	 article,	 Dr.	 Poenie	 first	 answered	 that	 he	 couldn’t
remember	writing	one.	When	I	sent	him	the	link,	repeatedly,	he	then	chose	not	to
respond	at	all.	Whether	this	means	Poenie	lost	confidence	in	his	arguments	after
having	them	refuted	by	Dr.	Axe,	I	cannot	tell.

I	also	would	have	wanted	 to	 include	something	about	 theistic	evolutionist
Karl	Giberson’s	public	debate	with	Stephen	Meyer,	in	which	Meyer	talked	about
the	evidence	for	design	in	the	Cambrian	explosion.	Dr.	Giberson,	a	physicist	and
theistic	 evolutionist,	 displayed	 a	 photo	 of	 a	 baby	 with	 what	 appeared	 to	 be	 a
“perfectly	 formed”	 tail	 to	 strengthen	 his	 case	 for	 our	 common	 descent	 from	 a
tailed	ancestor.	Later,	writing	at	The	Daily	Beast	and	once	again	using	the	photo,
he	mused	 about	why	Meyer	 could	 not	 refute	 the	 argument	 represented	 by	 the
image.	 As	 we	 reported	 at	 ENV,	 however,	 the	 supposed	 evolutionary	 vestige
turned	 out	 to	 be	 nothing	 more	 than	 a	 Photoshopped	 fake,7	 and	 Giberson’s
arguments	about	human	“tails”	were	betrayed	by	the	medical	literature.8

Amusing,	 but	 if	 I	were	 to	 include	 anything	 about	Giberson,	 how	 could	 I
leave	out	what	we	wrote	about	Charles	Marshall’s	much	more	 substantive	and
interesting	debate	with	Meyer	on	British	radio?9	And	on	and	on.

Eventually,	 considerations	 of	 page	 count	 and	 affordability	 decided	 these
questions.	Any	reason	not	to	include	an	article	was	welcome.	Just	considering	all
the	relevant	material	of	our	own	from	ENV	would	have	resulted	in	a	book	larger
than	Darwin’s	Doubt,	and	correspondingly	expensive.	That	was	not	practical.

So,	 in	 any	 event,	 here	 it	 is,	 documentary	 evidence	 that	 a	 lively	 and
illuminating	controversy	is	going	on,	conducted	a	high	level.	 If	anyone	tries	 to



tell	 you	 there’s	 “no	 debate”	 about	 Darwinian	 theory,	 hand	 him	 a	 copy	 of
Debating	Darwin’s	Doubt.	That	should	settle	the	matter.

Notes	1.	The	Third	Way,	http://www.thethirdwayofevolution.com.
2.	Why	Evolution	Is	True,	http://whyevolutionistrue.wordpress.com.
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I.

Pre-Publication
Debate	&	Discussion

There	are	no	weaknesses	in	the
theory	of	evolution.

Eugenie	Scott,	National	Center
for	Science	Education

Eugenie	Scott,	quoted	in	Terrence	Stutz,	“State
Board	of	Education	debates	evolution	curriculum,”

Dallas	Morning	News,	January	22,	2009.



II.

Speed	Reader:
Nick	Matzke

Scientists	can	treat	evolution	by	natural
selection	as,	in	effect,	an	established	fact.

NATURE	Magazine

“Announcement:	Evolutionary	gems,”	Nature,
457	(January	1,	2009):	8,	http://www.nature.com/
nature/journal/v457/n7225/pdf/457008b.pdf.

http://www.nature.com/nature/journal/v457/n7225/pdf/457008b.pdf
http://www.nature.com/nature/journal/v457/n7225/pdf/457008b.pdf


4.

Matzke,	Cladistics,	and
Missing	Ancestors

Stephen	C.	Meyer

Of	 the	 reviews	 of	DARWIN’S	DOUBT,	 one	 in	 a	 seemingly	 out	 of-the-way	 venue
emerged	as	a	 touchstone	 for	many	others.	Again	and	again,	writers	 in	 journals
ranging	 from	The	New	Yorker	 to	 the	 ecumenical	monthly	First	 Things	 cited	 a
review	 by	Nicholas	Matzke	 that	 appeared	 on	Panda’s	 Thumb,	 a	 popular	 blog
dedicated	to	defending	evolutionary	theory.	University	of	Chicago	evolutionary
biologist	Jerry	Coyne,	author	of	the	widely	read	website	Why	Evolution	Is	True,
has	emerged	in	recent	years	as	an	American	equivalent	of	Richard	Dawkins,	the
popular	proselytizing	 spokesman	 for	 the	neo-Darwinian	viewpoint.	 In	 a	 telling
gesture,	 Dr.	 Coyne	 pointed	 his	 readers	 to	 Matzke’s	 review	 as	 a	 definitive
response	 to	Darwin’s	 Doubt.	 Currently	 a	 post-doctoral	 fellow	 at	 the	 National
Institute	for	Mathematical	and	Biological	Synthesis,	Matzke	has	won	renown	for
his	 tireless	 campaign	 to	 rebuke	 skeptics	 of	 evolutionary	 theory,	 a	 campaign
going	 back	 to	 his	 days	 with	 the	 National	 Center	 for	 Science	 Education,	 an
advocacy	group	in	Oakland,	California.

By	his	own	account,	Matzke	 is	also	a	dizzyingly	fast	 reader	and	writer.	 It
was	on	June	19,	2013,	the	day	after	Darwin’s	Doubt	was	released	and	first	made
available	 for	 purchase,	 that	Matzke	 published	 a	 9,400-word	 critical	 review	 at
Panda’s	Thumb.1	Reading	 a	book	of	 this	 size	 and	 composing	 a	 review	of	 that
length	all	in	little	more	than	twenty-four	hours	would	have	to	be	recognized	by
anyone	as	a	remarkable	achievement.	Challenged	on	how	it	was	even	possible,
unless	the	review	had	been	largely	pre-written	before	he	saw	a	copy,	Matzke	in	a
later	 post	 explained	 how	 he	 fit	 in	 his	 work	 on	 the	 review	 with	 other
responsibilities,	at	lunchtime,	in	“snippets	of	the	afternoon,”	and	then	by	pulling
an	allnighter.	I,	for	one,	am	content	to	grant	him	this	prodigy.

But	what	of	the	content	of	Matzke’s	critique?



Matzke’s	 main	 criticism	 of	 Darwin’s	 Doubt	 is	 that	 it	 failed	 to	 inform
readers	 about	 how	 evolutionary	 biologists	 have	 been	 able	 to	 establish	 the
existence	of	ancestors	of	the	Cambrian	animals	using	a	method	of	phylogenetic
analysis	 known	 as	 cladistics.	 According	 to	 Matzke,	 cladistic	 analysis	 has
established	the	existence	of	“transitional”	and	“intermediate”	forms	between	the
animals	 that	 first	 arose	 in	 the	Cambrian.	 In	 his	 view,	 cladistics	 has	 solved	 the
problem	of	the	missing	ancestral	fossils	discussed	in	Part	One	(Chapters	1–7)	of
the	 book.	 As	 he	 asserted,	 “phylogenetic	 methods	 can	 establish,	 and	 have
established,	the	existence	of	Cambrian	intermediate	forms,	which	are	collateral
ancestors	of	various	prominent	living	phyla.”2	Matzke	argued	that	my	failure	to
inform	 readers	 of	 this	 disqualified	 the	 book	 from	 serious	 consideration	 as	 an
analysis	of	the	Cambrian	explosion.

Of	course,	 in	making	 this	argument	Matzke	scarcely	addresses	 the	central
argument	 of	 my	 book:	 the	 problem	 of	 the	 origin	 of	 biological	 information.
Neither	 does	 he	 offer	 any	 serious	 rebuttal	 to	 my	 argument	 in	 Chapter	 11	 of
Darwin’s	Doubt	 showing	that	his	2004	article	(co-authored	with	Alan	Gishlick
and	Wesley	Elsberry)	failed	to	solve	that	problem.3	As	I	showed	in	that	chapter,
Matzke	and	his	colleagues	at	best	described	several	mechanisms	by	which	pre-
existing	 genes,	 rich	 in	 pre-existing	 genetic	 information,	 can	 be	 shuffled	 and
recombined.

In	Chapter	11,	and	in	the	whole	second	part	of	my	book	(Chapters	8–14),	I
show	 that	 what	most	 needs	 to	 be	 explained	 about	 the	 Cambrian	 explosion	 is,
essentially,	a	question	of	biological	engineering—in	particular,	what	caused	the
origin	 of	 the	 information	 necessary	 to	 specify	 the	 novel	 animal	 structures	 and
architectures	that	arose	in	the	Cambrian.	Cladistics,	by	contrast,	 is	a	method	of
taxonomic	classification,	which,	like	all	such	methods,	takes	these	structures	(or
characters)	 as	 givens,	 without	 considering	 how	 they	 were	 caused.	 Thus,
cladistics	bypasses	the	problem	of	greatest	interest.

Even	 so,	 Matzke	 did	 challenge	 a	 key	 secondary	 argument	 of	 the	 book,
namely,	 its	 claim	 that	 the	 absence	 of	 discernible	 ancestral	 forms	 in	 the
Precambrian	fossil	record	represents	a	mystery	from	the	neo-Darwinian	point	of
view.	As	I	have	noted,	neo-Darwinism	depicts	the	history	of	life	as	a	gradually
unfolding	 branching	 tree	 in	 which	 all	 forms	 of	 complex	 animal	 life	 arise	 by
descent	with	modification	from	simpler	ancestral	precursors.	Now,	this	depiction
of	 the	history	of	 life	may	be	 true	or	 false,	but	as	an	empirical	 claim,	 it	 cannot
support	itself.	For	that,	evidence	is	required.	If	the	evidence	is	not	forthcoming,



however—if,	 for	 instance,	 the	 fossils	 documenting	 the	 many	 morphological
transformations	 required	 by	 this	 historical	 thesis	 are	 missing	 from	 the
paleontological	 record—then	 simply	 restating	 (or	 presupposing)	 the	 thesis	will
do	 nothing	 to	 repair	 that	 evidential	 defect.	 The	 question,	 therefore,	 is	 exactly
what	evidential	support	does	cladistics	provide	for	the	Darwinian	picture	of	the
history	of	animal	life—in	particular,	does	it	provide	evidence	for	the	existence	of
the	presumed	ancestors	of	the	Cambrian	animals	that	the	fossil	record	does	not
document?	As	noted,	Matzke	claims	that	cladistic	analysis	can	establish,	and	has
established,	the	existence	of	various	kinds	of	ancestors	of	the	Cambrian	animals.

But	is	this	so?



Some	Background

DARWIN’S	DOUBT	makes	its	case	for	the	reality	of	the	Cambrian	explosion	chiefly,
but	not	entirely,	on	the	basis	of	the	fossil	record.	Representatives	of	twenty-three
of	 the	roughly	 twenty-seven	fossilized	animal	phyla	(and	of	 the	roughly	 thirty-
six	total	animal	phyla)	are	present	in	the	Cambrian	fossil	record.	Twenty	of	these
twenty-three	 major	 groups	 of	 animals	 make	 their	 first	 appearance	 in	 the
Cambrian	 period	 with	 no	 discernible	 ancestral	 forms	 present	 in	 either	 earlier
Cambrian	or	Precambrian	strata.	For	the	vast	majority	of	the	Cambrian	animals,
the	 evidence	 from	 paleontology	 suggests	 geologically	 abrupt	 appearance—an
explosion	(see	Chapters	2–4	of	Darwin’s	Doubt).4

In	his	review,	Matzke	insisted	that	other	evidence	nevertheless	establishes
the	existence	of	the	Cambrian	intermediates	or	transitional	forms.	To	make	this
claim	he	does	not	rely	on	any	of	the	most	common	arguments	against	the	reality
of	 the	 Cambrian	 explosion.	 He	 does	 not	 claim	 that	 the	 Ediacaran	 organisms
represent	 plausible	 ancestral	 forms	of	 the	Cambrian	 animals	 (see	Chapter	 4	 of
Darwin’s	 Doubt);	 nor	 does	 he	 claim	 that	 these	 ancestral	 forms	 were	 not
preserved	because	 they	were	 too	 small	 or	 too	 soft	 (see	Chapter	 3	of	Darwin’s
Doubt);	nor	does	he	rely	on	phylogenetic	reconstructions	based	on	comparative
gene	 sequences	 to	 establish	 Precambrian	 ancestors	 as	 advocates	 of	 deep
divergence,	for	example,	have	done	(see	Chapters	5	and	6	of	Darwin’s	Doubt).
All	of	these	proposals	my	book	addresses	and	refutes.

Instead,	Matzke	invokes	a	more	recently	developed	but	arguably	even	less
plausible	approach	to	explaining	away	the	absence	of	presumed	ancestral	forms.
Matzke	 argues	 that	 phylogenetic	 reconstructions	 based	 on	 cladistic	 analysis
establish	the	presence	of	intermediates	and	transitional	forms	that	do	not	appear
in	the	fossil	record.	Darwin’s	Doubt	critiques	this	proposal	only	in	passing	(see
page	60	of	Darwin’s	Doubt),	and	instead	provides	an	extensive	critique	of	more
commonly	 used	 methods	 of	 reconstructing	 evolutionary	 history	 based	 upon
comparative	analyses	of	DNA	sequences.	But	my	book	did	not	devote	the	space
to	cladistics	that	Matzke	thought	it	deserved.	As	Matzke	argues:

Meyer	never	presents	 for	his	 readers	 the	point	 that	 cladistic	 analyses
reveal	 the	 order	 in	which	 the	 characters	 found	 in	 living	groups	were
acquired,	 nor	 the	 fact	 that	 stem	 taxa	 are	 the	 transitional	 fossils	 the
creationists	are	allegedly	looking	for.	And	he	especially	avoids	giving



his	readers	any	real	sense	of	the	number	of	transitional	forms	we	know
about	for	some	groups,	and	the	detail	known	about	their	relationships
and	 about	 the	 order	 in	 which	 the	 characters	 of	 modern	 groups
originated.5

Matzke	 also	 claims	 that	 Darwin’s	 Doubt	 makes	 two	 significant	 errors
regarding	 the	 classification	 of	 Cambrian	 animals.	 He	 claims	 that	 the	 book
incorrectly	refers	to	Anomalocaris	as	an	arthropod,	whereas,	he	argues,	they	are
actually	 “stem-group”	 arthropods.	 He	 also	 claimed	 that	 the	 book	 incorrectly
referred	 to	 Lobopodia	 as	 a	 phylum	 since,	 in	 his	 opinion,	 it	 represents	 a
paraphyletic	group	(a	group	which	contains	some,	though	not	all,	descendants	of
the	 common	 ancestor	 of	 a	 group),	 likely	 encompassing	 the	 extant	 phyla
Tardigrada	and	Onychophora.	Matzke	 insisted	 that	 these	alleged	“basic	errors”
demonstrated	my	“ignorance”	of	systematics.

A	 few	 days	 later,	 my	 colleague	 Casey	 Luskin	 replied	 to	 Matzke	 (see
Chapter	3	of	the	present	book,	“Rush	to	Judgment”),	pointing	out	that	Darwin’s
Doubt	 actually	 included	 two	 chapters	 with	 lengthy	 critiques	 of	 attempts	 to
reconstruct	 phylogenetic	 histories	 using	 the	 similar	 technique	 of	 comparative
sequence	analysis,	as	well	as	a	discussion	of	the	distinction	in	cladistics	between
stem	and	 crown	groups.	 Indeed,	 in	Darwin’s	Doubt	 I	 explain	why	making	 the
distinction	between	stem	and	crown	groups	does	not	help	explain	what	caused
the	 Cambrian	 explosion	 or	 the	 origin	 of	 the	 biological	 information	 and
anatomical	 characters	 that	 arose	 in	 it.	 Luskin	 also	 noted	 that	 many	 Cambrian
scientific	authorities	have	called	Anomalocaris	(and	other	members	of	its	family,
the	 anomalocaridids)	 “arthropods”	 of	 one	 type	 or	 another,6	 while	 other	 top
authorities—including	J.	Y.	Chen,	 James	Valentine,	and	Douglas	Erwin—have
designated	 Lobopodia	 as	 a	 phylum.7	 Moreover,	 he	 noted,	 that	 in	 my	 book	 I
acknowledge	 the	 uncertainty	 about	 the	 classification	 of	 anomalocaridids	 by
describing	them	as	“either	arthropods	or	creatures	closely	related	to	them”	(see
Darwin’s	Doubt,	page	53).	Indeed,	the	very	paper	Matzke	cited	in	recounting	the
history	 of	 phylogenetic	 analysis	 of	 Cambrian	 fossils	 states,	 “Anomalocaris	 is
now	 recognized	 as	 an	 arthropod.”8	 Darwin’s	 Doubt	 did	 not	 discuss	 whether
anomalocaridids	 were	 true	 arthropods	 or	 just	 stem	 group	 arthropods,	 but,	 as
Luskin	pointed	out,	the	book	does	correctly	note	that	they	are	generally	regarded
as	arthropods	of	some	type.

This	 set	 Matzke	 off	 again.	 That’s	 just	 the	 point,	 he	 argued,	 in	 another
lengthy	 response.9	 The	 difference	 between	 stem	 and	 crown	 groups	 is,	 he



asserted,	crucially	important	to	reconstructing	evolutionary	histories.	According
to	 Matzke,	 that	 Darwin’s	 Doubt	 didn’t	 provide	 a	 detailed	 discussion	 of	 this
distinction	 showed,	 again,	 that	 I	didn’t	understand	how	evolutionary	biologists
do	phylogenetic	reconstructions	using	cladistic	analysis.

So	what	is	this	debate	all	about?	What	exactly	is	cladistics?	What	are	stem
groups	 and	 crown	 groups,	 and	 does	 the	 distinction	 between	 the	 two	 allow
evolutionary	 biologists	 to	 establish	 the	 existence	 of	 arthropod	 ancestors?	 And
can	 cladistics	 establish	 the	 existence	 of	 the	 intermediates	 between,	 and	 the
ancestors	of,	the	Cambrian	animals?

A	 Short	 Primer	 on	 Cladistics	 Cladistics	 Generates	 branching	 patterns	 of
relationships	based	upon	an	analysis	of	the	number	of	“characters”	(i.e.,	features,
structures,	or	traits)	shared	by	different	types	of	organisms.	The	basic	concept	is
simple.	 Systematists	 (experts	 in	 classification)	 examine	 a	 species	 to	 determine
what	characters	it	possesses.	They	then	“score”	whether	the	same	characters	are
present	 in	 other	 presumably	 related	 taxonomic	 groups.	 After	 doing	 this	 for
multiple	characters	and	multiple	species,	they	compare	the	number	of	characters
that	 each	 species	 shares	with	other	 species.	Species	 that	 share	more	 characters
are	deemed	to	be	more	closely	related	than	those	that	share	fewer	characters.

For	 cladists,	 not	 every	 shared	 character	 is	 important	 in	 their	 analysis.
Cladistics	 is	 based	 upon	 comparing	 “shared	 derived”	 characters—those
characters	exclusively	shared	by	all	organisms	in	a	group	that	can	be	traced	(by
inference)	 to	 the	 common	 ancestor	 of	 that	 group.	 Such	 characters	 are	 called
synapomorphies.	According	to	cladistics,	the	more	shared	derived	characters	that
two	species	share,	the	closer	their	evolutionary	relationship.

For	 example,	 let’s	 assume	 that	 in	 a	 group	 of	 organisms	 there	 are	 five
different	characters	of	 interest—A,	B,	C,	D,	and	E.	Let’s	also	assume	a	simple
distribution	 of	 characters	 where	 one	 organism	 possesses	 only	 character	 A,
another	 has	AB,	 another	 ABC,	 and	 so	 on.	 The	 resulting	 representation	 of	 the
relationships	 between	 these	 organisms,	 called	 a	 cladogram,	 would	 look	 like
this:10



Figure	4-1.	A	simple	cladogram	with	five	species,	showing	how	five	separate	characters,	A,	B,
C,	D,	and	E,	are	distributed	among	the	species.

By	 using	 such	 a	 diagram	 and	 interpreting	 it	 as	 a	 representation	 of
evolutionary	history,	evolutionary	biologists	can	represent	where	various	derived
characters	might	 have	 arisen,	 as	 seen	 in	 the	 tick	marks	 on	 Figure	 4-2	 below:	

Figure	4-2.	A	simple	cladogram	with	five	species,	showing	how	five	separate	characters,	A,	B,
C,	D,	and	E,	are	distributed	among	those	species,	as	well	as	where	they	would	have	arisen	on

different	lines	of	descent	during	the	history	of	those	groups.

Of	 course,	 reconstructing	 cladograms	 is	 almost	 never	 as	 simple	 as	 my
idealized	diagrams	suggest.	For	any	cladistic	analysis,	there	will	likely	be	many
more	characters	than	just	the	few	in	Figures	4-1	and	4-2.	Systematists	are	often
confronted	 with	 many	 characters	 within	 a	 group	 of	 species—the	 presence	 or
absence	of	different	anatomical	structures,	molecules,	patterns	of	development,
behaviors,	and	so	forth—any	of	which,	or	any	combination	of	which,	could	form
the	 basis	 for	 producing	 cladograms.	 Thus,	 systematists	 face	 uncertainty	 about
which	characters	(or	combinations	of	characters)	to	include	in	their	analyses,	and
further	uncertainty	about	how	to	weight	the	characters	they	do	include—at	least,



for	those	who	practice	“character	weighting.”	(See	discussion	in	this	endnote.11)
Once	 they	 have	 chosen	 those	 they	 regard	 as	 the	 most	 relevant	 (or
“phylogenetically	informative”)	shared	derived	characters,	systematists	feed	the
data	 about	 which	 animals	 possess	 which	 characters	 into	 an	 algorithm	 that
generates	 the	 treelike	 cladograms.	 These	 algorithms	 perform	 searches	 for	 the
tree	(or	a	set	of	 trees)—among	a	huge	number	of	possible	 trees—that	provides
the	 best	 overall	 fit	 with	 the	 data	 and	 involves	 the	 fewest	 number	 of	 separate
evolutionary	events	(i.e.,	the	fewest	instances	of	gain	or	loss	of	characters).

Yet,	as	systematists	include	more	characters	in	their	analysis,	the	potential
increases	for	generating	inconsistent	pictures	of	 the	history	of	 life.	So	too	does
the	need	 to	apply	 subjective,	post	hoc,	 or	 theory-laden	 judgments	about	which
characters	to	include,	or	about	how	to	weight	the	different	characters—at	least,
that	is,	if	the	algorithms	are	to	produce	reasonably	coherent	trees	that	conform	to
theoretical	expectations	about	the	nature	of	evolutionary	change.	An	analysis	of
a	group	of	species	based	upon	one	small	set	of	characters	may	produce	a	clear,
unambiguous	cladogram.	An	analysis	of	the	same	group	emphasizing	a	different
set	of	characters	can	render	an	equally	unambiguous	branching	tree	pattern	that
is	inconsistent	with	the	first	tree.	An	analysis	including	all	the	characters	present
in	both	data	 sets,	 however,	 can	generate	 a	 complicated	picture	of	 evolutionary
history	 in	 which	 some	 characters	 emerge	 or	 disappear	 on	 different	 branches
independently.	These	patterns	of	character	distribution	are	typically	attributed	to
convergent	 evolution	 or	 loss	 of	 characters.	 (Alternately,	 the	 algorithm	 may
identify	many	conflicting	phylogenetic	trees	that	are	equally	parsimonious.)	For
example,	imagine	that	in	addition	to	characters	A,	B,	C,	D,	and	E	in	the	figures
above,	a	systematist	also	analyzes	characters	F	and	G.	Imagine	further	that	when
characters	F	and	G	are	included	in	the	analysis,	F	occurs	in	species	1,	3,	and	5,
(but	not	on	2	and	4),	and	G	appears	in	species	2,	4,	and	5	(but	not	on	1	and	3),	as
seen	 in	Figure	 4-3.	Explaining	 this	 pattern	 requires	 invoking	multiple	 separate
origins	 of	 the	 same	 characters	 (convergent	 evolution)	 and/or	 instances	 of
character	loss.



Figure	4-3.	A	cladogram	with	five	organisms	produced	by	a	larger	dataset	of	characters,	A,	B,
C,	D,	E	as	well	as	F	and	G.	The	characters	shown	in	bold	represent	those	that	must	have	arisen
by	convergent	evolution	or	those	that	were	lost	at	some	point.	Minus	signs	in	front	of	letters

indicate	evolutionary	events	in	which	the	characters	were	lost.

Since	 cladistics	 presupposes	 universal	 common	 descent,	 and	 since
evolutionary	biologists	generally	think	the	likelihood	is	low	of	characters	arising
multiple	 times	 on	 separate	 lines	 of	 descent,	 this	 type	 of	 analysis	 strives	 to
minimize	 the	 number	 of	 such	 unexpected	 evolutionary	 events	 (especially
separate	 origins	 of	 the	 same	 characters)	 necessary	 to	 explain	 the	 observed
distribution	 of	 characters.	 This	 attempt	 to	 generate	 a	 tree,	 requiring	 the	 least
number	 of	 steps,	 is	 called	 maximizing	 parsimony.	 However,	 maximizing
parsimony	 (and	 minimizing	 the	 number	 of	 convergent	 events	 or	 loss)	 is
frequently	difficult	as	systematists	include	more	characters	in	their	analysis.

As	 noted,	 cladograms	 are	 constructed	 to	 take	 into	 account	 only	 shared
derived	 characters.	 Groups	 that	 include	 species	 that	 have	 all	 of	 the	 shared
derived	 characteristics	 that	 define	 a	 certain	 group	 (such	 as	 arthropods,	 for
example)	are	called	crown	groups.	Organisms	that	have	some,	though	not	all,	of
the	shared	derived	characteristics	defining	the	crown	group	are	said	to	belong	to
the	stem	group.	 In	Figure	4-2,	 for	example,	 if	 traits	A,	B,	C,	D,	and	E	are	 the
shared	 derived	 characteristics	 which	 define	 the	 phylum	ABCDE,	 then	 species
with	 those	characteristics	are	part	of	 that	crown	group.	However,	other	species
possessing	characters	AB,	ABC,	and	ABCD	would	be	said	to	be	members	of	the
stem	group	of	ABCDE.

Matzke	 thinks	 cladistic	 methods	 can	 establish	 evolutionary	 history,
including	 both	 the	 sequence	 in	 which	 the	 characters	 defining	 a	 crown	 group
arose,	 and	 the	 existence	of	various	 intermediates	of	 the	Cambrian	 animals.	He



claims	that	if	paleontologists	find	an	animal	that	shares	some,	but	not	all,	of	the
shared	 characters	 that	 define	 a	 crown-group,	 then	 that	 animal	 can	 provide
evidence	 for	 the	 existence	 of	 some	 intermediate—what	 he	 calls	 “a	 collateral
ancestor”—of	the	crown	group.	Matzke,	therefore,	thinks	that	by	distinguishing
stem	 and	 crown	 groups,	 evolutionary	 biologists	 can	 establish	 intermediates—
including	intermediates	between	the	Cambrian	animals.	This	conviction	explains
why	 he	 reacted	 so	 negatively	 to	 Luskin’s	 observation	 that	 Darwin’s	 Doubt
hadn’t	 engaged	 the	 debate	 about	 whether	 the	 anomalocaridids	 represent	 stem
group	or	crown	group	arthropods.

Instead,	 in	his	view,	“the	arthropods	are	 instructive”	 in	how	cladistics	can
establish	 the	 existence	 of	 intermediates	 between	 the	 Cambrian	 forms,	 since
“when	fossils	are	analyzed	cladistically,	we	typically	discover	a	bunch	of	species
that	morphological	characters	place	below	 the	crown—i.e.,	 ‘stem	groups.’”	He
thinks	making	this	distinction	helps	evolutionary	biologists,	“learn	the	basics	of
how	‘body	plans’	originated	by	using	cladistics	(or	more	sophisticated	methods)
to	 estimate	 the	 order	 and	 timing	 of	 each	 character	 change	 found	 in	 the	 crown
group.”	 He	 claims	 that	 “cladistic	 analyses	 reveal	 the	 order	 in	 which	 the
characters	 found	 in	 living	 groups	 were	 acquired.”	 Specifically,	 he	 argues	 that
because	Anomalocaris	 possesses	 some,	 though	 not	 all,	 of	 the	 features	 of	 true
arthropods,	“it	is	one	of	many	fossils	with	transitional	morphology	between	the
crown-group	 arthropod	 phylum,	 and	 the	 next	 closest	 living	 crown	 group,
Onychophora	(velvet	worms).”

Matzke’s	 claims	 notwithstanding,	 there	 are	 several	 reasons	 to	 doubt	 that
cladistic	 methods,	 and	 the	 distinction	 between	 stem	 and	 crown	 groups,	 can
establish	ancestral	precursors	or	ancestral	intermediates	to	the	Cambrian	animal
groups,	including	putative	ancestors	of	the	arthropods.	(More	on	whether	Matzke
actually	 claims	 that	 below.)	Ghost	 Lineages	 and	 Chronological	 Inversions
Matzke	Thinks	that	cladistic	analysis	of	Anomalocaris	and	other	fossils	reveals
some	 kind	 of	 “intermediate,”	 “transitional,”	 or	 “ancestral”	 arthropods,
effectively	solving	the	mystery	of	the	missing	ancestral	forms	of	these	animals.
Yet	using	cladistics	to	infer	such	ancestral	arthropods	requires	postulating	“ghost
lineages”	 that	 imply	 the	 existence	 of	 still	more	 missing	 fossils.	 The	 need	 to
invoke	 hypothetical	 ghost	 lineages	 commonly	 arises	 when	 evolutionary
biologists	attempt	to	use	cladistics	to	infer	ancestors	otherwise	unattested	by	the
fossil	record.	The	reason	for	this	is	that	the	fossil	record	often	reveals	so-called
stem	 groups	 arising	 contemporaneously	 with,	 or	 even	 after,	 crown	 groups.
Theropod	dinosaurs	provide	a	classic	example	of	this	problem.	They	first	appear



in	the	fossil	record	millions	of	years	after	the	birds	that	allegedly	evolved	from
them.12	Similarly,	many	supposed	members	of	stem	group	arthropods	appear	in
the	 Cambrian	 fossil	 record	 contemporaneously	 with,	 or	 after,	 members	 of	 the
crown	group	arthropods	that	they	supposedly	preceded.

The	 anomalocaridids	 (and	 other	 species)	 that,	 according	 to	 Matzke,
represent	Cambrian	 intermediates	 illustrate	 this	kind	of	chronological	problem.
Recall	 that	 it	 was	 my	 supposed	 misclassification	 of	 these	 animals	 to	 which
Matzke	objected	in	the	first	place.	In	response,	he	provided	a	cladogram	from	a
2012	paper	lead-authored	by	David	Legg,13	then	at	the	Natural	History	Museum
of	 London,	 showing	Anomalocaris	 as	 a	 stem	 group	 arthropod,	 which	Matzke
would	classify	as	intermediate	or	transitional	to	true	arthropods.	Yet,	arthropod
specialist	 Gregory	 Edgecombe	 reports	 that	 Radiodonta,	 the	 larger	 group	 to
which	Anomalocaris	 belongs,	 appears	 in	 the	 fossil	 record	 at	 the	 same	 time	 as
true	arthropods,	not	before.14	 Indeed,	as	seen	 in	Figure	4-4,	 reproduced	from	a
2010	 paper	 by	 Edgecombe,	 none	 of	 the	 stem	 group	 arthropods	 appear	 in	 the
fossil	record	before	 the	appearance	of	their	supposed	evolutionary	descendants,
the	 crown	 group	 (or	 “true”)	 arthropods.	As	 a	 2013	 article	 by	 Edgecombe	 and
Legg	explains,	Anomalocaris	appears	at	about	the	same	time	as	true	arthropods
—not	before—“in	both	 the	Burgess	Shale	 in	Cambrian	Stage	5	 in	Canada	 (on
the	palaeocontinent	Laurentia)	and	in	the	Chengjiang	biota	in	Cambrian	Stage	3
in	China.”15

Similarly,	 the	 2012	 paper	 by	 Legg	 and	 colleagues	 that	 Matzke	 cited
reported	 an	 analysis	 of	 the	 stem	 group	 arthropod	Nereocaris.	 Matzke	 posts	 a
cladogram	 from	 the	 paper	 showing	 this	 animal	 as	 an	 intermediate	 between
Anomalocaris	 and	 true	 arthropods	 with	 a	 caption	 purporting	 to	 show	 “the
phylogenetic	position	of	Nereocaris.”16	But	such	a	claim	implies	a	chronological
inversion,	since	Nereocaris	is	known	from	the	Tulip	Beds	locality	of	the	Burgess
Shale,	 dated	 at	 about	 505	million	 years	 ago—some	 15	million	 years	after	 the
first	true	arthropods	appeared.17

Why	are	such	inversions	a	problem?	For	evolutionary	biologists	to	produce
phylogenetic	 trees	 depicting	 evolutionary	 history	 consistent	 with	 cladistic
analysis	 in	 cases	 involving	 inversions,	 they	 must	 draw	 long	 branches
representing	lineages	for	which	they	lack	fossil	representatives.	In	the	case	of	the
arthropods,	these	ghost	lineages	must	stretch	well	back	in	time	to	connect	to	the
hypothetical	 ancestor	 of	 all	 the	 stem	 and	 crown	 group	 arthropods.	 Figure	 4-4
from	Edgecombe	(2010)	depicts	this	problem.	In	that	figure,	the	thick	black	lines



represent	 time	 periods	 from	 which	 fossils	 of	 various	 (both	 stem	 and	 crown
group)	arthropods	are	known,	as	well	as	other	groups	that	are	supposedly	close
relatives	of	arthropods.	The	thin	black	lines	represent	animals	inferred	based	on
cladistic	analysis—animals	that	are	not	found	in	the	fossil	record.	Note	that	all	of
the	 putative	 ancestors	 of	 arthropods	 that	 might	 link	 them	 to	 other	 groups	 are
represented	 by	 thin	 black	 lines.	 Indeed,	 none	 of	 the	 supposed	 ancestral	 stem
arthropods,	 or	 their	 evolutionary	 histories,	 or	 related	 non-arthropod	 ancestral
groups	from	which	arthropods	supposedly	evolved,	are	documented	in	the	fossil
record.

Figure	4-4.	The	fossil	record	of	stem	group	and	crown	arthropods,	and	other	related	animals,
plotted	against	the	Cambrian	time	scale.	Thick	black	lines	represent	known	fossil	record.	Thin
black	lines	represent	presumed	evolutionary	history	for	which	there	are	no	known	fossils.

Reprinted	with	permission	of	Elsevier	from	Gregory	D.	Edgecombe,	“Arthropod	phylogeny:
An	overview	from	the	perspectives	of	morphology,	molecular	data	and	the	fossil	record,”
Arthropod	Structure	&	Development,	39	(2010):	74-87,	Figure	1.	©	Elsevier,	2010.

For	 example	 lobopods	 (represented	 in	 Figure	 4-4	 by	Orstenotubulus,	 and
possibly	 Aysheaia)	 are	 thought	 to	 be	 closely	 related	 to	 the	 ancestors	 of
arthropods,	 if	not	directly	ancestral	 to	arthropods,	but	as	we	see	 in	Figure	4-4,
they	 don’t	 appear	 until	 millions	 of	 years	 after	 the	 first	 true	 arthropods.	 Yet
Matzke	 claims	 that	 “the	 arthropod	 and	 velvet-worm	 phyla	 [Onychophora]



evolved	 from	 lobopods,	 and	 lobopods	 contain	 a	 whole	 series	 of	 transitional
forms	 showing	 the	 basics	 of	 how	 this	 happened.”18	 Do	 we	 see	 this	 “whole
series”	 in	 the	 fossil	 record?	 Richard	 Fortey	 comments	 in	 Science	 that
“Onychophora	(velvet	worms)	were	probably	 the	most	closely	related	group	 to
the	arthropods	as	a	whole;	this	group	and	the	arthropods	must	have	diverged...	in
the	 Precambrian.”	 Rather	 than	 finding	 a	 “whole	 series	 of	 transitional	 forms,”
however,	Fortey	calls	this	“earlier”	evolution	of	arthropods	“Precambrian	hidden
history,”	 acknowledging	 that	 “fossils	 of	 these	 alleged	 ancestral	 arthropods	 are
lacking.”19	To	put	some	numbers	on	the	problem,	a	2011	paper	in	Science	used
molecular	 clocks	 to	 date	 the	 split	 of	 arthropods	 and	Onychophora	 to	 over	 600
million	years	ago,20	but	neither	group	appears	 in	 the	 fossil	 record	until	 around
521	 million	 years	 ago	 or	 later.	 That’s	 at	 least	 80	 million	 years	 of	 “hidden
history”	 of	 arthropods,	 with	 a	 group	 (the	 lobopods)	 representing	 supposed
arthropod	“collateral	ancestors”	appearing	after	arthropods.

The	case	of	Schinderhannes	bartelsi,	an	anomalocaridid	known	only	from
rocks	 of	 the	 lower	 Devonian,	 provides	 another	 striking	 example	 of	 such	 an
inversion.	Indeed,	when	touting	the	findings	of	cladistic	analysis,	Matzke	might
have	 easily	 cited	 a	 2009	 paper	 in	 Science	 reporting	 the	 discovery	 of
Schinderhannes,	which	 called	Schinderhannes	 a	 “stem	 lineage”	 arthropod,	 and
included	cladistic	analysis	making	it	appear	intermediate	(by	Matzke’s	standard)
between	 Anomalocaris	 and	 true	 arthropods.21	 Or,	 he	 might	 have	 cited	 a
cladogram	from	a	2011	paper	in	Nature	showing	Schinderhannes	as	one	of	the
closest	relatives	(what	Matzke	might	call	a	“collateral	ancestor”)	to	crown-group
arthropods.22	But	had	he	done	 so,	 it	would	have	again	highlighted	 the	need	 to
formulate	 ghost	 lineages	 to	 generate	 a	 coherent	 phylogenetic	 tree.	 Indeed,
Schinderhannes	 appeared	over	100	million	years	after	 the	 first	 true	 arthropods
are	 found.	 This	 chronological	 inversion	 requires	 the	 postulation	 of	 a	 ghost
lineage	 of	 over	 100	 million	 years	 to	 place	 Schinderhannes	 in	 a	 correct
phylogenetic	relationship	to	other	arthropods.

So	 does	 cladistic	 analysis—showing	 that	 Anomalocaris	 (and	 some	 of	 its
close	 relatives)	 are	 lacking	 some	 characters	 of	 crown	 group	 arthropods—
establish	 that	 Anomalocaris	 represents	 an	 ancestral	 intermediate	 between
onychophorans	 and	 crown	 group	 arthropods?	Matzke	 can	make	 this	 argument
only	 by	 assuming	 that	 these	 stem	 group	 arthropods	 (or	 their	 relatives)	 existed
before	 crown	group	 arthropods	 first	 appeared.	But	 since	 the	 fossil	 record	does
not	document	the	existence	of	Anomalocaris	or	its	relatives	in	the	earlier	fossil



record,	 those	 using	 cladistics	 to	 infer	 the	 evolutionary	 history	 of	 crown	 group
arthropods	 must	 also	 posit	 ghost	 lineages	 of	 earlier	 fossil	 Anomalocaris-like
ancestors	 reaching	 back	 into	 the	 record	 long	 before	 crown	 group	 arthropods
appeared.	Did	such	a	sequence	really	exist?	Who	knows?	But	it	hardly	solves	the
problem	of	missing	fossil	ancestors	of	the	Cambrian	animals	to	use	cladistics	to
posit	 a	 phylogenetic	 hypothesis	 that	 requires,	 as	 a	 condition	of	 its	 plausibility,
the	postulation	of	ghost	lineages	representing	still	more	missing	fossils.



Wrong	or	Irrelevant

There	 is	 another	 problem	 with	 Matzke’s	 use	 of	 cladistics.	 Many	 cladists
themselves	 do	 not	 think	 that	 cladograms	 necessarily	 indicate	 anything	 about
evolutionary	history.	Instead,	they	regard	them	as	tools	for	classifying	different
taxa.	Matzke	 himself	 acknowledges	 at	 least	 one	 important	 limitation	 on	 what
cladograms	 can	 reveal	 about	 evolutionary	 history	 by	 conceding	 that
“phylogenetic	methods	as	they	exist	now	can	only	rigorously	detect	sister-group
relationships,	not	direct	ancestry.”	This	weaker	claim	about	what	cladistics	can
tell	 us	 is	 much	 easier	 to	 defend	 given	 the	 paucity	 ancestral	 forms	 in	 the
Precambrian	 fossil	 record.	But	 if	 that	 is	all	 that	Matzke	means	 to	 claim	 about
what	cladistics	can	establish,	then	the	significance	of	his	argument	evaporates.23

Oddly,	 in	 his	 discussion	 of	 the	 use	 of	 cladistics	 in	 phylogenetic
reconstruction,	 Matzke	 never	 defines	 exactly	 what	 he	 means	 by	 an
“intermediate.”	Does	 he	mean	 an	 intermediate	 only	 in	 the	 sense	 of	 an	 animal
possessing	some	but	not	all	of	 the	features	of	 the	crown	group?	An	anatomical
intermediate?	 Or	 does	 he	 mean	 a	 true	 ancestral	 intermediate	 of	 the	 kind	 that
Darwin’s	Doubt	argues	is	missing?	Matzke	does	not	specify,	though	presumably
he	 would	 insist	 that	 he	 does	 not	 necessarily	 mean	 to	 imply	 that	 the
anomalocaridids	 were	 the	 direct	 ancestral	 precursors	 to	 the	 trilobites	 or	 other
crown	 group	 arthropods.	 Thus,	 he	 uses	 the	 ambiguous	 word	 “collateral”	 as	 a
modifier	 to	 the	 word	 ancestor	 when	 he	 states:	 “I	 claimed	 that	 phylogenetic
methods	 can	 establish...	 collateral	 ancestors	 of	 various	 prominent	 living
phyla.”24

It’s	not	entirely	clear	what	Matzke	means	by	“collateral	ancestor,”	because
he	never	defines	 the	 term.	 Indeed	 a	 search	of	PubMed	 for	 the	 term	“collateral
ancestor”	reveals	virtually	nothing	in	the	technical	literature:	only	three	hits	were
returned	for	“collateral	ancestor”	or	“collateral	ancestors,”	and	in	none	was	the
term	used	in	the	way	that	Matzke	did.	The	term	does,	however,	have	meaning	in
a	 legal	context.	As	 the	online	Encyclopedia	of	Genealogy	 explains,	“Collateral
ancestor	 is	 a	 legal	 term	 referring	 to	 a	 person	 [who	 is]	 not	 in	 the	direct	 line	of
ascent,	but	is	of	an	ancestral	family.	This	is	generally	taken	to	mean	a	brother	or
sister	 of	 an	 ancestor	 (hence	 a	 ‘collateral	 ancestor’	 is	 never	 an	 ancestor	 of	 the
subject).”25	 In	 other	 words,	 a	 collateral	 ancestor	 is	 not	 a	 direct,	 actual,	 or
common	ancestor,	and	thus	does	not	solve	the	problem	of	the	missing	fossils	of



the	 common	 (or	 direct)	 ancestors	 of	 the	 arthropods	 or	 other	 major	 Cambrian
groups.

Matzke	might	 reply	 that	what	 I’ve	said	misunderstands	 the	subtlety	of	his
position.	He	might	say	 that	he	 is	not	claiming	 that	 the	anomalocaridids	are	 the
ancestors,	or	at	least	the	direct	ancestors,	of	arthropods,	or	that	members	of	stem
groups	are	necessarily	the	direct	ancestors	of	specific	members	of	crown	groups.
Instead,	he	might	say	that	he	only	means	to	affirm	that	they	are	intermediates	in
the	 sense	of	possessing	 some	but	not	 all	of	 the	characters	of	 the	crown	group,
and	 that	 they	 are	collateral	 ancestors,	meaning	 that	 they	 reside	 somewhere	 on
the	evolutionary	tree	below	the	crown	group	and	thus	are	in	some	way	related	to
the	direct	ancestors	of	the	crown	groups.

But,	again,	if	that	is	all	that	Matzke	means,	then	surely	his	use	of	cladistics
does	 not	 solve	 the	 problem	 highlighted	 in	 the	 first	 third	 of	Darwin’s	 Doubt.
Recall	that	my	first	seven	chapters	argued	that	neither	fossil	nor	genetic	evidence
establishes	 the	 existence	 of	 ancestral	 precursors	 for	 most	 of	 the	 Cambrian
animals.	 If	 Matzke’s	 intermediates	 are	 not	 direct	 ancestral	 precursors	 of	 the
Cambrian	 animals,	 then	 they	 do	 not	 provide	 the	 missing	 intermediates
highlighted	by	Darwin’s	Doubt.	 If,	 on	 the	other	hand,	Matzke	 is	 claiming	 that
cladistics	 resolves	 the	 mystery	 of	 missing	 ancestral	 fossils,	 then	 he	 is	 simply
wrong,	because	 the	 temporal	order	of	 the	appearance	of	 character	 states	 in	 the
Cambrian	 requires	 the	 postulation	 of	 ghost	 lineages	 representing	 still	 other
missing	ancestral	fossils.	Since	Matzke	never	clearly	defines	what	he	means	by
an	intermediate,	it	is	not	possible	to	establish	upon	which	horn	of	this	dilemma
his	 position	 ultimately	 founders.	 Either	 way,	 cladistics-based	 phylogenetic
hypotheses	do	not	solve	the	problem	of	missing	ancestral	fossils.

In	any	case,	there	are	still	further	difficulties	with	his	position.



Begging	the	Question

In	 2012,	 molecular	 biologist	 Michael	 Syvanen	 observed	 in	Annual	 Review	 of
Genetics	 that	 “one	 needs	 to	 be	 continually	 reminded	 that	 submitting	 multiple
sequences	 (DNA,	 protein,	 or	 other	 character	 states)	 to	 phylogenetic	 analysis
produces	trees	because	that	is	the	nature	of	the	algorithms	used.”26	The	same	can
be	said	about	analyses	of	shared	derived	characters	and	cladograms	constructed
on	 the	 basis	 of	 cladistic	 analysis	 (and	 other	 forms	 of	 character-based
phylogenetic	analysis).	For	those	who	regard	cladograms	as	depicting	real	events
in	evolutionary	history,	the	algorithms	used	during	phylogenetic	reconstructions
and	cladistic	analysis	presuppose,	rather	than	demonstrate,	the	common	ancestry
of	 the	 groups	 they	 analyze.	 Indeed,	 the	 assumption	 of	 common	 ancestry	 is
inherent	in	the	method	of	cladogram	construction—at	least	for	those	who	regard
such	 trees	 as	 representing	 evolutionary	 history,	 rather	 than	mere	 classificatory
devices.	As	University	of	Wisconsin	philosopher	of	biology,	Elliott	Sober	states,
when	 evolutionary	 biologists	 construct	 cladograms,	 “the	 typical	 question	 is
which	tree	is	the	best	one,	not	whether	there	is	a	tree	in	the	first	place.”27

Furthermore,	if	one	interprets	the	results	of	cladistic	analysis	as	an	indicator
of	evolutionary	history,	then	the	number	of	shared	derived	characters	represents
a	measure	of	the	historical	relatedness	of	two	or	more	groups.	Viewed	this	way,
cladistic	 analysis	 assumes	 that	 more	 shared	 derived	 characters,	 indicate—all
other	things	being	equal—a	closer	evolutionary	relationship	and	a	more	shallow
divergence	 from	 a	 common	 ancestor.	 Conversely,	 it	 also	 assumes	 that	 fewer
shared	derived	characters	indicate	a	more	distant	evolutionary	relationship	and	a
deeper	 divergence	 from	 a	 common	 ancestor.	 Thus,	 interpreting	 the	 results	 of
cladistic	 analysis	 historically	 entails	 the	 assumption	 that	 each	 of	 the	 groups
analyzed	 evolved	 from	 a	 common	 ancestor.	 It	 presupposes,	 rather	 than
demonstrates,	the	existence	of	such	ancestors.

One	 sees	 this	 assumption	 of	 common	 descent	 in	 nearly	 every	 phase	 of
cladistics	 and	 other	 similar	 forms	 of	 character-based	 phylogenetic	 analysis.
When	 systematists	 choose	 which	 characters	 to	 include	 and	 which	 to	 exclude,
they	 make	 judgments	 about	 which	 characters	 are	 most	 “phylogenetically
informative.”28	 In	 practice,	 this	means	 selecting	 those	 characters	 that	 are	most
likely	 to	generate	 congruent	 treelike	patterns	 requiring	 the	 fewest	 evolutionary
events.	 Judgments	 about	 how	 to	 weight	 different	 characters	 or	 about	 which



species	to	place	at	the	base	of	a	given	phylogenetic	tree	(how	to	“root”	the	tree)
are	made	with	 similar	 considerations	 in	mind,	 and	are	always	 informed	by	 the
background	assumption	of	common	ancestry.

In	Chapters	5	and	6	of	Darwin’s	Doubt	I	made	the	same	point	about	the	use
of	 comparative	 sequence	 analysis	 to	 generate	 phylogenetic	 trees.	 By
presupposing	 that	 degrees	of	 difference	 indicate	 time	 elapsed	 since	divergence
from	 a	 common	 ancestor,	 those	 methods	 also	 presuppose,	 rather	 than
demonstrate,	a	common	ancestor.	Those	who	cite	either	comparative	sequence	or
character-based	 phylogenetic	 analyses	 to	 establish	 the	 existence	 of	 such
ancestral	 forms,	elide	a	 simple	point	of	 logic.	No	method	 that	presupposes	 the
truth	 of	 a	 proposition	 can	 be	 used	 to	 prove	 or	 establish	 the	 truth	 of	 that	 same
proposition	 without	 begging	 the	 question.	 By	 asserting	 that	 phylogenetic
reconstructions	based	on	cladistic	analysis	“can	establish,	and	have	established,
the	existence	of	Cambrian	intermediate	forms”	on	the	animal	tree	of	life,	Matzke
relies	on	precisely	such	a	question-begging	method.

Index	 of	 Inconsistency	 There	 is	 another	 reason	 not	 to	 regard	 cladograms	 as
representations	 of	 evolutionary	 history	 as	 opposed	 to	 classificatory	 devices.
Characters	 that	 appear	 homologous	 do	 not	 always	 reflect	 common	 ancestry.
Even	evolutionary	biologists	who	assume	universal	common	descent	 recognize
this.	 As	 I	 noted	 in	 Chapter	 6	 of	Darwin’s	 Doubt,	 the	 assumption	 that	 shared
characteristics	result	from	common	ancestry	commonly	breaks	down	in	the	case
of	 those	characteristics	 thought	 to	have	arisen	via	“convergent”	evolution.	The
endnotes	in	my	book	cite	textbooks	on	phylogenetic	methods	that	acknowledge
the	assumption	of	common	ancestry,	as	well	as	the	difficulty	that	assumption	can
pose	 for	 reconstructing	 phylogenetic	 trees	 using	 cladistic	 analysis.	One	 source
states:

Cladistics	 can	 run	 into	 difficulties	 in	 its	 application	 because	 not	 all
character	states	are	necessarily	homologous.	Certain	resemblances	are
convergent—that	 is,	 the	 result	 of	 independent	 evolution.	We	 cannot
always	detect	these	convergences	immediately,	and	their	presence	may
contradict	 other	 similarities,	 ‘true	 homologies’	 yet	 to	 be	 recognized.
Thus,	we	are	obliged	to	assume	at	first	that,	for	each	character,	similar
states	are	homologous,	despite	knowing	that	there	may	be	convergence
among	them.29



The	 problem	 of	 convergent	 evolution	 is	 rampant	 in	 cladistic	 studies	 of
Cambrian	arthropods.	To	see	why,	consider	how	often	it	is	necessary	to	invoke
convergent	evolution	(or	 loss)	 to	explain	 the	distribution	of	characters	 in	many
cladograms.	 Evolutionary	 biologists	 have	 quantitative	ways	 of	measuring	 this.
One	method	 involves	 calculating	 the	 consistency	 index	 (CI).	 It	 is	 a	 statistical
measure	of	how	often	the	assumption	of	common	ancestry	succeeds	(or	fails)	in
explaining	the	distribution	of	shared	biological	characters.	It	is	calculated	simply
by	 taking	 the	minimum	number	of	 evolutionary	 events	 required	by	 the	overall
dataset	(which	is	equivalent	to	the	total	number	of	characters	being	studied)	and
dividing	by	 the	number	of	evolutionary	events	 implied	by	a	given	tree.	A	high
CI	 (closer	 to	 1)	 indicates	 the	 characters	 are	 naturally	 distributed	 in	 a	 treelike
pattern	 without	 having	 to	 invoke	 additional	 evolutionary	 events.	 A	 lower	 CI
(closer	 to	 0)	means	 that	 it	 is	 difficult	 to	 explain	 the	 distribution	 of	 characters
without	invoking	many	instances	of	convergent	evolution	(or	loss).

In	 his	 review	 of	 my	 book,	 Matzke	 insisted	 on	 assessing	 the	 “statistical
support”	 for	 an	 evolutionary	 tree	 as	 a	 prerequisite	 to	 challenging	 its	 veracity.
Let’s	 therefore	 consider	 the	 consistency	 indices	 of	 the	 two	 cladograms	 that	 he
cites,	 each	 of	 which,	 according	 to	Matzke,	 establishes	 definitive	 evolutionary
relationships	 among	 Cambrian	 arthropods.	 One	 cladogram	 from	 Legg	 and	 his
colleagues	 (2012)	has	 a	CI	of	 0.565,30	meaning	 that	 about	 43.5	percent	 of	 the
time,	a	given	character	was	not	distributed	in	a	treelike	pattern.	To	put	it	another
way,	43.5	percent	or	so	of	the	time,	the	assumption	of	common	ancestry	failed	to
explain	the	distribution	of	a	character.	Even	worse,	the	other	cladogram	Matzke
cited	has	a	CI	is	0.384,	which	the	original	authors	admit	was	“rather	low.”31	This
is	 striking:	 roughly	 61.6	 percent	 of	 the	 time,	 the	 shared	 characters	 in	 these
groups	did	not	 result	from	descent	with	modification	from	a	common	ancestor.
That	 is,	 in	 61.6	 percent	 of	 the	 cases,	 the	 assumption	 of	 homology	 failed	 to
explain	the	distribution	of	characters.

If	an	assumption	fails	more	often	than	it	holds	true,	is	it	justified?	Whatever
the	answer,	it’s	clear	that	the	characters	of	the	Cambrian	arthropods	often	fail	to
fit	 the	 treelike	 pattern	 required	 by	 universal	 common	 descent.	 This	 further
undermines	 Matzke’s	 claim	 that	 cladistics	 establishes	 the	 existence	 of	 the
ancestors	implied	by	trees	generated	from	this	method.



Conflicting	Trees

There	is	another	problem	with	treating	cladograms	as	depictions	of	evolutionary
history.	 The	 same	 set	 of	 characters	 will	 often	 generate	 many	 equally
parsimonious	 cladograms.	 Depending	 upon	 the	 choices	 that	 one	 makes	 about
how	 to	 do	 a	 character-based	 phylogenetic	 analysis—which	 characters	 to
emphasize	as	homologous,	how	strongly	 to	weight	characters,	which	computer
programs	 to	 use	 in	 the	 analysis,	 whether	 to	 take	 into	 account	 paleontological
data	 about	 specific	 taxa,	 how	 to	 “root”32	 trees,	 and	 so	 on—one	 can	 generate
many	 different,	 conflicting	 trees	 from	 the	 same	 dataset.	 Officially	 a	 “pure
cladist”	will	not	weight	characters	in	his	analysis	(see	endnote	11).	Nevertheless,
in	 practice,	 many	 evolutionary	 biologists	 doing	 character-based	 phylogenetic
analysis,	including	many	who	consider	themselves	cladists,	do	weight	characters
differently—causing	 phylogenetic	 algorithms	 to	 generate	 different,	 and
sometimes	conflicting	trees	in	response	to	different	choices	about	how	to	weight
characters.

For	 example,	 some	 evolutionary	 biologists	 think	 that	 both	 lobopods	 and
radiodonts	 (the	 order	 that	 includes	 anomalocaridids)	 are	 closely	 related	 to
arthropods.	 Lobopods	 can	 have	 arthropod-like	 legs,	 but	 lack	 arthropod-like
heads	 and	 eyes.	 Radiodonts	 lack	 legs,	 but	 can	 have	 arthropod-like	 heads	 and
eyes.	Depending	upon	which	characters	are	weighted	more	heavily,	phylogenetic
analysis	will	generate	starkly	different	and	 incompatible	 trees,	 showing,	 in	one
case,	 lobopods	 arising	 first	 and	 radiodonts	 later,	 and	 in	 another	 case,	 just	 the
reverse.33	 Decisions	 about	 other	 factors—how	 to	 root	 trees,	 whether	 to	 take
paleontological	 data	 into	 account,	 and	 so	 on—can	 also	 result	 in	 multiple,
conflicting	trees.

Evolutionary	biologists	who	interpret	 these	differing	trees	as	depictions	of
evolutionary	 history	 immediately	 face	 a	 difficult	 problem.	 Which	 of	 the
conflicting	 treelike	 diagrams	 reflects	 the	 true	 evolutionary	 history	 of	 a	 given
group?	 If	 the	 same	 raw	data	 generate	many	 conflicting	 trees,	 how	 can	we	 say
that	cladistic	data	are	sending	a	clear	historical	signal?

Matzke	 ignores	 this	problem	by	affirming	a	 single	unequivocal	history	of
the	arthropods.	He	confidently	asserts	that	“the	arthropod	and	velvet-worm	phyla
evolved	 from	 lobopods	 and	 lobopods	 contain	 a	 whole	 series	 of	 transitional
forms”	in	which	Anomalocaris	has	“transitional	morphology	between	the	crown-



group	arthropod	phylum	and	the	next	closest	living	crown	group,	Onychophora
(velvet	 worms).”34	 Nevertheless,	 the	 history	 of	 the	 arthropods	 that	 Matzke
affirms	represents	just	one	of	many	possible	histories	allowed	by	character-based
phylogenetic	 analysis.	 In	 affirming	 a	 particular	 historical	 progression	 as	 the
correct	history,	Matzke	represents	phylogenetic	analysis—and	indeed,	cladistics,
narrowly	construed—as	far	more	capable	of	establishing	a	definitive	picture	of
the	history	of	animals	than	the	relevant	scientific	literature	indicates.35	Thus,	for
example,	 Douglas	 Erwin	 and	 James	 Valentine’s	 2013	 book	 The	 Cambrian
Explosion	 calls	 arthropod	 origins	 “far	 from	 settled”	 and	 even	 “problematic.”36
Or	 as	Edgecombe	writes,	 “Arthropod	 phylogeny	 is	 sometimes	 presented	 as	 an
almost	 hopeless	 puzzle	 wherein	 all	 possible	 competing	 hypotheses	 have
support.”37	Even	Legg	and	his	colleagues,	whose	articles	Matzke	cites	in	support
of	 his	 critique	 of	 Darwin’s	 Doubt,	 note:	 “The	 origin	 of	 arthropods	 is	 a
contentious	 issue…	 [T]here	 is	 little	 consensus	 regarding	 the	 details	 of	 their
origins.”38

Conflicting	Histories	Furthermore,	Even	Furthermore,	even	in	an	idealized	case
where	cladistics	generates	one	cladogram	that	is	clearly	the	most	parsimonious,
that	 tree	 itself	 necessarily	 corresponds	 to	many	 separate	 possible	 evolutionary
histories.	 Oddly,	 one	 scholar	 Matzke	 cites	 in	 his	 critique	 of	Darwin’s	 Doubt
makes	 exactly	 this	 point.	 To	 support	 his	 claim	 that	 cladistic	 analysis	 enables
evolutionary	biologists	 to	establish	the	“evolutionary	history”	of	animal	groups
and	 the	 existence	 of	 “transitional	 forms,”	Matzke	 cites	 as	 authoritative	 a	 2008
paper	 by	 historian	 of	 paleontology	 Keynyn	 Brysse.	 In	 Figure	 3	 of	 her	 article
(reproduced	here	as	Figure	4-5),	Brysse	shows	graphically	why	cladistic	analysis
does	not	establish	definitive	evolutionary	history.	That	figure	demonstrates	how
one	 simple	 cladogram	 representing	 just	 three	 character	 states	 is	 equally
consistent	with	six	different	evolutionary	histories.	 In	 the	caption	 to	 the	figure,
she	 explains	 that	 “the	 cladogram	 is	 not	 an	 expression	 of	 ancestor-descendant
relationships;	it	is	not	a	phylogenetic	tree.”39	In	the	article,	she	further	explains
the	limitation	of	cladistics:

Cladograms	 depict	 sister	 groups—taxa	 that	 are	 thought	 to	 be	 each
other’s	closest	relative—but	do	not	show	ancestors	and	descendants.	It
is	 possible	 to	 use	 a	 cladogram	 as	 the	 basis	 for	 constructing	 an
evolutionary	 tree,	but	any	given	cladogram	 is	usually	consistent	with



multiple	phylogenetic	trees.	This	means	that	according	to	cladistics	at
least,	the	correct	ancestral–descendant	relationships	among	fossils	are
always	underdetermined	by	the	available	evidence.	In	other	words,	the
very	goal	of	evolutionary	systematics—the	determination	of	ancestor–
descendant	 relationships—is	 on	 the	 cladistic	 method	 not	 just
unattained	but	unattainable.40

Figure	4-5.	Brysse’s	Figure	3,	showing	that	for	every	cladogram,	there	are	many	possible
corresponding	evolutionary	histories.	As	Brysse	explains:	“The	cladogram	at	the	top	(a)	shows
that	among	three	related	taxa,	A,	B,	and	C,	B	and	C	are	more	closely	related	to	each	other	than
either	is	to	A.	There	is	no	evidence,	however,	to	distinguish	the	possible	ancestor-descendant
relationships	among	the	three	taxa.	For	example,	A	might	have	evolved	into	B,	and	then	into	C
(b);	A	might	have	evolved	into	C	and	then	into	B	(c);	B	and	C	might	both	be	descendants	of	A
(d);	A	and	B	might	be	descendants	of	a	common	ancestor,	with	B	evolving	into	C	(e);	A	and	C
might	be	descendants	of	a	common	ancestor,	with	C	evolving	into	B;	or	finally,	B	and	C	might
have	evolved	from	a	common	ancestor	which	itself	shares	a	common	ancestor	with	A.	As
these	examples	illustrate,	the	cladogram	is	not	an	expression	of	ancestor-descendant

relationships;	it	is	not	a	phylogenetic	tree.	The	fact	that	at	least	six	trees	can	be	drawn	from	a
single	cladogram	is	evidence	that	the	correct	tree	is	underdetermined	by	the	cladistic	data.	As

cladists	argue,	then,	there	is	only	enough	reliable	information	available	to	construct
cladograms,	not	trees.”	Reprinted	with	permission	of	Elsevier	from	Keynyn	Brysse,	“From
weird	wonders	to	stem	lineages:	the	second	reclassification	of	the	Burgess	Shale	fauna,”
Studies	in	History	and	Philosophy	of	Science	Part	C:	Studies	in	History	and	Philosophy	of
Biological	and	Biomedical	Sciences,	39	(2008):	298–313,	Figure	3.	©	Elsevier,	2008.

Of	course,	Matzke	does	acknowledge,	in	some	places	at	least,	that	cladistics
can	 only	 establish	 sister	 groups	 and	 not	 direct	 ancestors.	 But	 throughout	 his
review,	 he	 also	 claims	 that	 cladistics	 can	 establish	 the	 sequence	 in	 which



characters	 arose,	 the	branching	order	 of	 different	 animal	 groups	on	 the	 tree	 of
life,	and	the	existence	of	“transitional	forms”	leading	to	the	Cambrian	animals—
in	short,	many	key	aspects	of	“evolutionary	history.”	Yet,	a	critical	source	that
he	cites	shows	that	establishing	definitive	historical	claims	about	specific	animal
groups	using	cladistics	is,	to	say	the	least,	problematic.

Cladistics	Cannot	Determine	Causes	Brysse’s	Paper	 is	 instructive	 in	 another
respect.	She	argues	that	cladistics	cannot	establish	anything	about	the	processes
that	might	have	produced	 the	characters	represented,	and	 the	patterns	depicted,
in	 cladograms.	 After	 recounting	 the	 history	 of	 classification	 of	 Cambrian
organisms,	 she	 argues	 that	 cladistics	 does	 nothing	 to	 solve	 the	mystery	 of	 the
Cambrian	 explosion.	 Brysse	 explains	 that	 cladistics	 allowed	 evolutionary
scientists	“to	construct	clearly	stated	hypotheses	about	 the	 relationships	among
the	organisms	under	examination”	but	not	“to	investigate	the	tempo	and	mode	of
evolution.”	Instead,	cladistic	analysis	necessarily	“ignores”41	questions	about	the
causal	 processes	 that	 generate	 evolutionary	 novelty.42	 To	 emphasize	 her	 point
Brysse	 cites	 another	 authority,	 Henry	 Gee,	 who	 puts	 the	 point	 succinctly:
“Cladistics	is	concerned	with	the	pattern	produced	by	the	evolutionary	process;
it	 is	not	concerned	with	the	process	that	created	the	pattern,	or	the	swiftness	or
slowness	with	which	that	process	acted.”43

Cladistics	describes	patterns	of	relationships	among	organisms;	it	provides
tools	for	classifying	organisms.	It	might	also	suggest	historical	reconstructions	of
evolutionary	 history	 if	 its	 question-begging	 assumptions	 in	 that	 context	 are
granted.	 But	 it	 cannot	 determine	 what	 caused	 the	 patterns	 of	 relationship
depicted	 by	 cladograms	 or	 what	 caused	 the	 origin	 of	 the	 complex	 animal
features	 that	 it	analyzes.	For	 this	 reason,	cladistics	cannot	be	used	 to	 rebut	 the
central	 argument	 of	my	 book,	which	 addresses	 precisely	 the	 question	 of	what
caused	the	Cambrian	animals	to	arise.

And	 that	 is	why	Matzke’s	 review	 of	Darwin’s	Doubt	 fails	 to	 address	 the
central	 argument	 of	 my	 book.	 Cladistics	 does	 not,	 and	 cannot,	 offer	 any
explanation	of	what	 caused	 the	Cambrian	animals	 to	 come	 into	 existence.	Nor
can	it	account	for	the	origin	of	the	genetic	and	epigenetic	information	necessary
to	produce	them.
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6.

How	“Sudden”	Was	the
Cambrian	Explosion?

Casey	Luskin

On	June	19,	the	day	after	DARWIN’S	DOUBT	was	first	available	for	purchase,	Nick
Matzke	published	a	9400-word	“review”	of	the	book	in	which	it	appears	that	he
tried	to	anticipate	many	of	Stephen	Meyer’s	arguments.	Unfortunately,	he	often
either	guessed	wrong	as	to	what	Meyer	would	say	or—assuming	he	actually	read
the	 book	 as	 he	 claims—misread	 many	 of	 Meyer’s	 specific	 claims.	 Matzke
repeatedly	misquoted	Meyer,	at	one	point	claiming	he	referred	to	the	Cambrian
explosion	 as	 “instantaneous,”	when	Meyer	 nowhere	makes	 that	 claim.	 Indeed,
Matzke	faulted	Meyer	for	not	recognizing	that	the	Cambrian	explosion	“was	not
really	‘instantaneous’	nor	particularly	‘sudden.’”	Oddly,	he	also	criticized	Meyer
for	 not	 recognizing	 that	 the	 Cambrian	 explosion	 “took	 at	 least	 30	 million
years”—despite	expert	opinion	showing	it	was	far	shorter.1

After	 Matzke	 published	 his	 review,	 The	 New	 Yorker	 reviewed	 Meyer’s
book.	Gareth	Cook,	 the	 science	writer	who	wrote	 the	 piece,	 relied	 heavily	 on
Matzke’s	 critical	 evaluation,	 even	 though	Matzke	 was	 at	 the	 time	 a	 graduate
student	 and	 not	 an	 established	 Cambrian	 expert.	 Cook	 uncritically	 recycled
Matzke’s	 claim	 that	 the	 Cambrian	 explosion	 took	 “many	 tens	 of	 millions	 of
years,”	even	saying	 that	 the	main	problem	with	Darwin’s	Doubt	 is	 that	Meyer
failed	to	recognize	this	alleged	fact.2

So,	was	Matzke	right	about	the	length	of	the	Cambrian	explosion?	In	fact,
Matzke’s	 preemptive—or	 hastily	 written—review	 not	 only	 misrepresented
Meyer’s	view;	 it	also	misrepresented	 the	 length	and	character	of	 the	Cambrian
explosion,	 as	 numerous	 authoritative	 peer-reviewed	 scientific	 sources	 on	 the
subject	clearly	show.

Before	 going	 on,	 let’s	 briefly	 look	 first	 at	what	Meyer	 says.	 First,	Meyer
does	 not	 equate	 the	 Cambrian	 explosion	 with	 the	 entire	 radiation—as	 most



Cambrian	experts	also	do	not.	By	“radiation”	here	I	mean	the	period	of	time	in
which	 all	 the	 new	 phyla,	 classes,	 orders	 that	 first	 arose	 during	 the	 Cambrian
apparently	 did	 so.	 Instead,	 he	 equates	 the	 Cambrian	 explosion	 with	 the	 most
explosive	 period	 of	 the	 Cambrian	 radiation	 (as	most	 Cambrian	 experts	 do)	 in
which	the	vast	majority	of	the	higher	taxa	arose.	He	asserts	specifically	that	the
redating	of	critical	Cambrian	strata	in	1993	established	that	the	first	appearance
of	the	majority	of	the	Cambrian	phyla	and	classes	took	place	within	a	10	million
year	period—a	period	Meyer	does	equate	with	“the	explosion	of	novel	Cambrian
animal	 forms.”	 (pp.	 71–72)	As	he	describes	 it,	 “these	 studies	 [i.e.,	 radiometric
analyses	of	zircon	crystals	in	Siberian	rocks]	also	suggested	that	the	explosion	of
novel	Cambrian	animal	forms”	took	about	10	million	years.	(p.	71)	In	affirming
this,	 however,	Meyer	 offers	 a	 nice	 discussion	 of	 how	 different	 scientists	may
judge	 the	duration	of	 the	Cambrian	explosion	differently,	depending	upon	how
they	choose	 to	define	 it	and	how	many	separate	events	 they	decide	 to	 include.
(pp.	71–73)	Thus,	Meyer	notes	that	if	paleontologists	decide	to	include	as	part	of
the	 Cambrian	 explosion	 (a)	 the	 origin	 of	 the	 Ediacaran	 organisms	 in	 the	 late
Precambrian,	and	(b)	the	small	shelly	fossils	at	the	base	of	the	Cambrian,	and	(c)
the	 main	 pulse	 of	 morphological	 innovation	 in	 the	 early	 Cambrian,	 and	 (d)
subsequent	diversification	events	right	up	until	the	end	of	the	Cambrian	period,
they	might	claim	that	the	Cambrian	explosion	lasted	nearly	80	million	years,	as,
for	 example,	 geologist	Donald	 Prothero	 does	 (a	 point	Meyer	 also	 notes	 in	 his
book).	 Nick	Matzke	 appears	 to	 include	 in	 the	 Cambrian	 explosion	 everything
from	the	appearance	of	the	small	shelly	fossils	at	the	base	of	the	Cambrian	(541
million	 years	 ago)	 to	 the	 main	 pulse	 of	 morphological	 innovation	 (530–520
million	years	ago)	to	events	in	the	late	Cambrian	(about	512–505	million	years
ago).

In	 any	 case,	Meyer	 recognizes	 the	 conventional	 and	 somewhat	 subjective
nature	 of	 attempts	 to	 define	 and	 delimit	 “the	 Cambrian	 explosion.”	 He
nevertheless	 accepts	 a	 10-million-year	 duration	 of	 the	 explosion	 itself,	 in
keeping	with	 the	 common	 judgment	 of	 numerous	 Cambrian	 experts	 about	 the
length	of	 time	in	which	the	vast	majority	of	new	phyla	and	classes	arose—as	I
will	 document	 below.	 Yet,	 to	 circumvent	 issues	 of	 semantics	 and	 subjective
definitions,	Meyer	 focused	 his	 analysis	 on	 the	 problem	 of	 the	 origin	 of	 novel
animal	form,	and,	thus,	the	main	or	most	explosive	pulse	of	such	“morphological
innovation.”	 This	 makes	 sense	 because	 the	 problem	 that	 Meyer	 ultimately
addresses,	 and	 the	 problem	 that	 evolutionary	 biology	must	 address,	 is	 that	 of
building	 novel	 animal	 forms	 or	 body	 plans	 in	 the	 first	 place.	 Can	 the	 neo-



Darwinian	mechanism	generate	 the	amount	of	novel	form	and	 information	 that
arises	 in	 the	 Cambrian	 period	 in	 the	 time	 allowed	 by	 the	 fossil	 record?	 By
focusing	 his	 analysis	 on	 the	main	 period	 of	morphological	 innovation,	Meyer
defines	 clearly	 the	 most	 salient	 challenge	 posed	 to	 the	 adequacy	 of	 neo-
Darwinian	(and	other	evolutionary)	mechanisms.

To	 establish	 the	 length	of	 the	most	 explosive	period	of	 innovation	within
the	 Cambrian	 explosion	 itself,	 Meyer	 cites	 the	 work	 of	 MIT	 geochronologist
Samuel	Bowring	 and	 his	 colleagues	 as	well	 the	work	 of	 another	 group	 led	 by
Smithsonian	paleontologist	Douglas	Erwin.	The	Bowring-led	study	showed	that
(in	 their	 words)	 the	 main	 “period	 of	 exponential	 increase	 of	 diversification
lasted	 only	 5	 to	 6	 m.y.”	 and	 is	 “unlikely	 to	 have	 exceeded	 10	 m.y.”3	 Meyer
explains:

An	analysis	by	MIT	geochronologist	Samuel	Bowring	has	shown	that
the	main	 pulse	 of	 Cambrian	morphological	 innovation	 occurred	 in	 a
sedimentary	 sequence	 spanning	 no	 more	 than	 6	 million	 years.	 Yet
during	 this	 time	 representatives	 of	 at	 least	 sixteen	 completely	 novel
phyla	 and	 about	 thirty	 classes	 first	 appeared	 in	 the	 rock	 record.	 In	 a
more	 recent	 paper	 using	 a	 slightly	 different	 dating	 scheme,	 Douglas
Erwin	and	colleagues	similarly	show	that	thirteen	new	phyla	appear	in
a	roughly	6-million-year	window.4

To	see	why	Meyer	made	these	claims,	take	a	look	first	at	Figure	6-1,	which
Bowring	and	his	colleagues	included	in	their	definitive	1993	article,	published	in
the	journal	Science.



Figure	6-1.	From	Samuel	A.	Bowring,	John	P.	Grotzinger,	Clark	E.	Isachsen,	Andrew	H.
Knoll,	Shane	M.	Pelechaty,	Peter	Kolosov,	“Calibrating	Rates	of	Early	Cambrian	Evolution,”
Science,	261	(3	September	1993),	1293–1298.	Reprinted	with	permission	from	AAAS.

In	that	article,	they	use	radiometric	methods	to	date	the	different	stages	of
the	Cambrian	period,	including	the	crucial	Tommotian	and	Atdabanian	stages	in
which	the	greatest	number	of	new	animal	phyla	and	classes	arise.	Note	that	the
so-called	 Manykaian	 stage	 of	 the	 Cambrian	 period	 lasts	 about	 10–14	 million
years.	Note	 also	 that	 the	main	 pulse	 of	morphological	 innovation	 didn’t	 begin
during	 this	 stage	 but	 rather	 during	 the	 Tommotian	 and	 Atdabanian—a	 period
that	 they	 describe	 as	 taking	 between	 “5	 to	 10	 million	 years,”	 and	 in	 a	 more
detailed	passage	as	taking	about	5–6	million	years.

In	 Figure	 6-1,	 the	 Tommotian	 and	 Atdabanian	 stages	 of	 the	 Cambrian
period	together	span	only	about	5	million	years,	starting	at	about	530	and	ending
about	525	million	years	ago.	Bowring’s	figure	also	depicts	 the	 total	number	of
classes	 and	 orders	 present	 at	 any	 given	 time	 during	 the	Cambrian	 period.	The
biggest	increases	in	morphological	innovation	occur	during	the	Tommotian	and
Atdabanian	 stages.	 Indeed,	 during	 this	 period	 the	 number	 of	 known	 orders



nearly	 quadruples.	Moreover,	Bowring	 and	 his	 colleagues	make	 clear	 that	 this
period	corresponds	to	the	main	pulse	of	Cambrian	morphological	innovation	as
measured	by	 the	number	of	new	phyla	 and	classes	 that	 first	appear.	They	note
that,	while	a	few	groups	of	animals	do	arise	 in	 the	earliest	Manykaian	stage	of
the	Cambrian,	the	most	rapid	period	of	“exponential	increase	of	diversification,”
corresponding	 to	 the	 Tommotian	 and	 Atdabanian	 stages,	 “lasted	 only	 5	 to	 6
m.y.”	They	explain:

[T]he	initial	(Manykaian)	interval	of	slow	diversification	followed	the
ediacaran	 faunal	 epoch	by	no	more	 than	20	million	years	 (m.y.)	 and
lasted	approximately	14	m.y.	In	contrast,	if	we	accept	the	age	of	525
Ma	for	the	Atdabanian-Botomian	boundary,	then	the	Tommotian-
Atdabanian	period	of	exponential	increase	of	diversification	lasted
only	5	to	6	m.y.	In	any	event	it	is	unlikely	to	have	exceeded	10	m.y.
Numbers	of	phyla,	classes,	orders,	families,	and	genera	all	reached
or	 approached	 their	 Cambrian	 peaks	 during	 the	 short
Tommotian-Atdabanian	interval.	For	phyla	and	classes,	most	of	the
diversity	 known	 for	 the	 Phanerozoic	 [the	 eon	 of	 time	 since	 the
Cambrian]	as	a	whole	differentiated	by	the	end	of	the	Atdabanian.5

In	Chapter	3	(p.	73),	Meyer	also	cites	a	2011	paper	by	Douglas	Erwin	and
several	 colleagues.	 Although	 Erwin	 et	 al.	 use	 slightly	 different	 starting	 and
ending	dates	and	different	names	for	the	stages	of	the	Cambrian	period,	they	too
estimate	that	the	most	explosive	stage	took	about	5–6	million	years.	Indeed,	the
supplemental	 documentation	 to	 their	 article	 shows	13	 or	 14	 new	phyla	 arising
during	“Stage	3”	of	the	Cambrian	period,	a	stage	that	corresponds	to	a	narrow	5–
6	million-year	 window	 (see	 Figure	 3	 in	 their	 article),	 just	 as	Meyer	 wrote	 in
Darwin’s	Doubt.

Erwin	and	his	colleagues	note	that	“most	paleontologists	favor	a	near	literal
reading	of	 the	 fossil	 record,	supporting	a	 rapid	 (~25-million-year)	evolutionary
divergence	of	most	animal	clades	near	the	base	of	the	Cambrian”6—a	duration	a
bit	shorter	than	but	close	to	the	“at	least	30	million	years”	given	by	Matzke.	But
here	the	authors	are	talking	about	not	only	the	most	explosive	stage	(Stage	3)	or
stages	(Stages	2	and	3)	of	the	Cambrian,	but	also	Stage	1,	which	they	and	most
experts	usually	exclude	from	“the	Cambrian	explosion.”

Indeed,	 Erwin,	writing	more	 recently	with	 James	Valentine	 in	 their	 book
The	Cambrian	Explosion,	dates	the	Cambrian	explosion	to	“a	geologically	brief
interval	between	about	530	to	520	Ma”:



[A]	 great	 variety	 and	 abundance	 of	 animal	 fossils	 appear	 in	 deposits
dating	from	a	geologically	brief	 interval	between	about	530	to	520
Ma,	 early	 in	 the	 Cambrian	 period.	 During	 this	 time,	 nearly	 all	 the
major	 living	animal	groups	 (phyla)	 that	have	skeletons	 first	appeared
as	 fossils	 (at	 least	 one	 appeared	 earlier).	 Surprisingly,	 a	 number	 of
those	 localities	 have	 yielded	 fossils	 that	 preserve	 details	 of	 complex
organs	 at	 the	 tissue	 level,	 such	 as	 eyes,	 guts,	 and	 appendages.	 In
addition,	several	groups	that	were	entirely	soft-bodied	and	thus	could
be	 preserved	 only	 under	 unusual	 circumstances	 also	 first	 appear	 in
those	faunas.	Because	many	of	those	fossils	represent	complex	groups
such	 as	 vertebrates	 (the	 subgroup	 of	 the	 phylum	 Chordata	 to	 which
humans	belong)	and	arthropods,	it	seems	likely	that	all	or	nearly	all	the
major	 phylum-level	 groups	 of	 living	 animals,	 including	 many	 small
soft-bodied	groups	that	we	do	not	actually	find	as	fossils,	had	appeared
by	 the	 end	 of	 the	 early	 Cambrian.	 This	 geologically	 abrupt	 and
spectacular	 record	 of	 early	 animal	 life	 is	 called	 the	 Cambrian
explosion.7

Like	many	Cambrian	experts,	Erwin	and	Valentine	focus	their	analysis	on
that	 part	 of	 the	 Cambrian	 radiation	 in	 which	 the	 greatest	 amount	 of
morphological	 innovation	 arises—and	 define	 “the	 Cambrian	 explosion”
accordingly.	 They	 believe	 that	 nearly	 the	 full	 breadth	 of	 Cambrian	 diversity
arose	in	less	than	ten	million	years,	writing:	“the	basic	structure	of	Phanerozoic
ecosystems	had	been	achieved	within	at	most	10	million	years	after	the	onset
of	bilaterian	diversification.”8

Moreover,	many	other	Cambrian	experts	 focus	on	precisely	 this	period	of
the	 origin	 of	 maximum	 morphological	 novelty	 in	 their	 discussion	 (and
definition)	of	the	Cambrian	explosion.	They	define	the	Cambrian	explosion	as	an
event	that	encompassed	about	(or	even	less	than)	10	million	years	just	as	Meyer
does,	 not	 one	 that	 took	 “at	 least	 30	 million	 years”	 as	 Matzke	 claims.	 For
example:	 Prominent	 paleontologist	Robert	Carroll	 stated	 in	Trends	 in	 Ecology
and	Evolution	that	the	Cambrian	explosion	took	less	than	ten	million	years:

The	most	conspicuous	event	 in	metazoan	evolution	was	 the	dramatic
origin	 of	 major	 new	 structures	 and	 body	 plans	 documented	 by	 the
Cambrian	 explosion.	 Until	 530	 million	 years	 ago,	 multicellular
animals	 consisted	 primarily	 of	 simple,	 soft-bodied	 forms,	 most	 of
which	 have	 been	 identified	 from	 the	 fossil	 record	 as	 cnidarians	 and



sponges.	 Then,	within	 less	 than	 10	million	 years,	 almost	 all	 of	 the
advanced	phyla	appeared,	including	echinoderms,	chordates,	annelids,
brachiopods,	molluscs	and	a	host	of	arthropods.	The	extreme	speed	of
anatomical	change	and	adaptive	radiation	during	this	brief	time	period
requires	explanations	that	go	beyond	those	proposed	for	the	evolution
of	species	within	the	modern	biota.9

An	 article	 in	 the	 journal	 Development	 by	 Erwin,	 Valentine	 and	 David
Jablonski	explains	that:

The	 Cambrian	 explosion	 is	 named	 for	 the	 geologically	 sudden
appearance	of	numerous	metazoan	body	plans	(many	of	living	phyla)
between	 about	 530	 and	 520	 million	 years	 ago,	 only	 1.7%	 of	 the
duration	of	the	fossil	record	of	animals.10

Another	article	in	a	major	evolution	journal	states	that:

…	 recent	 geological	 investigations	 suggest	 that	 the	 Cambrian
explosion	may	 have	 occurred	within	 a	 period	 of	 only	 5–10	million
years.11

A	paper	in	BioEssays	states:

Because	 of	 the	 sudden	 appearance	 of	 a	 near	 complete	 diversity	 of
animal	body	plans	in	the	fossil	record	around	530–520	million	years
ago,	 this	 diversification	 is	 commonly	 referred	 to	 as	 the	 “Cambrian
explosion.”12

Another	paper	by	the	eminent	biologist	Susumu	Ohno	states:

…	this	Cambrian	explosion,	during	which	nearly	all	the	extant	animal
phyla	have	emerged,	was	of	an	astonishingly	short	duration,	lasting
only	6–10	million	years.13

A	paper	by	Andrew	R.	Parker	of	the	Department	of	Zoology	at	the	Natural
History	Museum	in	London	states:

The	 Cambrian	 explosion,	 or	 Big	 Bang	 in	 animal	 evolution,	 was	 the
most	dramatic	event	in	the	history	of	life	on	Earth.	During	this	blink	of
an	eye	in	such	history,	most	phyla	found	today	evolved	their	first	hard
parts	 and	 distinct	 shapes	 at	 the	 same	 time.	 In	 other	 words,	 it	 is	 the
event	where	animals	 suddenly	 took	on	very	different	 appearances,	 in



the	form	they	exist	 today.	The	event	 itself,	however,	occupied	only	a
small	part	of	 the	Cambrian	period,	somewhere	between	520	and	515
Ma.	Prior	to	this,	there	were	only	three	animal	phyla	with	the	type	of
external	 shapes	 they	 still	 possess	 today.	 Yet	 in	 a	 geological	 instant
later	there	were	at	least	several	more—and	perhaps	most—of	the	phyla
known	today.14

Even	 a	 2007	 paper	 in	 Journal	 of	 College	 Science	 Teaching,	 authored	 by
zoologist	Thomas	Gregg	(who	criticizes	intelligent	design	in	the	article),	states:

The	Cambrian	explosion	is	the	appearance	of	several	dozen	fossilized
species	with	different	body	plans	over	a	period	of	5–15	million	years
during	the	Cambrian	period.15

In	case	you	didn’t	notice,	none	of	these	authorities	are	saying	the	Cambrian
explosion	“took	at	least	30	million	years.”

Matzke	 does	 cite	 one	 paper	when	 attempting	 to	 justify	 his	 claim	 that	 the
Cambrian	 explosion	 “took	 at	 least	 30	 million	 years,	 and	 was	 not	 really
‘instantaneous’	 nor	 particularly	 ‘sudden.’”	 But	 that	 source—a	 2005	 paper	 in
Paleobiology	by	Kevin	J.	Peterson,	Mark	A.	McPeek,	and	David	A.	D.	Evans—
does	not	place	exact	numbers	on	the	time	scale	of	the	Cambrian	explosion,	so	it
doesn’t	help	Matzke’s	case	much.	Indeed,	a	close	analysis	of	the	figure16	Matzke
posts	from	that	paper	shows	that	it	too	reveals	a	rapid	pulse	of	diversification	in
the	 mid-early	 Cambrian.	 Moreover,	 two	 of	 those	 three	 authors	 directly
contradicted	Matzke’s	 thesis	 about	 the	 length	 of	 the	 Cambrian	 explosion	 in	 a
paper	in	BioEssays,	published	four	years	later:

Part	 of	 the	 intrigue	 with	 the	 Cambrian	 explosion	 is	 that	 numerous
animal	 phyla	 with	 very	 distinct	 body	 plans	 arrive	 on	 the	 scene	 in	 a
geological	 blink	 of	 the	 eye,	 with	 little	 or	 no	warning	 of	 what	 is	 to
come	in	rocks	that	predate	this	interval	of	time.	The	abruptness	of	the
transition	between	the	“Precambrian”	and	the	Cambrian	was	apparent
right	at	 the	outset	of	our	science	with	 the	publication	of	Murchison’s
The	Silurian	System,	a	treatise	that	paradoxically	set	forth	the	research
agenda	 for	 numerous	 paleontologists—in	 addition	 to	 serving	 as
perennial	 fodder	 for	 creationists.	 The	 reasoning	 is	 simple—as
explained	on	an	intelligent-design	t-shirt.

Fact:	 Forty	 phyla	 of	 complex	 animals	 suddenly	 appear	 in	 the



fossil	 record,	no	 forerunners,	no	 transitional	 forms	 leading	 to
them;	“a	major	mystery,”	a	“challenge.”	The	Theory	of	Evolution
—exploded	again	(idofcourse.com).

Although	we	would	dispute	the	numbers,	and	aside	from	the	last	line,
there	is	not	much	here	that	we	would	disagree	with.	Indeed,	many
of	Darwin’s	contemporaries	shared	these	sentiments,	and	we	assume—
if	Victorian	fashion	dictated—that	they	would	have	worn	this	same	t-
shirt	with	pride.17

Matzke	 appears	 unaware	 of	 what	 the	 very	 authorities	 he	 cites	 have	 said
about	the	length	of	the	Cambrian	explosion.

Indeed,	 unquestionably,	 many	 senior	 Cambrian	 paleontologists	 and	 other
established	Cambrian	experts	contradict	Matzke’s	claim	about	the	length	of	the
Cambrian	explosion.	Of	course,	Matzke	is	free	to	define	the	Cambrian	explosion
in	whatever	idiosyncratic	way	he	chooses.	However,	by	defining	it	as	a	series	of
separate	events	 in	 the	 fossil	 record	 spanning	“at	 least	30	million	years”	he	not
only	 introduces	 confusion	 about	 a	 term	 with	 a	 relatively	 stable	 meaning	 in
paleontology,	but	he	diverts	attention	from	the	crucial	problem	of	explaining	the
most	 explosive	 appearance	of	 evolutionary	 and	morphological	 novelty	 that	 the
phrase	“Cambrian	explosion”	has	commonly	been	used	to	describe.

What	 about	 Matzke’s	 claim	 that	 Meyer	 should	 not	 have	 referred	 to	 the
event	as	geologically	“sudden”?	We	have	already	seen	that	Valentine,	Jablonski,
and	Erwin	called	the	Cambrian	explosion	“geologically	sudden.”	As	it	turns	out,
many	other	authors	in	the	technical	literature	have	used	that	exact	terminology	to
describe	the	Cambrian	explosion:

•				“Nobody	seriously	doubts	that	the	sudden	appearance	in	the	fossil
record	 of	 numerous	 marine	 animal	 groups	 of	 both	 familiar	 and
enigmatic	 type	 close	 to	 the	 base	 of	 the	Cambrian	 reflects	 one	 of	 the
important	events	in	the	history	of	the	biosphere.”18

•	 	 	 	 “Beautifully	 preserved	 organisms	 from	 the	 Lower	 Cambrian
Maotianshan	Shale	 in	 central	Yunnan,	 southern	China,	 document	 the
sudden	 appearance	 of	 diverse	 metazoan	 body	 plans	 at	 phylum	 or
subphylum	levels,	which	were	either	short-lived	or	have	continued	to
the	present	day.”19

•				“the	sudden	expansion	in	phyla	of	the	Cambrian	explosion”20
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•				“Most	of	the	animal	phyla	that	are	represented	in	the	fossil	record
first	 appear,	 fully	 formed	 and	 identifiable	 as	 to	 their	 phylum,	 in	 the
Cambrian….	The	fossil	 record	 is	 therefore	of	no	help	with	respect	 to
understanding	the	origin	and	early	diversification	of	the	various	animal
phyla…”21

•	 	 	 	 “the	 sudden	appearance	 of	 a	near	 complete	diversity	of	 animal
body	plans	in	the	fossil	record	around	530–520	million	years	ago.”22

•	 	 	 	 “the	 profound	morphological	 gaps	 among	 the	major	 groups,	 set
against	the	background	of	sudden	appearances	in	the	fossil	record	of
many	 novel	 taxa	 and	 the	 absence	 of	 easily	 recognizable	 transitional
forms.”23

•				“Darwin	recognized	that	the	sudden	appearance	of	animal	fossils
in	the	Cambrian	posed	a	problem	for	his	theory	of	natural	selection.	…
Recent	 geochronological	 studies	 have	 reinforced	 the	 impression	 of	 a
‘big	bang	of	animal	evolution’	by	narrowing	the	temporal	window	of
apparent	divergences	to	just	a	few	million	years.”24

•				“The	apparently	sudden	origin	of	animal	phyla	has	contributed	to
the	view	that	phyla	represent	a	fundamental	level	of	organization.”25

•	 	 	 	 “The	 fossil	 record	 of	 metazoa	 shows	 a	 sudden	 expansion	 at
around	550–530	million	years	ago.”26

•				“This	paucity	of	metazoan	fossils	in	the	strata	of	Earth	is	broken	by
the	 sudden	appearance	 of	 highly	 developed	metazoan	 fossils	 in	 the
Cambrian,	 a	 pattern	 colloquially	 referred	 to	 as	 the	 Cambrian
evolutionary	‘explosion.’”27

•	 	 	 	 “[T]he	 fossil	 record	 displays	 the	 sudden	 appearance	 of
intracellular	detail	and	the	32	phyla.”28

•				“The	Cambrian	explosion	in	animal	evolution	during	which	all	the
diverse	 body	 plans	 appear	 to	 have	 emerged	 almost	 in	 a	 geological
instant	is	a	highly	publicized	enigma.”29

•	 	 	 	“At	 the	beginning	of	 the	Cambrian,	however,	 life	 took	a	sudden
turn	toward	the	complex.	In	a	few	million	years—the	equivalent	of	a
geological	 instant—an	ark’s	worth	of	sophisticated	body	 types	filled
the	 seas.	 This	 biological	 burst,	 dubbed	 the	 Cambrian	 explosion,
produced	the	first	skeletons	and	hard	shells,	antennae	and	legs,	 joints



and	jaws.	 It	set	 the	evolutionary	stage	for	all	 that	 followed	by	giving
rise	to	most	of	the	major	phyla	known	on	Earth	today.	Even	our	own
chordate	ancestors	got	their	start	during	this	long-past	era.”30

So,	again,	Matzke’s	claims	stand	at	odds	with	 the	 technical	 literature	 in	a
field	he	purports	 to	 represent.	At	 the	very	 least,	Meyer	seems	 fully	 justified	 in
calling	the	Cambrian	explosion	“sudden”	because	so	many	other	authorities	use
that	same	term.	It’s	too	bad	The	New	Yorker,	once	legendary	for	meticulous	fact-
checking,	didn’t	dig	a	little	deeper	but	instead	relied	on	Matzke’s	claims,	which
have	turned	out	to	be	incorrect.

Finally,	 note	 that	 even	 if	Matzke’s	 30-million-year	 figure	were	 correct,	 it
would	 not	 help	 his	 case.	 As	 Meyer	 shows	 in	 Chapter	 10	 and	 Chapter	 12	 of
Darwin’s	 Doubt,	 the	 extreme	 rarity	 of	 genes	 and	 proteins	 in	 sequence	 space
means	that	even	thirty	million	years	is	not	nearly	enough	time	to	give	the	neo-
Darwinian	mechanism	a	realistic	opportunity	to	generate	a	new	gene	or	protein
—let	alone	a	new	form	of	animal	 life.	Further,	as	he	shows	 in	Chapter	12,	 the
calculated	waiting	times	using	the	standard	principles	of	population	genetics	for
the	occurrence	of	just	a	few	(three	or	more)	coordinated	mutations	vastly	exceed
30	million	years.	 In	his	 review,	Matzke	summarily	dismissed	 these	arguments,
neither	engaging	nor	rebutting	them.
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9.

Cladistics	to	the	Rescue?

Casey	Luskin

For	 the	 paperback	 edition	 of	 DARWIN’S	 DOUBT,	 Stephen	 Meyer	 added	 an
Epilogue,	answering	the	more	substantive	of	his	critics	including	Nick	Matzke,
Donald	Prothero,	and	Charles	Marshall.	Matzke’s	original	response	to	Meyer	at
Panda’s	 Thumb	 argued	 that	 cladistics,	 a	method	 of	 phylogenetic	 analysis	 that
generates	 tree	 diagrams	 called	 cladograms,	 can	 show	 purported	 relationships
among	species,	and	dispel	the	problem	posed	by	the	absence	of	fossils	ancestral
to	 the	 animals	 that	 appear	 in	 the	 Cambrian	 explosion,	 demonstrating	 their
stepwise,	gradual	evolution.

In	the	Epilogue,	Meyer	narrowly	circumscribes	his	reply	to	Matzke.	Since
he	 was	 not	 trying	 to	 argue	 against	 common	 descent,	 he	 emphasizes	 that
cladistics	 cannot	 compensate	 for	 the	 absence	 of	 ancestral	 fossils.	 Meyer	 thus
makes	 four	main	 arguments	 in	 response	 to	Matzke:	 First,	 cladistics	 cannot	 do
what	 Matzke	 claims	 it	 can	 do—explain	 the	 absence	 of	 ancestors—since	 it
presupposes	 the	 very	 thing	 that	 it	 attempts	 to	 prove.	 It	 assumes	 that	 there	 is	 a
common	ancestor	and	then	seeks	to	prove	the	existence	of	a	common	ancestor.
This	begs	the	question.

Second,	because	of	the	sequence	of	appearance	of	crown	and	stem	groups,
cladistic	 analysis,	 if	 interpreted	 as	 an	 historical	 account	 of	 events,	 forces
evolutionary	 biologists	 to	 draw	 lengthy	 lines	 of	 ancestry	 representing	 ghost
lineages.	As	Meyer	points	out,	rather	than	solving	the	problem	of	why	fossils	are
missing,	this	creates	a	situation	that	requires	more	missing	fossils.

Third,	there	are	multiple	competing	histories	of	life	that	are	compatible	with
any	 given	 cladogram.	 This	 means	 cladistics	 cannot,	 in	 principle,	 establish	 a
particular	 evolutionary	 history,	 or	 specific	 ancestor-descendant	 relationships
between	organisms,	as	Matzke	claims	it	can.

Fourth,	 at	 best,	 cladistic	methodology	 identifies	 a	 pattern	 of	 relationships
between	 organisms,	 or	 a	 branching	 pattern	 showing	 the	 order	 in	 which	 traits



arose.	But	cladistic	analysis	does	not	and	cannot	explain	the	causes	of	the	origin
of	those	characters	that	it	classifies.	Therefore	it	cannot	explain	the	origin	of	the
Cambrian	animals,	or	the	information	required	to	build	them.	As	Meyer	explains
in	the	Epilogue:

Cladistics	 describes	 patterns	 of	 relationships	 among	 organisms;	 it
provides	 tools	 for	 classifying	 organisms.	 It	 might	 also	 suggest
historical	 reconstructions	 of	 evolutionary	 history	 if	 its	 question-
begging	 assumptions	 in	 that	 context	 are	 granted.	 But	 it	 cannot
determine	 what	 caused	 the	 patterns	 of	 relationship	 depicted	 by
cladograms	or	what	caused	the	origin	of	the	complex	animal	features
that	it	analyzes.	For	this	reason,	cladistics	cannot	be	used	to	rebut	the
central	 argument	 of	Darwin’s	 Doubt,	 which	 addresses	 precisely	 the
question	of	what	caused	the	Cambrian	animals	to	arise.

And	 that	 is	why	Matzke’s	 review	of	Darwin’s	Doubt	 fails	 to	address
the	central	argument	of	the	book.	Cladistics	does	not,	and	cannot,	offer
any	 explanation	 of	 what	 caused	 the	 Cambrian	 animals	 to	 come	 into
existence.	Nor	can	 it	account	 for	 the	origin	of	genetic	and	epigenetic
information	necessary	to	produce	them.1

Meyer	 observes	 that	 one	 of	 Matzke’s	 primary	 authorities	 on	 cladistic
thinking,	Keynyn	Brysse,	makes	 these	very	points.	“Cladistics,”	Brysse	writes,
“cannot	be	used	to	judge”	the	“tempo	and	mode	of	evolution”	or	“the	nature	of
the	evolutionary	process.”2

Matzke	posted	a	response	to	Meyer’s	Epilogue,	but	it	doesn’t	even	attempt
to	address	these	arguments	in	any	relevant	detail.	It	is	not	an	adequate	rebuttal	in
any	way,	shape,	or	form.	Specifically:	Regarding	argument	(1),	Matzke	attempts
no	rebuttal.

Regarding	 argument	 (2),	 Matzke’s	 response	 is	 irrelevant.	 Rather	 than
explaining	why	animal	phyla	appear	abruptly	 in	 the	Cambrian,	he	writes	about
the	 origin	 of	 mammals	 and	 dinosaurs—topics	 that	 aren’t	 even	 discussed	 in
Darwin’s	Doubt.

Regarding	arguments	(3)	and	(4),	Matzke	repeats	his	prior	claims	that	there
are	 transitional	 fossils	 showing	 evolutionary	 steps	 in	 the	 origin	 of	 Cambrian
animals,	 especially	 arthropods.	 He	 thinks	 this	 branching	 pattern	 demonstrates
that	 arthropod	 traits	 evolved	 in	a	gradual,	 stepwise	manner,	which	 in	his	mind
shows	 that	 the	 information	 required	 to	 build	 new	 animal	 body	 plans	 arose	 via



Darwinian	mechanisms.	Matzke	writes:

Meyer	 repeats	his	 statements	about	how	cladistics	doesn’t	 show	how
new	 information	 and	 developmental	 changes	 come	 about—No,
cladistics	shows	the	major	steps	that	occurred	and	their	order,	and	that
disproves	 the	 idea	 that	 it	 had	 to	 happen	 all	 at	 once	 in	 defiance	 of
Darwinian	gradualism,	which	is	a	key	feature	of	Meyer’s	argument.3

Yet	 Matzke	 fails	 to	 address	 Meyer’s	 central	 points—and	 the	 authorities
Meyer	 cites	 affirming	 them—that	 cladistic	 analysis	 cannot	 elucidate	 a	 specific
evolutionary	 history	 or	 the	 causes	 of	 the	 patterns	 it	 generates.	 Matzke’s
argument	commits	the	post	hoc	ergo	propter	hoc	fallacy.	He	believes	(wrongly)
that	 a	 pattern	 (or	 correlation)	 establishes	 the	 cause	 of	 the	 pattern.	 However,
correlation	does	not	demonstrate	causation.

Matzke’s	 argument	 is	 thus	 fundamentally	 powerless	 to	 rebut	 the	 central
argument	of	Darwin’s	Doubt.	Cladistics	cannot	explain	the	causes	of	the	pattern
it	 finds.	 It	 also	 fails	 to	 elucidate	 a	 clear	 and	 consistent	 pattern	 of	 major
evolutionary	 steps,	 especially	 with	 regard	 to	 Matzke’s	 example	 of	 Cambrian
arthropods,	as	we	shall	now	see.

On	 cladistics,	 Meyer’s	 main	 point	 is	 that	 the	 method	 cannot	 explain	 the
causes	or	processes	that	generated	the	purported	relationships	between	Cambrian
arthropods	 that	 cladistic	 analysis	 identifies.	 But	 cladistics	 has	 also	 failed	 to
demonstrate	 a	 branching	 pattern	 showing	 the	 ordering	 of	 the	 major	 steps	 of
evolution	in	Cambrian	arthropods.

For	 example,	 in	 earlier	 replies	 to	Darwin’s	 Doubt,	 Matzke	 claimed	 that
Anomalocaris	 and	 other	 members	 of	 its	 family	 (the	 anomalocaridids)	 are
“intermediate”	to	arthropods.	Why?	Because	they	share	some	(though	not	all)	of
the	derived	characteristics	 that	define	arthropods.	He	asserts	 that	Anomalocaris
“is	one	of	many	fossils	with	 transitional	morphology	between	the	crown-group
arthropod	phylum,	and	the	next	closest	living	crown	group,	Onychophora	(velvet
worms).”4	 But	 leading	 authorities	 doubt	 that	 the	 characteristics	 supposedly
linking	 anomalocaridids	 to	 arthropods	 are	 homologous—in	 other	 words,	 that
they	demonstrate	shared	ancestry.

For	example,	 in	his	 initial	 response	 to	Meyer,	Matzke	posted	a	cladogram
from	David	Legg	 et	 al.	 (2012)	 linking	Anomalocaris	 to	 arthropods	 because	 of
their	 similar	 compound	 eyes	 and	 cephalic	 limbs	 (limbs	 extending	 from	 their
heads).	But	he	failed	to	include	the	caption,	which	admits	serious	doubts	about



homology	 between	 these	 characters,	 noting	 that	 compound	 eyes	 “disappeared
and	‘re-evolved’	a	number	of	times,”	and	that	“it	is	unclear	if	the	arthropodized
cephalic	 limbs	 of	 radiodontans	 (Anomalocaris	 and	Hurdia)	 are	 homologous	 to
the	 arthropodized	 trunk	 limbs	 of	 arthropods.”5	 In	 another	 article	 from	 2013,
Gregory	 Edgecombe	 and	 Legg	 even	 suggest	 that	 anomalocaridids	 might	 be
“non-arthropods”	 with	 only	 “convergent	 similarity	 to	 arthropods”	 since	 their
“affinities	to	Arthropoda	are	controversial.”6

Similar	problems	exist	with	regard	to	another	supposed	“transitional	form”
Matzke	 cites—the	 lobopods,	 represented	 today	 by	 velvet	 worms,	 of	 phylum
Onychophora.	 He	 claims	 that	 “the	 arthropod	 and	 velvet-worm	 phyla	 evolved
from	 lobopods,	 and	 lobopods	 contain	 a	 whole	 series	 of	 transitional	 forms
showing	 the	 basics	 of	 how	 this	 happened.”	 Moreover,	 he	 asserts	 that
“Anomalocaris…	is	one	of	many	 fossils	with	 transitional	morphology	between
the	 crown-group	 arthropod	 phylum,	 and	 the	 next	 closest	 living	 crown	 group,
Onychophora	 (velvet	 worms).”	 This	 suggests	 to	 him	 that	 Anomalocaris	 was
intermediate	 between	 lobopods	 and	 arthropods.	 Matzke	 further	 claims	 that
“cladistic	 analyses	 reveal	 the	 order	 in	 which	 the	 characters	 found	 in	 living
groups	were	acquired.”7	Yet	lobopods	and	anomalocaridids	are	a	prime	example
of	how	cladistics	has	failed	to	reveal	such	ordering.

If,	 according	 to	 Matzke,	 both	 lobopods	 and	 radiodontans	 (the	 order	 that
includes	anomalocaridids)	are	closely	related	to	arthropods,	which	group	is	more
closely	related	to	arthropods?	To	put	the	question	another	way,	what	is	the	order
in	 which	 these	 two	 groups	 branch	 off	 from	 the	 tree	 leading	 to	 arthropods?
Experts	disagree	on	this	question,	and	their	reasons	for	disagreeing	challenge	the
homology	of	lobopod	and	anomalocaridid	features	with	arthropods.

Arthropods	 are	 defined	 by	 a	 number	 of	 features.	 But	 understanding	 the
origin	 of	 arthropods	 requires	 explaining	 how	 they	 acquired	 paired,	 jointed
appendages	(legs)	and	a	complex	head	and	compound	eyes.	Lobopods	have	legs,
sometimes	 resembling	 paired	 and	 jointed	 appendages	 in	 arthropods,	 but	 they
lack	 arthropod-like	 heads	 with	 compound	 eyes.	 Anomalocaridids	 lack	 legs
entirely,	 but	 some	 had	 arthropod-like	 heads	 with	 compound	 eyes.	 Sharp
disagreement	exists	over	whether	 lobopods	 (with	 legs,	not	heads	or	 compound
eyes),	or	anomalocaridids	 (with	heads	and	compound	eyes,	not	 legs),	are	more
closely	related	to	arthropods.	Cladistic	analyses	have	failed	to	yield	a	consensus
on	 the	 branching	 “order”	 in	 which	 these	 crucial	 arthropod	 characters	 were
acquired.



Roughly	 speaking,	 the	 situation	 is	 like	 Figure	 9-1	 below.	 Cladists	 must
decide	which	is	more	closely	related	to	arthropods—A	or	B?

If	you	answer	“A,”	and	the	legless	anomalocaridids	are	more	closely	related
to	arthropods,	then	this	also	means	the	legs	of	lobopods	cannot	be	homologous
to	arthropod	legs	(and	cladists	have	no	ancestral	source	to	explain	the	evolution
of	arthropod	legs).	 If	you	answer	“B,”	and	the	compound-eyeless	 lobopods	are
closer	 to	 arthropods,	 then	 the	 compound	 eyes	 of	 anomalocaridids	 cannot	 be
homologous	to	arthropod	eyes	(and	cladists	have	no	ancestral	source	to	explain
the	 evolution	 of	 arthropod	 eyes).	 There’s	 no	 good	 solution	 for	 cladists.	 Pick
either	option,	and	you’re	faced	with	a	situation	where	one	of	Matzke’s	so-called
“transitional”	 forms	 cannot	 be	 transitional,	 and	 may	 not	 even	 belong	 in	 the
branching	pattern	of	organisms	leading	to	arthropods.

Figure	9-1.	Illustration:	Image	created	by	Casey	Luskin	using	components	with	permission
from	other	papers.	Diania	image	on	right	adapted	from	Macmillan	Publishers	Ltd.	Jianni	Liu,
Michael	Steiner,	Jason	A.	Dunlop,	Helmut	Keupp,	Degan	Shu,	Qiang	Ou,	Jian	Han,	Zhifei

Zhang,	&	Xingliang	Zhang,	“An	armoured	Cambrian	lobopodian	from	China	with	arthropod-
like	appendages,”	Nature,	470	(24	February	2011),	526-530,	fig.	3.	Adapted	by	permission	of

Macmillan.	Anomalocaridid	head	on	left	adapted	from	David	A.	Legg,	Mark	D.	Sutton,
Gregory	D.	Edgecombe	and	Jean-Bernard	Caron,	“Cambrian	bivalved	arthropod	reveals	origin
of	arthrodization,”	Proceedings	of	the	Royal	Society	B,	279	(2012),	4699–4704.	Figure	3.	By

permission	of	the	Royal	Society.

Figure	9-2	further	illustrates	this	dilemma.



Figure	9-2.	Illustration:	Paul	Nelson.

As	seen	in	Figure	9-2,	cladists	must	choose	between	option	(1)	and	(2),	but
in	 either	 case	 a	 key	 arthropod	 trait	 lacks	 homology	 with	 another	 Cambrian
animal	 group	 and	must	 have	 evolved	 convergently.	 The	 solid	 horizontal	 lines
indicate	an	hypothesis	of	genuine	homologies;	the	dotted	horizontal	lines	would
then	be	homoplastic	(convergent)	characters.

Matzke’s	 rebuttals	 to	Meyer	disclose	none	of	 these	problems.	However,	a
brief	review	of	the	literature	shows	these	issues	are	widely	recognized.	A	Nature
article	 from	 2011	 notes	 that	 “potential	 stem-arthropods	 typically	 express
mosaics	 of	 arthropod-like	 characters,	 which	 makes	 resolving	 a	 single,	 simple
tree	 of	 arthropod	 origins	 problematic.”8	 Another	 Nature	 paper	 frames	 the
problem	this	way:

[T]he	 absence	 of	 sclerotized	 trunk	 limbs	 in	 dinocaridids
(Anomalocaris,	 etc.)…	 remains	 for	 us	 one	 of	 the	 great	 puzzles	 of
stem-group	arthropod	evolution.	Put	simply,	dinocaridids	[the	class
which	 includes	 anomalocaridids]	 have	 a	 more	 arthropod-like	 head
region	(cephalisation,	eyes,	sclerotized	mouthparts),	whereas	Diania	[a
lobopod]	lacks	such	sophistication	in	the	anterior	body	[head]	region,
but	has	jointed	trunk	appendages.9

Another	 paper	 in	 the	 same	 exchange	 directly	 contradicts	Matzke’s	 claim
that	cladistics	has	revealed	the	ordering	of	arthropod	evolution:

The	 increasingly	 detailed	 fossil	 record	 of	 stem-group	 euarthro-pods
provides	our	best	chance	of	resolving	this	issue,	but	as	yet	has	failed	to



do	 so;	 unequivocal	 evidence	 for	 any	 particular	 ordering	 of
acquisition	in	these	characters	is	not	yet	available.10

Moreover,	 unique	 and	 highly	 derived	 features	 of	 anomalocaridids	 and
lobopods	make	them	unlikely	candidates	for	arthropod	precursors.	Anomalocaris
has	weird	flexible	lobes	on	each	side	of	its	body,	and	a	unique	mouth	with	ringed
teeth.	As	two	experts	explain,	it	“is	unlike	any	known	arthropod,	particularly	in
the	nature	of	the	jaw	apparatus	and	the	close-spaced,	strongly	overlapping	lateral
lobes.”11	Lobopods	have	equivalent	peculiarities.	One	paper	discussing	Diania,
a	lobopod	that	some	have	claimed	is	closely	related	to	arthropods,	observes	that
it	is	“a	highly	unusual	creature.	It	is	hard	to	envisage	it	as	the	progenitor	of	any
modern	 arthropod	 group.”12	 In	 constructing	 cladograms	 showing	 these
organisms	as	intermediate,	cladistic	analysis	finds	it	convenient	simply	to	ignore
such	unique	features.13

Authorities	Would	Agree:	Matzke	Overstates	His	Cladistics	Case	Multiple
authorities	 have	 recognized	 that	 Matzke’s	 smooth	 evolutionary	 grade	 of
intermediates	 leading	 to	 arthropods	 does	 not	 exist.	 Douglas	 Erwin	 and	 James
Valentine’s	2013	tome	The	Cambrian	Explosion,	which	we	refer	to	often	in	this
book,	summarizes	the	debate	by	observing	that	the	homology	of	anomalocaridid
or	 lobopodian	 appendages	 with	 arthropods	 is	 one	 of	 “the	 problems	 currently
facing	researchers.”	The	write	that	“[t]his	debate	is	far	from	settled,	illustrating
the	 complexities	 of	 understanding	 the	 evolutionary	 pathways	 among	 these
groups.”14

Likewise,	Stefan	Richter	et	al.	(2013)	note:	“The	exact	composition	of	the
stem	 group	 of	 arthropods	 depends	 on	 the	 position	 of	 the	 Onychophora	 and
Tardigrada,	which	to	date	remains	unresolved”	and	“there	are	still	taxa	which	are
the	 subject	 of	 debate	with	 regard	 to	 their	 phylogenetic	 position,	 one	 being	 the
‘great	appendage	arthropods’”—e.g.,	the	anomalocaridids.15

In	 other	 words,	 the	 phylogenetic	 positions	 of	 both	 anomalocaridids	 and
lobopods,	 as	well	 as	 the	 ordering	of	 the	 evolution	of	 arthropod	 characters,	 are
unestablished.	Similarly,	Gregory	Edgecombe	writes:	 “Arthropod	phylogeny	 is
sometimes	 presented	 as	 an	 almost	 hopeless	 puzzle	 wherein	 all	 possible
competing	hypotheses	have	support.”16	Even	Matzke’s	citation	from	Legg	et	al.
(2012)	explains:	“The	origin	of	arthropods	is	a	contentious	issue…	there	is	little
consensus	 regarding	 the	 details	 of	 their	 origins.”17	Meyer	 cites	many	 of	 these



authorities	in	his	Epilogue,	yet	none	of	Matzke’s	replies	address	or	acknowledge
these	problems.

In	 earlier	 responses	 to	 Meyer,	 Matzke	 had	 claimed	 arthropods	 are
“instructive”	in	showing	“the	major	steps	that	occurred	and	their	order”	and	that
“cladistic	 analyses	 reveal	 the	 order	 in	 which	 the	 characters	 found	 in	 living
groups	were	 acquired.”	Arthropods	 are	 instructive,	 but	 not	 in	 the	way	Matzke
meant	it.	The	literature	refutes	Matzke’s	assertions	that	cladistics	has	shown	the
ordering	of	the	evolution	of	arthropod	traits.

Consistency	Indices	and	Straw	Men	As	I	noted,	in	his	initial	reply	to	Darwin’s
Doubt,	 Matzke	 posted	 cladograms	 showing	 the	 relationships	 between	 various
stem	and	crown	group	arthropods.	In	the	Epilogue,	Meyer	responds	by	pointing
out	that	these	cladograms	had	low	consistency	indices	(CIs),	a	measure	of	how
often	 the	 assumption	 of	 homology—that	 similarity	 results	 from	 common
ancestry—fails	 within	 a	 tree.	 Low	 CIs	 (closer	 to	 zero)	 mean	 that	 biological
similarity	 frequently	 is	 not	 the	 result	 of	 common	 ancestry,	 while	 higher	 CIs
(closer	to	one)	suggest	the	data	fits	a	treelike	pattern.

Meyer’s	point	wasn’t	that	low	CIs	necessarily	refute	common	ancestry,	but
rather	 that	 they	 show	 how	 often	 the	 assumptions	 of	 cladistic	 analysis	 fail,
undermining	 the	 strength	 of	 its	 conclusions.	 As	 Meyer	 observed,	 in	 the
cladograms	Matzke	posted,	 the	 assumption	of	homology	 failed	43	percent	 and
61	percent	of	 the	 time.18	Even	 the	 authors	who	created	one	of	 the	 cladograms
touted	by	Matzke	noted	their	CI	was	“rather	low.”19

Again,	Meyer’s	main	 purpose	 here	 isn’t	 to	 claim	 that	 common	descent	 is
therefore	wrong.	Rather,	his	main	argument	is	that	cladistics	cannot	compensate
for	the	absence	of	ancestral	fossils.	His	second	argument	is	that	the	assumptions
of	 the	 cladistics	 methods	 frequently	 fail.	 If	 common	 descent	 is	 true,	 it	 isn’t
demonstrated	by	Matzke’s	cladograms.

In	 response	 to	 the	“low”	CIs	of	his	cited	cladograms,	Matzke	offered	 this
retort:	 “So	 what?”	 He	 then	 sets	 up	 a	 straw	 man	 null	 hypothesis	 for	 testing
common	 ancestry,	 claiming	we	 can	 only	 question	 common	 ancestry	when	we
find	a	random	distribution	of	traits.	Matzke	cites	a	paper	that	measured	the	CIs
of	randomized	datasets	of	various	sizes.	As	long	as	the	CI	is	higher	than	what’s
predicted	by	a	random	dataset	of	the	same	size	as	your	dataset,	Matzke	argues,
common	ancestry	is	a	sound	conclusion.

Matzke	confuses	 the	 issue.	 In	 the	paper	he	cited,	 the	null	hypothesis	 isn’t



the	 refutation	of	 common	ancestry,	 but	 a	completely	 random	dataset.	As	G.	 J.
Klassen	et	al.	(1991)	explain,	“This	study	was	undertaken	to	determine	the	range
of	consistency	index	(CI)	values	obtainable	from	random	data	sets.”	But	does	a
CI	 that’s	 higher	 than	 what	 you’d	 expect	 from	 a	 random	 dataset	 necessarily
demonstrate	common	ancestry?	They	caution	against	this	conclusion:

This	is	not	to	say	that	we	believe	any	data	sets	exhibiting	CIs	greater
than	the	marked	confidence	intervals	are	‘good.’	The	high	random	data
CI	values	obtained	for	smaller	data	sets	are	a	poignant	reminder	of	the
caution	required	when	interpreting	tree	topologies.20

This	is	insightful:	one	might	statistically	reject	a	“random”	dataset,	yet	still
have	a	mediocre	CI	that	is	unhelpful	in	elucidating	the	true	phylogenetic	pattern.

By	 suggesting	 that	we	cannot	 reject	 common	ancestry	unless	 the	CI	 is	 so
low	 that	 it	 implies	 randomized	 data,	 Matzke	 erects	 an	 unreasonably	 high
standard	 for	 questioning	 the	 conclusions	 of	 cladistic	 analysis.	 He	 claims
“creationists	make	the	perfect	the	enemy	of	the	good,”	but	he’s	saying	we	must
tolerate	the	marginal	until	we	find	the	absolutely	horrible.

Critics	would	never	say	we	can	only	refute	common	ancestry	if	the	data	is
so	 bad	 that	 it’s	 “random.”	 Non-common-ancestry-based	 datasets	 could
frequently	have	higher-than-random	CIs.

For	example,	 I	blindly	grabbed	12	shirts	 from	my	closet	and	scored	 them
for	 16	 traits	 (e.g.,	 buttons,	 zipper,	 solid	 color,	 etc.).	While	 scoring	 the	 data,	 I
immediately	 observed	 non-random	 correlations	 that	 would	 give	 my	 dataset	 a
decent	 CI.	 For	 example,	 shirts	 with	 buttons	 are	 often	 associated	 with	 a	 solid
color,	a	pocket,	and	a	collar.	My	tree	had	a	CI	of	0.76—much	higher	than	~0.25,
what	G.	J.	Klassen	et	al.	(1991)	say	we	should	expect	from	a	random	dataset	of
that	 size.	Yet	common	ancestry	did	not	generate	 the	 shirts	 in	my	closet!	What
does	 this	 show?	 A	 dataset	 with	 a	 higher-than-random	 CI	 doesn’t	 necessarily
imply	common	ancestry.	Why?	Common	design	predicts	 re-usage	of	parts	 in	a
non-random	manner	that	fulfills	design	constraints	required	by	the	system.

After	observing	that	the	assumption	of	homology	failed	over	60	percent	of
the	 time	 in	 one	 of	Matzke’s	 cladograms,	Meyer	 asks:	 “If	 an	 assumption	 fails
more	often	than	it	holds	true,	is	it	justified?”	That’s	a	fair	question,	and	Matzke’s
cavalier	“So	what?”	confirms	that	cladistics	is	a	field	that	tolerates	large	amounts
of	data	that	contradict	its	own	assumptions.
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12.

The	God-of-the-Gaps	Fallacy?

Stephen	C.	Meyer

In	my	previous	discussion	(Chapters	10	and	11)	of	Charles	Marshall’s	review	in
Science	 of	 my	 book	 Darwin’s	 Doubt,	 I	 responded	 to	 Marshall’s	 claim	 that
building	 Cambrian	 animals	 would	 not	 have	 required	 large	 amounts	 of	 new
genetic	 information,	 but	 instead	 could	 have	 been	 produced	 by	 “rewiring”	 of
preexisting	developmental	gene	regulatory	networks.1	 I	showed	that	Marshall’s
proposal	 for	 “rewiring”	 gene	 regulatory	 networks	 would	 itself	 require	 an
infusion	 of	 new	 information	 into	 the	 biosphere	 and	 that	Marshall	 had,	 in	 any
case,	 merely	 pushed	 the	 problem	 of	 the	 origin	 of	 genetic	 information	 back
several	tens	or	hundreds	of	millions	of	years	by	presupposing	a	preexisting	set	of
genes	 for	 building	 the	 Cambrian	 animals	 in	 some	 hypothetical	 Precambrian
ancestor.

I	 turn	 now	 to	 his	 claim	 that	 the	 book’s	 argument	 for	 intelligent	 design
represents	a	purely	negative	“god	of	the	gaps”	argument.	Marshall	writes	in	his
review:

Meyer’s	 scientific	 approach	 is	 purely	 negative.	 He	 argues	 that
paleontologists	 are	 unable	 to	 explain	 the	 Cambrian	 explosion,	 thus
opening	 the	door	 to	 the	possibility	of	a	designer’s	 intervention.	This,
despite	 his	 protest	 to	 the	 contrary,	 is	 a	 (sophisticated)	 “god	 of	 the
gaps”	approach,	an	approach	that	is	problematic	in	part	because	future
developments	 often	 provide	 solutions	 to	 once	 apparently	 difficult
problems.2

I	 appreciate	Marshall’s	 compliment	 about	 the	 sophistication	with	which	 I
allegedly	 marshal	 this	 fallacious	 form	 of	 argumentation.	 Nevertheless,	 his
characterization	 of	 my	 argument	 is	 entirely	 inaccurate.	 First,	 although	 I	 do
acknowledge	in	 the	 last	chapter	of	Darwin’s	Doubt	 that	 the	case	for	 intelligent
design	 has	 implications	 that	 are	 friendly	 to	 theistic	 belief	 (since	 all	 theistic



religions	 affirm	 that	 the	 universe	 and	 life	 are	 the	 product	 of	 a	 designing
intelligence),	 the	 scientific	 argument	 that	 I	make	 does	 not	 attempt	 to	 establish
the	existence	of	God.	I	attempt	merely	to	show	that	key	features	of	the	Cambrian
animals	 (and	 the	 pattern	 of	 their	 appearance	 in	 the	 fossil	 record)	 are	 best
explained	by	a	designing	intelligence—a	conscious	rational	agency	or	a	mind—
of	 some	 kind.	 Thus,	 my	 argument	 does	 not	 qualify	 as	 a	 God-of-the-gaps
argument	for	 the	simple	reason	 that	 the	argument	does	not	attempt	 to	establish
the	existence	of	God.3

But	let’s	set	aside	what	Marshall	might	regard	as	a	trivial	distinction	about
what	 I	 claim—or	 rather	don’t	 claim—to	have	 established	about	 the	 identity	of
the	designing	intelligence	responsible	for	life.	By	claiming	that	my	approach	is	a
purely	 negative	 one	 based	 solely	 upon	 “gaps”	 in	 our	 knowledge	 or	 in	 the
evolutionary	account	of	the	Cambrian	explosion,	Marshall	implies	that	Darwin’s
Doubt	makes	a	fallacious	kind	of	argument	known	to	logicians	as	an	“argument
from	 ignorance.”	 Arguments	 from	 ignorance	 occur	 when	 evidence	 against	 a
proposition	X	is	offered	as	the	sole	(and	conclusive)	grounds	for	accepting	some
alternative	 proposition	Y.	Arguments	 from	 ignorance	make	 an	 obvious	 logical
error.	 They	 omit	 a	 necessary	 kind	 of	 premise,	 a	 premise	 providing	 positive
support	 for	 the	 conclusion,	 not	 just	 negative	 evidence	 against	 an	 alternative
conclusion.	In	an	explanatory	context,	arguments	from	ignorance	have	the	form:

Premise	One:	Cause	X	cannot	produce	or	explain	evidence	E.

Conclusion:	Therefore,	cause	Y	produced	or	explains	E.

Critics	of	 intelligent	design	often	claim	that	 the	case	for	 intelligent	design
commits	 this	 fallacy.4	 They	 claim	 that	 design	 advocates	 use	 our	 present
ignorance	of	any	materialistic	cause	of	 specified	or	 functional	 information	 (for
example)	as	the	sole	basis	for	inferring	an	intelligent	cause	for	the	origin	of	such
information	in	biological	systems.	For	example,	Michael	Shermer	represents	the
case	for	intelligent	design	as	follows:	“intelligent	design…	argues	that	life	is	too
specifically	complex	(complex	structures	with	specific	functions	like	DNA)…	to
have	evolved	by	natural	 forces.	Therefore,	 life	must	have	been	created	by...	an
intelligent	 designer.”5	 In	 short,	 Shermer	 claims	 that	 ID	 proponents	 argue	 as
follows:

Premise:	 Materialistic	 causes	 or	 evolutionary	 mechanisms	 cannot
produce	novel	biological	information.



Conclusion:	 Therefore,	 an	 intelligent	 cause	 produced	 specified
biological	information.

Marshall	 echoes	 Shermer’s	 criticism.	 But	 the	 inference	 to	 design	 as
developed	in	Darwin’s	Doubt	does	not	commit	this	fallacy.	True,	the	book	does
offer	several	evidentially	based	(and	mathematically	rigorous)	arguments	against
the	creative	power	of	the	mutation/natural	selection	mechanism	(none	of	which
Marshall	 refutes).	 And	 clearly,	 this	 lack	 of	 knowledge	 of	 any	 adequate
materialistic	 evolutionary	 cause	 of,	 for	 example,	 the	 biological	 information
necessary	 to	 produce	 novel	 forms	 of	 animal	 life,	 does	 provide	 part	 of	 the
grounds	 for	 the	 inference	 to	 intelligent	 design	 presented	 in	Darwin’s	 Doubt.
(However,	 it	 is	 probably	 more	 accurate	 to	 characterize	 this	 “absence	 of
knowledge”	 as	 knowledge	 of	 inadequacy,	 since	 it	 derives	 from	 a	 thorough
assessment	 of	 causal	 powers—and	 limitations—of	 various	 materialistic
evolutionary	mechanisms.)	 In	 any	 case,	 the	 argument	 presented	 in	 the	 book	 is
not,	as	Marshall	claims,	a	“purely	negative”	and,	therefore,	fallacious	argument
based	 on	 the	 inadequacy	 of	 various	materialistic	 evolutionary	mechanisms	 (or
gaps	in	our	knowledge).

Instead,	 the	 book	 makes	 a	 positive	 case	 for	 intelligent	 design	 as	 an
inference	 to	 the	best	explanation	 for	 the	origin	of	 the	genetic	 (and	epi-genetic)
information	necessary	to	produce	the	first	forms	of	animal	life	(as	well	as	other
features	 of	 the	 Cambrian	 animals	 such	 as	 the	 presence	 of	 genetic	 regulatory
networks	 that	 function	 as	 integrated	 circuits	 during	 animal	 development).	 It
advances	intelligent	design	as	the	best	explanation	not	only	because	many	lines
of	 evidence	 now	 cast	 doubt	 on	 the	 creative	 power	 of	 unguided	 evolutionary
mechanisms,	 but	 also	 because	 of	 our	positive,	 experience-based	 knowledge	 of
the	 powers	 that	 intelligent	 agents	 have	 to	 produce	 digital	 and	 other	 forms	 of
information	as	well	as	integrated	circuitry.	As	I	argue	in	Chapter	18	of	Darwin’s
Doubt:

Intelligent	 agents,	 due	 to	 their	 rationality	 and	 consciousness,	 have
demonstrated	the	power	to	produce	specified	or	functional	information
in	 the	 form	 of	 linear	 sequence-specific	 arrangements	 of	 characters.
Digital	 and	 alphabetic	 forms	 of	 information	 routinely	 arise	 from
intelligent	 agents.	 A	 computer	 user	who	 traces	 the	 information	 on	 a
screen	 back	 to	 its	 source	 invariably	 comes	 to	 a	 mind—a	 software
engineer	 or	 programmer.	 The	 information	 in	 a	 book	 or	 inscription
ultimately	 derives	 from	 a	 writer	 or	 scribe.	 Our	 experience-based



knowledge	 of	 information	 flow	 confirms	 that	 systems	 with	 large
amounts	 of	 specified	 or	 functional	 information	 invariably	 originate
from	an	intelligent	source.	The	generation	of	functional	information	is
“habitually	 associated	 with	 conscious	 activity.”	 Our	 uniform
experience	confirms	this	obvious	truth.6

Thus,	 the	 inadequacy	 of	 proposed	 materialistic	 evolutionary	 causes	 or
mechanisms	forms	only	part	of	the	basis	of	the	argument	for	intelligent	design.
We	also	know	from	broad	and	repeated	experience	that	intelligent	agents	can	and
do	produce	information-rich	systems	and	integrated	circuitry.	We	have	positive
experience-based	 knowledge	 of	 a	 cause	 sufficient	 to	 generate	 new	 specified
information	and	integrated	circuitry,	namely,	intelligence.	We	are	not	ignorant	of
how	information	or	circuitry	arises.	We	know	that	conscious,	rational	agents	can
create	 such	 information-rich	 structures	 and	 systems.	 Indeed,	 whenever	 large
amounts	of	specified	or	functional	information	are	present	in	an	artifact	or	entity
whose	causal	story	is	known,	invariably	creative	intelligence—intelligent	design
—played	 a	 role	 in	 the	 origin	 of	 that	 entity.	 Thus,	when	we	 encounter	 a	 large
discontinuous	increase	in	the	functional	information	content	of	the	biosphere	as
we	 do	 in	 the	 Cambrian	 explosion,	 we	may	 infer	 that	 a	 purposive	 intelligence
operated	in	the	history	of	life	to	produce	the	functional	information	necessary	to
generate	those	forms	of	animal	life.

Instead	of	 exemplifying	 a	 fallacious	 form	of	 argument	 in	which	design	 is
inferred	 solely	 from	 a	 negative	 premise,	 the	 argument	 for	 intelligent	 design
formulated	in	Darwin’s	Doubt	takes	the	following	form:

Premise	 One:	 Despite	 a	 thorough	 search	 and	 evaluation,	 no
materialistic	 causes	 or	 evolutionary	 mechanisms	 have	 demonstrated
the	 power	 to	 produce	 large	 amounts	 of	 specified	 or	 functional
information	(or	integrated	circuitry).

Premise	 Two:	 Intelligent	 causes	 have	 demonstrated	 the	 power	 to
produce	 large	 amounts	 of	 specified/functional	 information	 (and
integrated	circuitry).

Conclusion:	 Intelligent	 design	 constitutes	 the	 best,	 most	 causally
adequate	 explanation	 for	 the	 specified/functional	 information	 (and
circuitry)	that	was	necessary	to	produce	the	Cambrian	animals.

The	 second	 affirmative	 premise	 in	 this	 argument	 makes	 clear	 that	 the
design	 argument	 in	 Darwin’s	 Doubt	 does	 not	 constitute	 an	 argument	 from



ignorance,	nor	is	it	a	“purely	negative”	argument.	Indeed,	in	addition	to	showing
that	 various	 materialistic	 causes	 lack	 demonstrated	 causal	 adequacy,	 my
argument	for	intelligent	design	also	affirms	the	demonstrated	causal	adequacy	of
an	alternative	cause,	namely,	intelligence.	My	argument	does	not	omit	a	premise
providing	 positive	 evidence	 or	 reasons	 for	 preferring	 an	 alternative	 non-
materialistic	cause	or	proposition.

In	 fact,	 the	 argument	 for	 intelligent	 design	 developed	 in	Darwin’s	Doubt
constitutes	an	“inference	to	the	best	explanation”	based	upon	our	best	available
knowledge.7	As	I	note	in	Chapter	17	of	the	book,	to	establish	an	explanation	as
best,	a	historical	scientist	must	cite	positive	evidence	for	the	causal	adequacy	of
a	proposed	cause.	Unlike	an	argument	from	ignorance,	an	inference	to	the	best
explanation	does	not	assert	the	adequacy	of	one	causal	explanation	merely	on	the
basis	of	the	inadequacy	of	some	other	causal	explanation.	Instead,	it	asserts	the
superior	explanatory	power	of	a	proposed	cause	based	upon	its	established—its
known—causal	 adequacy,	 and	 based	 upon	 a	 lack	 of	 demonstrated	 efficacy,
despite	a	thorough	search,	of	any	other	adequate	cause.	The	inference	to	design,
therefore,	 depends	 on	 present	 knowledge	 of	 the	 causal	 powers	 of	 various
materialistic	 entities	 and	 processes	 (inadequate)	 and	 intelligent	 agents
(adequate).

Formulated	 this	way,	 the	 argument	 to	 design	 from	biological	 information
also	exemplifies	the	standard	uniformitarian	canons	of	method	employed	within
the	historical	sciences.	The	uniformitarian	method	affirms	that	“the	present	is	the
key	 to	 the	 past.”8	 In	 particular,	 the	 principle	 specifies	 that	 our	 knowledge	 of
present	cause-effect	 relationships	should	govern	how	we	assess	 the	plausibility
of	 inferences	 we	 make	 about	 the	 causes	 of	 events	 in	 the	 remote	 past.
Determining	 which	 explanation,	 among	 a	 set	 of	 competing	 alternatives,
constitutes	the	best	depends	on	knowledge	of	 the	causal	powers	of	 the	possible
explanatory	 entities,	 knowledge	 that	 we	 acquire	 through	 our	 repeated
observation	and	experience	of	the	cause-and-effect	patterns	of	the	world.9	Such
knowledge,	not	ignorance,	undergirds	my	inference	to	intelligent	design	from	the
features	 of	 the	 Cambrian	 animals.	 It	 no	 more	 constitutes	 an	 argument	 from
ignorance	 than	 any	 other	 well-grounded	 inference	 in	 geology,	 archeology	 or
paleontology—where	present	knowledge	of	cause-effect	relationships	guides	the
inferences	that	scientists	make	about	events	in	the	past.

Marshall	treats	my	argument	as	a	“god-of-the-gaps”	argument	not	because
it	actually	has	the	form	of	a	logically	fallacious	“argument	from	ignorance,”	but



because	he	tacitly	presupposes	that	materialistic	causes	will	ultimately	suffice	to
explain	all	events	in	the	history	of	life	and	that	only	such	explanations	count	as
scientific	explanations.	Yet	we	know	from	our	uniform	and	repeated	experience
that	 some	 types	 of	 phenomena—in	 particular,	 information-rich	 sequences	 and
systems—do	 not	 arise	 from	 mindless,	 materialistic	 processes.	 For	 just	 this
reason,	no	rational	person	would,	for	example,	insist	that	the	inscriptions	on	the
Rosetta	 Stone	 in	 the	 British	 museum	 must	 have	 been	 produced	 by	 purely
materialistic	causes	such	as	wind	and	erosion.

Yet	Marshall	and	many	other	evolutionary	biologists	maintain	an	a	priori
commitment	 to	 purely	materialistic	 explanation	 for	 all	 events	 in	 the	 history	 of
life,	 even	 events	 such	 as	 the	 Cambrian	 explosion	 that	 necessarily	 involve	 the
generation	 of	 massive	 amounts	 of	 new	 functional	 information.	 By	 privileging
prior	commitments	to	a	purely	materialistic	account	of	evolutionary	history	over
our	 present	 knowledge	 of	 cause	 and	 effect—in	 particular,	 our	 knowledge	 that
intelligent	agents,	and	only	intelligent	agents,	produce	information-rich	systems
and	structures—Marshall	and	others	disregard	the	methodological	imperatives	of
the	 uniformitarian	 method,	 privileging	 what	 we	 don’t	 observe	 (about	 what
happened	in	the	evolutionary	past)	over	what	we	do	observe	(the	causal	powers
of	various	entities	and	processes).	Thus,	ironically,	Marshall	does	precisely	what
he	 thinks	 he	 sees	me	 doing:	 he	 allows	 his	 own	 prior	 commitment	 to	 a	 belief
system—evolutionary	 materialism—to	 trump	 objective	 analysis	 of	 the
observational	evidence.

In	Chapter	14,	I	will	conclude	my	response	to	Marshall	with	a	postscript	on
two	other	substantive,	but	minor,	criticisms	of	Darwin’s	Doubt.
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13.

Small	Shelly	Fossils	and
the	Cambrian	Explosion

Casey	Luskin

In	his	review	of	DARWIN’S	DOUBT	in	the	journal	SCIENCE,	paleontologist	Charles
Marshall	 claims	 that	 Stephen	 Meyer	 “completely	 omits	 mention	 of	 the	 Early
Cambrian	small	shelly	fossils,”	which	he	thinks	causes	Meyer	“to	exaggerate	the
apparent	suddenness	of	the	Cambrian	explosion.”1	Yet	on	both	points	Marshall
is	wrong.	Meyer	does	not	fail	to	mention	the	small	shelly	fossils	and	he	does	not
exaggerate	the	brevity	of	the	Cambrian	explosion.

Meyer	discusses	 the	 small	 shelly	 fossils	 in	Darwin’s	Doubt.	He	writes	 as
follows:

The	Cambrian	period	543	mya	 is	marked	by	 the	appearance	of	small
shelly	fossils	consisting	of	tubes,	cones,	and	possibly	spines	and	scales
of	 larger	animals.	These	 fossils,	 together	with	 trace	 fossils,	gradually
become	 more	 abundant	 and	 diverse	 as	 one	 moves	 upward	 in	 the
earliest	Cambrian	strata	(the	Manykaian	Stage,	543–530	mya).2

Nevertheless,	although	Meyer	discusses	the	small	shelly	fossils,	he	does	not
treat	them	as	a	solution	to	the	problem	of	the	explosion	of	morphological	novelty
that	 arises	 later	 in	 the	Cambrian	period.	The	 small	 shelly	 fossils	 appear	 in	 the
fossil	 record	 at	 the	 base	 of	 the	Cambrian	 period	 about	 542–543	million	 years
ago.	The	main	pulse	of	morphological	innovation	that	Cambrian	paleontologists
commonly	 refer	 to	as	 the	“Cambrian	explosion”	 first	begins	about	530	million
years	 ago	 and	 then	 lasts	 about	 10	 million	 years	 through	 the	 Tommotian	 and
Atdabanian	 stages	 of	 the	 Cambrian	 period.	 During	 the	 first	 5–6	 million	 year
stage	(the	Tommotian)	of	the	explosion,	between	14–16	novel	phyla	first	appear
in	 the	 fossil	 record.3	 Without	 actually	 asserting	 that	 the	 small	 shelly	 fossils
somehow	explain	 the	 subsequent	 explosion	 of	 all	 these	 novel	 forms	 of	 animal
life	(or	even	 that	 the	small	shelly	fossils	 represent	ancestors	 to	all,	or	some,	of



these	forms),	Marshall	faults	Meyer	for	not	treating	them	as	part	of	the	Cambrian
explosion.

But	does	Meyer’s	decision	not	 to	treat	 them	as	clear	ancestors	of	 the	later
forms	 mean	 that	 that	 he	 exaggerated	 the	 brevity	 of	 the	 explosion	 and,	 in	 so
doing,	overlooked	a	possible	explanation	for	the	missing	ancestral	fossils	to	the
animals	that	arise	in	the	crucial	Tommotian	and	Atdabanian	periods?

It	 doesn’t—as	 Marshall’s	 own	 technical	 writing	 has	 made	 clear.	 For
example,	 in	a	2006	paper	 in	Annual	Reviews	of	Earth	and	Planetary	Sciences,
Marshall	 acknowledges	 that	 these	 fossils	 are	 of	 unclear	 evolutionary	 affinities
and	 importance.	 He	 calls	 them	 “largely	 problematic	 fossils”	 that	 are	 “hard	 to
diagnose,	 even	 at	 the	 phylum	 level.”4	 Figure	 1	 of	 his	 paper	 portrays	 them	 as
apparently	 disconnected	 from	 the	 later	 radiation	 of	 Cambrian	 animals.	 This
impression	 is	 reinforced	 in	 the	 text	of	his	article	where	he	notes	 that	 the	small
shelly	 fossils	 for	 the	 most	 part	 are	 “problematic”	 organisms	 of	 unknown
classification:

While	many	 represent	 individual	 animals,	 others	 represent	 individual
components	of	 the	armor	of	much	 larger	animals	 (Conway	Morris	&
Peel	1995).	Some	of	the	described	genera	belong	to	known	phyla	such
as	 Brachiopoda	 and	 Mollusca.	 However,	 many	 are	 problematic,
including	 the	 cambroclaves,	 coeloscleritopherans,	 cribricyatheans,
machaeridians,	tommotiids,	as	well	as	a	diverse	array	of	incertae	sedis
[fossils	of	uncertain	taxonomic	placement].5

Other	authorities	agree	that	these	small	shelly	fossils	[SSFs]	are	of	unclear
evolutionary	significance	and	affinity.	In	his	book	On	the	Origin	of	Phyla,	James
Valentine	 argues	 that	 the	 SSFs	 “are	 very	 difficult	 indeed	 to	 interpret.”6
Valentine’s	 2013	 book,	 The	 Cambrian	 Explosion,	 co-written	 with	 Douglas
Erwin,	 notes	 that	 “many	 SSFs	 are	 still	 poorly	 understood.”7	 Simon	 Conway
Morris	found	them	so	unimportant	that	he	does	not	mention	them	in	either	of	his
authoritative	books	on	 the	Cambrian	 explosion	 (Crucible	of	Creation	 or	Life’s
Solution).

Nevertheless,	Marshall	 faults	Meyer	 for	 failing	 to	mention	 the	 SSFs	 and
claims	 this	 alleged	 oversight	 resulted	 in	 his	 understating	 the	 length	 of	 the
Cambrian	explosion:

Meyer	completely	omits	mention	of	 the	Early	Cambrian	small	 shelly
fossils	 and	 misunderstands	 the	 nuances	 of	 molecular	 phylogenetics,



both	of	which	cause	him	to	exaggerate	the	apparent	suddenness	of	the
Cambrian	explosion.

Now	Marshall	never	mentions	any	specific	errors	 in	Meyer’s	 treatment	of
molecular	phylogenetics,	 so	we	must	 await	his	 further	 critique	on	 that	 subject.
But	what	 about	 the	 claim	 that	Darwin’s	Doubt	 exaggerated	 the	 brevity	 of	 the
Cambrian	explosion?	Should	Meyer	have	 included	 the	 appearance	of	 the	 early
Cambrian	 small	 shelly	 fossils	 as	 part	 of	 the	 explosion	 when	 he	 estimated	 the
length	of	that	event?	Not	according	to	a	very	recent	paper	by	Marshall	himself.
In	2010,	Marshall	co-wrote	with	James	Valentine	in	the	journal	Evolution:

By	the	beginning	of	the	Cambrian	Period,	near	543	million	years	ago,
a	 few	 kinds	 of	 “small	 shelly”	 fossils	 are	 found,	 <2mm	 in	 largest
dimension.	The	small	shellys	rose	to	a	peak	in	abundance	and	diversity
during	 the	 period	 from	 530	 to	 520	 million	 years	 ago,	 when
representatives	 of	 living	 phyla	 are	 found	 among	 them.	 During	 that
same	 period,	 a	 chiefly	 larger-bodied	 invertebrate	 fauna	 of	 up	 to	 a
dozen	 phyla,	 and	 including	 many	 soft-bodied	 forms,	 is	 also	 first
represented	by	 fossils.	This	geologically	 abrupt	 appearance	of	 fossils
representing	quite	disparate	bodyplans	of	many	living	metazoan	phyla
is	termed	the	Cambrian	explosion.8

Let’s	 consider	 the	 construction	 of	 this	 paragraph,	 in	 which	 Marshall
explains	 the	 length	 of	 the	 Cambrian	 explosion	 in	 relation	 to	 the	 small	 shelly
fossils.	 Starting	 at	 the	 end,	 Marshall	 and	 Valentine	 equate	 “the	 Cambrian
explosion”	with	the	“geologically	abrupt	appearance	of	fossils	representing	quite
disparate	body	plans.”	They	further	identify	this	period	with	“that	same	period”
wherein	“a	chiefly	larger-bodied	invertebrate	fauna	of	up	to	a	dozen	phyla,	and
including	many	soft-bodied	forms,	is	also	first	represented	by	fossils.”	Marshall
and	Valentine	also	equate	that	period	of	time	with	“the	period	from	530	to	520
million	years	ago”	and	distinguish	it	from	the	earlier	time	in	which	the	first	small
shelly	 fossils	 arose.	 Thus,	 according	 to	 Marshall—in	 a	 co-authored	 technical
paper	 written	 in	 2010—the	 Cambrian	 explosion	 does	 not	 begin	 with	 the	 first
appearance	 of	 the	 small	 shelly	 fossils	 543	 million	 years	 ago,	 or	 during	 the
earliest	part	of	the	Cambrian	period.	Rather,	he	and	fellow	paleontologist	James
Valentine	 affirm	 that	 the	 explosion	 begins	 about	 530	 million	 years	 ago	 and
lasted	to	about	520	million	years	ago—a	date	consistent	with	what	Valentine	has
written	 elsewhere,	 including	 in	 his	 recent	 book	with	Erwin	 that	Marshall	 cites
approvingly	in	his	review	of	Meyer.	There	he	writes:



[A]	 great	 variety	 and	 abundance	 of	 animal	 fossils	 appear	 in	 deposits
dating	from	a	geologically	brief	interval	between	about	530	to	520	Ma,
early	 in	 the	 Cambrian	 period.	During	 this	 time,	 nearly	 all	 the	major
living	 animal	 groups	 (phyla)	 that	 have	 skeletons	 first	 appeared	 as
fossils	(at	least	one	appeared	earlier).	Surprisingly,	a	number	of	those
localities	have	yielded	fossils	 that	preserve	details	of	complex	organs
at	 the	 tissue	 level,	 such	 as	 eyes,	 guts,	 and	 appendages.	 In	 addition,
several	 groups	 that	 were	 entirely	 soft-bodied	 and	 thus	 could	 be
preserved	only	under	unusual	circumstances	also	first	appear	in	those
faunas.	Because	many	of	those	fossils	represent	complex	groups	such
as	vertebrates	(the	subgroup	of	the	phylum	Chordata	to	which	humans
belong)	and	arthropods,	it	seems	likely	that	all	or	nearly	all	the	major
phylum-level	 groups	 of	 living	 animals,	 including	 many	 small	 soft-
bodied	groups	that	we	do	not	actually	find	as	fossils,	had	appeared	by
the	 end	 of	 the	 early	 Cambrian.	 This	 geologically	 abrupt	 and
spectacular	 record	 of	 early	 animal	 life	 is	 called	 the	 Cambrian
explosion.9

Thus,	 by	 Marshall’s	 own	 admission,	 (a)	 the	 appearance	 of	 small	 shelly
fossils	 around	 543	 million	 years	 ago	 does	 not	 mark	 the	 beginning	 of	 the
Cambrian	explosion,	and	(b)	the	Cambrian	explosion	should	be	dated	to	530	to
520	million	years	ago,	when	we	see	the	“abrupt	appearance”	of	many	disparate
body	plans,	 long	 after	 the	 small	 shellies	 appear.	This	means	 that	Marshall	 has
acknowledged	in	print	that	the	“Cambrian	explosion”	itself	lasted	only	about	10
million	 years—just	 as	 Meyer	 says	 in	Darwin’s	 Doubt.	 Indeed,	 Marshall	 and
Valentine	write	that	SSFs	appear	long	before	the	primary	explosive	radiation	of
Cambrian	animals	and	they	affirm	a	10-million-year	duration	for	 the	Cambrian
explosion.	 In	 response	 to	 Nick	Matzke,	 I	 documented	 many	 scientific	 papers
written	by	other	Cambrian	experts	that	also	assign	an	approximately	10-million-
year	period	for	the	main	pulse	of	morphological	innovation	that	paleontologists
typically	 call	 the	Cambrian	 explosion.10	 So	here	 again	we	 see	 one	of	Meyer’s
critics	 criticizing	 Meyer	 for	 holding	 a	 position11	 about	 a	 factual	 matter	 that
leading	 Cambrian	 paleontologists	 also	 hold—in	 this	 case,	 a	 position	 that
Marshall	himself	has	sometimes	publicly	affirmed.

It’s	 revealing	 that	 Marshall	 doesn’t	 actually	 claim	 that	 the	 small	 shelly
fossils	solve	the	problem	of	the	explosion	of	morphological	novelty	that	occurs
later	 in	 the	Cambrian	period.	 Instead,	he	seems	content	 to	use	 the	small	 shelly



fossils	 as	 a	 rhetorical	 cudgel,	 knowing,	 I	 suspect,	 that	 these	 fossils	 do	 little	 if
anything	to	diminish	the	real	problem	of	morphological	novelty	that	makes	the
subsequent	stages	of	the	Cambrian	period	so	vexing	from	a	Darwinian	point	of
view.
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14.

More	on	Small	Shelly	Fossils
and	the	Cambrian	Explosion

Stephen	C.	Meyer

In	my	 chapters	 replying	 to	Charles	Marshall’s	 review	 in	Science	 of	Darwin’s
Doubt,	 I’ve	 responded	 to	 his	 critiques	 of	 the	main	 argument	 of	 the	 book—in
particular,	to	(a)	his	claim	that	the	Cambrian	explosion	would	not	have	required
a	 significant	 increase	 in	 new	 genetic	 information	 and	 (b)	 his	 claim	 that	 my
positive	 argument	 for	 intelligent	 design,	 based	 on	 the	 need	 for	 an	 increase	 in
genetic	(and	other	forms	of	biological)	information,	represents	a	purely	negative
“god	of	the	gaps”	argument.

In	this	concluding	response,	I	will	address	two	other	substantive,	but	minor,
criticisms	 that	 Marshall	 makes	 of	Darwin’s	 Doubt.	 In	 his	 review	 in	 Science,
Marshall	claims	that	the	book	fails	to	discuss	the	small	shelly	fossils	that	arise	at
the	 base	 of	 the	 Cambrian	 period,	 and	 thereby	 exaggerates	 the	 brevity	 of	 the
Cambrian	explosion,1	treating	it	as	a	10-million-year	event,	rather	than	a	roughly
25-million-year	one,	as	Marshall	sometimes	(but	not	always)	does.

The	first	of	 these	 two	claims	 is	 false.	Darwin’s	Doubt	discusses	 the	small
shelly	fossils	in	the	following	paragraph:

The	Cambrian	period	543	mya	 is	marked	by	 the	appearance	of	small
shelly	fossils	consisting	of	tubes,	cones,	and	possibly	spines	and	scales
of	 larger	animals.	These	 fossils,	 together	with	 trace	 fossils,	gradually
become	 more	 abundant	 and	 diverse	 as	 one	 moves	 upward	 in	 the
earliest	Cambrian	strata	(the	Manykaian	Stage,	543–530	mya).2

Of	course,	Marshall	in	his	review	implies	that	Darwin’s	Doubt	should	have
treated	 the	 first	 appearance	 of	 the	 small	 shelly	 fossils	 as	 part	 of	 the	Cambrian
explosion.	 The	 main	 pulse	 of	 morphological	 innovation	 that	 many	 Cambrian
paleontologists	 designate	 as	 the	 explosion	 took	 place	 between	 530	 and	 520
million	years	ago.	Marshall	faults	Darwin’s	Doubt	for	failing	to	include	the	first



appearance	 of	 the	 small	 shelly	 fossils	 beginning	 12–13	 million	 years	 earlier
(543–542	million	years	 ago)	as	 the	beginning	of	 the	explosion,	 a	decision	 that
would	imply	a	22–23	million-year	event,	rather	than	a	10-million-year	event.

Readers	should	note	that	Casey	Luskin	has	already	extensively	rebutted	the
claim	 that	Darwin’s	Doubt	 exaggerates	 the	brevity	of	 the	Cambrian	explosion.
(See	Chapter	6.)	I	have	done	the	same	in	my	reply	to	John	Farrell	published	in
National	Review3	and	as	Chapter	21	in	this	book.	As	I	explain	in	my	response	to
Farrell,	Darwin’s	Doubt	 “affirms	 the	widely	 accepted	 figure	 among	Cambrian
paleontologists	 of	 about	 10	million	 years	 for	 the	main	 pulse	 of	morphological
innovation	in	the	Cambrian	period	that	paleontologists	typically	designate	as	‘the
explosion.’”	 Luskin	 also	 documents	 that	 this	 figure	 is	widely	 accepted	 among
many	Cambrian	 experts,	 including	Valentine	 and	Erwin,	whom	Marshall	 cites
affirmatively	in	his	review.

As	 Luskin	 shows	 in	 Chapter	 13,	 Marshall	 himself,	 like	 many	 other
Cambrian	experts,	does	not	regard	the	small	shelly	fossils	as	obviously	ancestral
to	most	of	 the	animals	 that	arise	 in	 the	main	explosive	period	of	 the	Cambrian
radiation.	In	one	2006	paper	he	depicts	them	as	(apparently)	disconnected	from
the	later	more	significant	pulses	of	morphological	innovation.4	In	fact,	Marshall
notes	repeatedly	that	the	small	shelly	fossils	are	“largely	problematic”	and	“hard
to	 diagnose	 even	 at	 the	 phylum	 level.”5	 As	 Luskin	 points	 out,	 in	 a	 technical
article	published	in	2010,	Marshall	specifically	excludes	the	small	shelly	fossils
from	the	10-million-year	“geologically	abrupt	appearance	of	fossils	representing
quite	disparate	body	plans”	that	he	and	co-author	James	Valentine	designate	“as
the	Cambrian	explosion.”

In	any	case,	 treating	 the	 first	appearance	of	 the	small	 shelly	 fossils	as	 the
beginning	of	the	Cambrian	explosion	does	little	to	explain	the	main	pulse	of	the
morphological	 innovation	 that	occurs	 later	during	 the	10-million-year	window.
As	I	acknowledge	in	Darwin’s	Doubt,	it	is	entirely	possible	to	assign	a	different
duration	 to	 the	 “Cambrian	 explosion”	 depending	 upon	 how	 many	 separate
paleontological	 events	 scientists	 choose	 to	 include	 within	 that	 designation.
Nevertheless,	quibbling	of	that	sort	reduces	the	debate	to	one	of	semantics.	The
key	 question	 is	 not	 how	many	 different	 events	 should	 be	 included	 within	 the
designation	“Cambrian	explosion.”	Nor	is	it	about	the	total	amount	of	time	that
some	 arbitrarily	 designated	 series	 of	 separate	 paleontological	 events	 covers.
Instead,	 the	 key	 question	 is	 what	 caused	 the	 discontinuous	 appearance	 of
morphological	 novelty	 within	 specific,	 and	 measurably	 narrow,	 windows	 of



geological	 time—whatever	 we	 choose	 to	 call	 them.	 Thus,	 Darwin’s	 Doubt
focuses	 on	 the	 crucial	 Tommotian	 and	 Atdabanian	 stages	 of	 the	 Cambrian
explosion—where	13	to	16	new	animal	phyla	arose	within	a	5	to	6	million	year
window—as	 a	 defining	 challenge	 to	 the	 efficacy	 of	 the	 neo-Darwinian
mechanism.	Marshall	doesn’t	explain	how	the	origin	of	 the	small	shelly	fossils
diminishes	that	problem.

Moreover,	as	I	have	discussed	in	response	to	Marshall	(and	in	Chapters	10
and	 12	 of	 Darwin’s	 Doubt),	 even	 a	 duration	 of	 25	 million	 years	 would	 not
appreciably	 diminish	 the	 problem	 facing	 contemporary	 evolutionary	 theory.	 In
the	first	place,	25	million	years	would	not	provide	enough	opportunities	for	the
mutation/selection	 process	 to	 search	 more	 than	 a	 tiny	 fraction	 of	 the	 relevant
sequence	 space	 necessary	 to	 produce	 even	 a	 single	 new	 gene	 or	 functional
protein.6	Second,	the	calculated	waiting	times	required	to	evolve	multi-mutation
features	also	suggest	that	even	pushing	the	beginning	of	the	Cambrian	explosion
back	to	the	first	appearance	of	the	small	shelly	fossils,	as	Marshall	suggests	we
should,	does	not	provide	enough	 time	 for	many	complex	biological	 features	 to
evolve.7	 Marshall	 does	 not	 attempt	 to	 refute	 these	 experimentally	 based
quantitative	 arguments.	Consequently,	 it’s	 hard	 to	 see	how	my	decision	not	 to
make	more	 of	 these	 enigmatic	 small	 shelly	 fossils	 in	 any	way	 undermines	 the
main	arguments	of	Darwin’s	Doubt.

Notes	1.	Specifically,	Marshall	charges:	“Meyer	completely	omits	mention	of	the	Early	Cambrian	small
shelly	 fossils	 and	 misunderstands	 the	 nuances	 of	 molecular	 phylogenetics,	 both	 of	 which	 cause	 him	 to
exaggerate	the	apparent	suddenness	of	the	Cambrian	explosion.”	Charles	R.	Marshall,	“When	Prior	Belief
Trumps	Scholarship,”	Science	341	(September	20,	2013):	1344.
2.	Stephen	C.	Meyer,	Darwin’s	Doubt:	The	Explosive	Origin	of	Animal	Life	and	 the	Case	 for	 Intelligent
Design	(New	York:	HarperOne	2013),	on	425	in	the	hardback	and	460	in	the	paperback	(footnote	39	for
Chapter	3,	“The	Not	Missing	Fossils”).

3.	 John	 Farrell,	 “How	 Nature	 Works,”	 National	 Review,	 September	 2,	 2013,
https://www.nationalreview.com/nrd/articles/355862/how-nature-works;	 Stephen	 C.	 Meyer,	 “Further
Debate	 on	 the	 Origin	 of	 Species,	 National	 Review	 September	 30,	 2013,
https://www.nationalreview.com/nrd/articles/358310/letters.

4.	See	Figure	1,	Charles	R.	Marshall,	“Explaining	the	Cambrian	‘Explosion’	of	Animals,”	Annual	Reviews
of	Earth	and	Planetary	Sciences	34	(2006):	355–384.

5.	Charles	R.	Marshall,	“Explaining	the	Cambrian	‘Explosion.’”
6.	See	Darwin’s	Doubt,	Chapter	10.
7.	See	Darwin’s	Doubt,	Chapter	12.
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IV.

Biologist:
Martin	Poenie

There	is	no	debate	about	evolution.

Physicist	and	theistic	evolutionist	Karl	Giberson
Karl	Giberson,	“The	Crazy	Way	Creationists	Try	To
Explain	Human	Tails	Without	Evolution,”	The	Daily
Beast,	June	1,	2014,	http://www.thedailybeast.com/
articles/2014/06/01/the-crazy-way-creationists-try
to-explain-human-tails-without-evolution.html.
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15.

Answering	Objections	from
Martin	Poenie

Douglas	Axe

In	June	2013,	University	of	Pittsburgh	physicist	David	Snoke	posted	a	favorable
review1	 of	 Stephen	 Meyer’s	 book,	 Darwin’s	 Doubt,	 on	 the	 website	 of	 the
Christian	 Scientific	 Society.	 Someone	 writing	 under	 the	 name	 “gandaulf”
thought	 it	 was	 too	 favorable,	 judging	 by	 the	 series	 of	 critical	 comments	 he
posted	in	response.

Although	 most	 anonymous	 comments	 don’t	 merit	 a	 reply,	 I	 knew	 from
multiple	credible	sources	that	this	gandaulf	is	a	serious	scientist:	molecular	cell
biologist	Martin	Poenie	from	University	of	Texas	at	Austin.	I	identify	him	here
with	his	permission.	Since	 some	of	Poenie’s	 criticisms	 touch	on	my	work,	 I’ll
offer	my	perspective.

Poenie’s	first	critical	comment	questions	Meyer’s	basis	for	thinking	that	the
Cambrian	explosion	must	have	 involved	 the	origin	of	many	new	protein	 folds.
According	to	Poenie	(gandaulf),	“The	argument	that	many	new	folds	are	needed
at	the	Cambrian	explosion	is	without	foundation.”2

I	suppose	we	could	approach	this	topic	by	putting	on	either	of	two	hats:	the
hat	of	an	engineer	(someone	who	designs	things)	or	the	hat	of	a	reverse	engineer
(someone	 who	 dissects	 things	 to	 gain	 some	 understanding	 of	 how	 they	 were
designed).	 But	 considering	 how	 far	 human	 technology	 is	 from	 designing
anything	like	life,	it	would	be	presumptuous	for	any	of	us	to	wear	the	engineer’s
hat	 here.	 The	 role	 of	 the	 reverse	 engineer	 is	 much	 humbler,	 and	 much	 more
appropriate.

Poenie	 may	 be	 thinking	 that	 Meyer	 made	 the	 mistake	 of	 putting	 the
engineer’s	 hat	 on,	 speaking	 about	 what	 is	 needed	 to	 build	 an	 animal	 as	 if	 he
knows	how	to	build	one.	But	any	reasonably	charitable	reading	of	Meyer	would
suggest	that	in	raising	the	question	about	the	requirements	for	building	complex



animals,	 he	 was	 approaching	 the	 question	 retrospectively	 in	 the	 manner	 of
someone	attempting	 to	 reverse	engineer	 these	systems.	So	 let’s	assume	 that	he
wrote	from	the	perspective	of	a	reverse	engineer,	not	claiming	to	have	mastered
the	art	of	making	new	animals,	but	rather	recounting	some	of	the	things	science
has	 established	 after	 considerable	 experience	 in	 the	 study	 of	 cells	 and	 the
dissection	 of	 animals,	 both	 genetically	 and	 anatomically,	 about	 what	 the
evolutionary	 process	would	 have	 needed	 to	 generate	 in	 order	 to	 build	 a	 novel
form	of	animal	life.

One	well-established	fact	is	that	individual	species	carry	lots	of	genes	that,
so	far	as	we	can	tell,	are	unique	to	their	kind.	If	you	search	Google	Scholar	for
the	term	orphan	genes,	you’ll	get	over	a	hundred	thousand	results.	According	to
a	recent	paper,	“Orphan	genes	are	defined	as	genes	that	lack	detectable	similarity
to	genes	in	other	species	and	therefore	no	clear	signals	of	common	descent	(i.e.,
homology)	can	be	inferred.”3	The	term	is	also	sometimes	applied	to	genes	 that
are	 restricted	 to	groups	at	 a	higher	 level	 than	 species,	 the	key	point	being	 that
many,	 many	 genes	 are	 specific	 to	 particular	 taxonomic	 types.	 In	 fact,	 a
whopping	 majority	 of	 the	 full	 catalog	 of	 gene	 types	 identified	 by	 genome
sequencing	projects	appears	to	be	restricted	in	this	way.	As	that	recent	paper	put
it,	“only	a	small	set	of	genes	seems	to	be	universal	across	kingdoms,	whereas	the
phylogenetic	distribution	of	all	other	genes	is	restricted	at	different	levels.”

Now,	 since	 each	 gene	 carries	 the	 sequence	 instructions	 for	 making	 a
protein,	 it	 seems	 likely	 that	 orphan	 genes	 tend	 to	 encode	 orphan	 proteins—
proteins	 that	 are	 substantially	 distinct	 from	 any	 found	 in	 other	 kinds	 of
organisms.	And	 if	 so,	 it	 also	 seems	 likely	 that	many	 of	 these	 orphan	 proteins
have	distinct	structures,	or	folds,	as	they	are	known.

Again,	we	 could	 criticize	 this	 claim	on	 the	grounds	 that	 no	one	presently
knows	how	to	design	new	protein	folds	with	any	proficiency,	but	this	is	pointless
because	 reverse	 engineering	 has	 shown	 that	 the	 inference	 is	 correct.	 Proteins
with	no	detectable	similarity	to	any	protein	of	known	structure	have	been	found
to	have	unique	fold	structures	in	about	half	of	the	cases	examined.4	Considering
that	orphan	genes	typically	account	for	10	percent	to	30	percent	of	the	genes	in
each	sequenced	genome,	and	that	multicellular	animals	have	about	ten	thousand
or	more	genes,	this	means	we	can	expect	to	find	many	dedicated	protein	folds	in
each	specific	kind	of	animal,	right	down	to	the	level	of	species.5

So	 while	 the	 passage	 of	 half	 a	 billion	 years	 prevents	 us	 from	 actually
examining	the	proteins	that	were	used	within	the	cells	that	made	up	the	animals



that	 appeared	 in	 the	 Cambrian	 explosion,	 the	 diversity	 and	 number	 of	 these
animal	 forms	 leads	 us	 to	 believe	 that	 there	 must	 have	 been	 a	 corresponding
explosion	of	protein	forms.	This	certainly	follows	from	the	facts	as	we	now	see
them,	so	Poenie’s	assertion	is	misinformed.

To	me	his	assertion	also	seems	a	bit	disingenuous,	in	that	Poenie	appears	to
be	trying	to	dismiss	a	critical	problem	without	answering	it.	Protein	folds	are	a
biological	reality,	presently	catalogued	by	the	thousands	with	more	being	added
all	 the	time.	So	any	theory	of	biological	origins	that	can’t	explain	the	origin	of
protein	folds	is	in	trouble.	Period.

Drawing	on	a	wide	body	of	evidence,	I’ve	argued	in	detail	that	Darwinian
evolution	is	in	trouble	for	precisely	this	reason.6	Failure	to	explain	protein	folds
certainly	isn’t	the	only	trouble	plaguing	Darwinism,	but	it	is	major	trouble	of	a
particularly	 stark	 kind	 that	 only	 gets	 worse	 as	 the	 science	 progresses.	 Poenie
ought	to	grapple	with	this	instead	of	trying	to	sweep	it	under	the	rug.

Notes
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Society,	 June	 21,	 2013,	 http://www.christianscientific.org/review-of-steve-meyers-new-book-darwins-
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16.

More	on	Objections	from
Martin	Poenie

Douglas	Axe

This	 is	 my	 second	 reply	 to	 comments	 that	 University	 of	 Texas	 at	 Austin
biologist	Martin	Poenie	posted	at	the	web	site	of	the	Christian	Scientific	Society.
Writing	 under	 the	 name	 gandaulf,	 Poenie	 critiqued	 arguments	 that	 Stephen
Meyer	made	 about	 proteins	 in	Darwin’s	Doubt.	 See	 the	 preceding	 chapter	 for
more	background.

Poenie	goes	on:

To	add	a	bit	more,	I	think	Meyer	could	be	so	much	more	compelling	to
examine	some	wider	data	than	just	what	Doug	Axe	says.	I	do	not	know
Doug	and	have	nothing	against	him.	Furthermore,	I	could	not	care	less
if	the	Darwinian	paradigm	falls	apart	on	the	Cambrian	explosion.	But
there	is	what	is	known	as	the	Ig	superfamily	of	proteins	which	contain,
as	the	name	suggests,	 the	Ig	fold.	Members	of	 the	Ig	superfamily	are
involved	 in	 homotypic	 adhesion	 (the	 foundation	 for	making	 tissues),
receptors,	 signaling	 proteins	 (tyrosine	 kinases)	 and	 of	 course
antibodies	 and	 T	 cell	 receptors.	 Now	 here	 are	 two	 points	 that	 are
interesting.	 First,	 one	 fold	 is	 used	 for	 many	 different	 and	 relevant
functions,	and	one	 in	particular	 that	 lies	at	 the	heart	of	 the	Cambrian
explosion—mulicellularity—which	 involves	 homotypic	 adhesion.
Secondly,	what	is	the	sequence	variability	of	the	Ig	fold	in	members	of
the	 superfamily.	 If	 it	 is	 as	 constrained	 as	 Meyer	 portends,	 then	 we
should	see	it	in	the	sequence	data.1

This	continues	the	thought	of	his	first	comment,	which	is	that	Meyer	has	no
basis	 to	 think	 that	 the	 striking	 variety	 of	 animal	 forms	 that	 appeared	 in	 the
Cambrian	 explosion	 would	 have	 required	 new	 protein	 folds.	 The	 gist	 of	 my
response	was	that	the	distribution	of	unique	genes	and	proteins	(orphans,	as	they



are	 often	 called)	 among	 extant	 animal	 kinds	 shows	 that	 each	 of	 the	 different
kinds,	right	down	to	the	level	of	species,	carries	many	genes	and	proteins	that	are
unique—found	nowhere	else.	So	even	if	it	 is	conceivable	that	animal	life	in	all
its	diversity	could	have	been	formed	without	lots	of	new	protein	folds,	that	idea
is	 purely	 hypothetical	 in	 that	 life	 as	 we	 see	 it	 doesn’t	 seem	 to	 have	 been
produced	 that	way.	Economizing	on	protein	 folds	doesn’t	seem	to	have	been	a
priority.

In	 defense	 of	 his	 assertion	 that	 new	protein	 folds	 are	 not	 needed	 for	 new
animal	forms,	Poenie	points	out	in	the	above	comment	that	one	fold	can	perform
many	 functions,	 citing	 the	 immunoglobulin	 fold	 as	 a	 key	 example.	 The
reasoning	here	is	that	once	life	has	a	basic	set	of	protein	folds,	it	should	be	easy
for	evolution	to	produce	any	number	of	new	protein	functions	by	reusing	those
folds.

Aside	 from	 the	 fact	 that	 life	 doesn’t	 seem	 to	 have	 limited	 itself	 to	 a
common	set	of	basic	folds	(which	was	my	first	point)	 there	is	another	problem
with	Poenie’s	reasoning,	one	that	is	prevalent	in	evolutionary	thinking.	The	root
of	 the	problem	lies	 in	a	curious	difference	between	 the	way	biologists	 think	of
their	 science	 and	 the	 way	 chemists	 or	 physicists	 think	 of	 theirs.	 Biologists,
unlike	the	others,	tend	to	think	they	are	doing	science	when	they	name	things.

I	remember	Glenn	Seaborg	from	my	undergraduate	days	at	Berkeley,	a	man
who	had	 the	 honor	 of	 naming	 several	 elements	 in	 the	 periodic	 table,	 and	who
had	 the	 even	 higher	 honor	 of	 an	 element	 being	 named	 after	 him	 (seaborgium,
atomic	number	106).	But	in	each	of	 these	instances,	 the	science	was	done	well
before	 the	 naming,	 and	 no	 one	 thinks	 the	 naming	 of	 an	 element	 establishes
anything	about	its	properties.

In	biology,	on	the	other	hand,	names	are	loaded	with	interpretations	to	the
point	where	the	boundaries	between	nomenclature	and	scientific	facts	are	badly
blurred.	 Yuri	 Lazebnik	 expressed	 this	 very	 well	 in	 a	 hilarious	 essay	 on	 “the
common	 fundamental	 flaw	 of	 how	 biologists	 approach	 problems,”	 which	 he
titled	“Can	a	Biologist	Fix	a	Radio?”2

Like	 most	 biologists,	 Poenie	 takes	 a	 grouping	 convention,	 namely	 the
grouping	 of	 proteins	 into	 sets	 called	 families	 or	 superfamilies	 or	 folds,	 to	 be
significant	 in	 itself.	My	 question	 is,	 how	 significant	 can	 a	 convention	 of	 that
kind	really	be?	If	you	knew	nothing	about	 two	protein	domains	other	 than	that
they	are	 said	by	convention	 to	have	 the	same	 fold,	what	would	you	be	able	 to
infer	from	that?



For	 example,	 these	 two	 protein	 domains,	 colored	 from	 red	 to	 blue	 along
their	chains,	are	classified	as	having	the	immunoglobulin	fold.	On	the	left	is	the
N-terminal	domain	 from	sweet	potato	purple	acid	phosphatase	 (PDB	accession
1xzw),	as	classified	by	the	Structural	Classification	of	Proteins.3	On	the	right	is	a
domain	 from	 the	 extracellular	 region	 of	 human	 tissue	 factor	 (PDB	 accession
2c4f),	from	the	same	classification	source.

Figure	16-1.	Illustration:	Douglas	Axe/Biologic	Institute

Both	 of	 them	 are	 portions	 of	 larger	 structures	 that	 perform	very	 different
functions.	 These	 portions	 have	 both	 similarities	 and	 differences.	 In	 fact,	 the
differences	 are	 large	 enough	 that,	 apart	 from	 some	 of	 the	 arrow	 shapes	 (beta
strands)	on	the	left	sides	of	the	pictures,	there	is	no	clear	correspondence	of	parts
even	at	 the	 level	of	gross	structure,	much	less	 the	finer	 level	of	 the	genetically
encoded	amino	acids	from	which	the	structures	are	made	(not	shown).

I’m	not	 suggesting	 that	 there	 is	 no	 basis	 for	 classifying	 these	 domains	 as
belonging	to	a	fold	group,	or	that	protein	classification	schemes	are	unimportant.
Indeed,	 classification	 is	 a	 key	 step	 toward	 bringing	 conceptual	 order	 to	 what
would	otherwise	be	a	bewildering	assortment	of	individual	protein	structures	and
functions.	What	I	am	saying	is	that	the	real	scientific	question	of	where	the	many
distinct	protein	structures	and	 functions	came	from	is	not	 reduced	or	collapsed
simply	by	placing	them	into	groups.	If	 it	were,	 then	we	could	all	but	eliminate
the	problem	by	grouping	them	under	the	single	heading:	proteins.

As	 it	 is,	 the	 fact	 that	 the	 above	 domains	 are	 conventionally	 grouped
together	merely	provides	a	convenient	way	of	grouping	the	key	questions,	all	of
which	remain	unanswered.	Can	either	of	these	replace	the	other	without	loss	of
function?	Do	they	have	parallel	histories,	or	common	histories?	Did	they	evolve
in	Darwinian	fashion	from	a	common	starting	point?	None	of	these	questions	is
eliminated	by	 the	 convention	of	 referring	 to	 these	domains	 as	 examples	of	 the
immunoglobulin	 fold.	 Indeed,	 the	 fact	 that	 their	 similarities	 are	 lost	within	 the



whole	 protein	 structures	 that	 contain	 them	 (below)	 makes	 it	 hard	 to	 guess
whether	 those	 similarities	 have	 anything	 to	 do	with	 the	 answers	 to	 these	 hard
questions.	 Meyer	 is	 right,	 then,	 to	 refer	 to	 protein	 folds	 in	 explaining	 the
problems	they	pose	for	Darwinian	evolution,	and	Poenie	 is	wrong	to	 think	that
the	 existence	of	 these	groupings	 somehow	eliminates	 the	problems	 that	Meyer
raises.

Figure	16-2.	Illustration:	Douglas	Axe/Biologic	Institute

In	 the	 end,	 the	only	way	 to	 find	out	whether	 structural	 similarity	has	 any
connection	 to	 material	 equivalence	 or	 evolutionary	 relatedness	 is	 to	 perform
experiments.	My	 colleague	Ann	Gauger	 and	 I	 have	 been	 doing	 this	 for	 some
time	 now	 to	 address	 the	 specific	 question	 of	 whether	 similarity	 implies	 that
evolutionary	transitions	are	feasible.	As	skeptics,	we	decided	to	look	at	a	pair	of
enzymes	 (proteins	 that	 do	 chemistry)	 with	 much	 more	 striking	 structural
similarity	than	biologists	require	in	order	to	infer	evolutionary	relatedness.

We	 chose	 to	 study	 this	 pair	 of	 enzymes,	 called	 Kbl	 and	 BioF:	

Figure	16-3.	Illustration:	Douglas	Axe/Biologic	Institute

The	structural	similarity	here	is	so	clear	that	part-for-part	correspondence	is
completely	unambiguous,	right	down	to	the	level	of	the	individual	amino	acids
from	which	the	chains	are	built	(not	shown	here).	Despite	the	fact	that	they	are
structural	 twins	 in	 this	 sense,	 the	 two	 enzymes	 catalyze	 different	 chemical
reactions	with	no	functional	overlap.

We	asked	whether	Darwinian	evolution	 is	 capable	of	 transforming	one	of



these	enzymes	to	perform	the	function	of	the	other.	Think	of	this	as	a	much	more
modest	 version	 of	 the	 kind	 of	 functional	 transition	 that	 Poenie	 thinks	 we	 can
safely	 infer	 from	 much	 less	 striking	 similarities	 among	 proteins	 classified	 as
having	 the	 immunoglobulin	 fold.	 If	 the	 logical	 leap	 from	 vague	 similarity	 to
evolutionary	relatedness	is	really	justified,	as	biologists	commonly	assume,	then
transitions	 between	 enzymes	 with	 striking	 similarity	 ought	 to	 be	 a	 snap.
Conversely,	if	transitions	between	enzymes	with	striking	similarity	are	found	not
to	be	a	snap,	then	biologists	ought	to	start	questioning	those	logical	leaps.

As	Ann	and	 I	 reported,	 the	 transition	 from	Kbl	 function	 to	BioF	 function
appears	 to	 be	 an	 evolutionary	 impossibility.4	 Furthermore,	 we	 haven’t	 seen	 a
convincing	case	that	any	evolutionary	transition	from	one	enzyme	function	to	a
genuinely	different	one	is	feasible.	Even	if	compelling	examples	are	eventually
found,	 the	 general	 difficulty	 of	 functional	 transitions	 is	 now	 well-established,
and	that	in	itself	makes	the	uncritical	inference	of	evolutionary	relatedness	from
similarity	alone	bad	science.	Of	course,	when	you	consider	the	central	role	this
uncritical	 inference	 plays	 in	 evolutionary	 reasoning,	 you’ll	 understand	 why
evolutionary	biologists	are	loath	to	rethink	it.

Like	 most	 biologists,	 Martin	 Poenie	 thinks	 that	 fold	 similarity	 proves
evolutionary	relatedness,	and	because	of	this	he	thinks	that	sequence	variability
among	proteins	classified	as	having	the	immunoglobulin	fold	should	be	a	good
indicator	of	constraints.	I’ve	spent	many	years	examining	this	kind	of	reasoning,
and	I’ve	found	it	to	be	unsound.	If	Poenie	is	willing	to	examine	the	evidence,	he
might	find	himself	agreeing	with	me.

Notes	 1.	Martin	 Poenie	 (as	 gandaulf),	 comment	 on	 “Review	 of	 Steve	Meyer’s	 New	 Book,	Darwin’s
Doubt,”	The	Christian	Scientific	Society,	June	23,	2013,	http://www.christianscientific.org/review-of-steve-
meyers-new-book-darwins-doubt/#comment-225.
2.	 Y.	 Lazebnik,	 “Can	 a	 Biologist	 Fix	 a	 Radio?—or,	 What	 I	 Learned	 while	 Studying	 Apoptosis,”
Biochemistry	 (Moscow)	 69,	 no.	 12	 (2002):	 1403–06,
http://protein.bio.msu.ru/biokhimiya/contents/v69/pdf/bcm_1403.pdf.

3.	See	http://scop.mrc-lmb.cam.ac.uk/scop/index.html.
4.	Ann	K.	Gauger	 and	Douglas	D.	Axe,	 “The	Evolutionary	Accessibility	of	New	Enzymes	Functions:	A
Case	 Study	 from	 the	 Biotin	 Pathway,”	 BIO-Complexity	 2011,	 no.	 1	 (2011):	 1–17,	 http://bio-
complexity.org/ojs/index.php/main/article/view/BIO-C.2011.1.

http://www.christianscientific.org/review-of-steve-meyers-new-book-darwins-doubt/#comment-225
http://protein.bio.msu.ru/biokhimiya/contents/v69/pdf/bcm_1403.pdf
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Orphan	Genes:
A	Guide	for	the	Perplexed

Ann	Gauger

Editor’s	note:	Though	Martin	Poenie	contributed	a	reply	to	Douglas	Axe,	Dr.	Poenie	declined
to	give	permission	to	include	his	post	in	this	book.	Logically,	his	article	should	have	preceded
this	one.	It	may	still	be	read	at	Evolution	News	&	Views.1

As	readers	will	know	who	have	followed	the	exchange	between	Martin	Poenie
and	Doug	Axe,	 originating	 in	 critical	 comments	 by	Dr.	 Poenie	 about	 Stephen
Meyer’s	 argument	 in	Darwin’s	 Doubt,	 we	 have	 a	 dispute	 going	 on	 between
scientists	over	how	to	interpret	experiments	about	proteins.	The	dispute	has	to	do
with	 whether	 or	 not	 neo-Darwinian	 evolution,	 or	 any	 other	 form	 of	 unguided
evolution	 for	 that	 matter,	 has	 the	 creative	 power	 attributed	 to	 it	 by	 many
scientists.

Living	things	depend	on	a	myriad	of	proteins	to	carry	out	cellular	functions.
These	proteins	are	not	globs	of	unstructured	stuff.	To	carry	out	their	function	in
the	 cell,	 most	 proteins	 have	 to	 fold	 into	 particular	 three-dimensional	 shapes.
Interestingly,	most	proteins	can	be	arranged	into	groups	based	on	the	similarity
of	 their	 structures,	 or	 folds,	 as	 scientists	 call	 them.	There	 are	 several	 thousand
distinct	folds	now	known	among	proteins	whose	structure	has	been	determined.

Here’s	 the	 surprising	 thing.	 As	 scientists	 sequence	 more	 genomes	 from
different	 organisms,	 they	 are	 discovering	 that	 roughly	 10–20	 percent	 of	 each
genome’s	 protein-coding	 sequence	 is	 new,	 that	 is,	 unlike	 any	 other	 known
protein-coding	sequence.	This	was	a	one	of	the	biggest	surprises	to	come	out	of
the	whole	genome-sequencing	project,	though	by	no	means	the	biggest.

Why?	The	working	assumption	had	been	that,	given	common	descent	and
the	 fact	 that	most	housekeeping	genes	are	 shared	among	 living	 things,	and	 the
assumption	hitherto	that	evolution	occurs	by	incremental	small	changes,	orphan
genes	 (protein-coding	 sequences	 without	 known	 protein-coding	 antecedents)



should	be	rare	if	not	non-existent.
At	 this	 point	 it	 is	 necessary	 to	 explain	 a	 little	 about	 how	 such	 orphan

sequences	 come	 to	 be	 identified.	 When	 such	 DNA	 is	 copied	 into	 RNA,
substituting	 U	 for	 T,	 the	 RNA	 is	 then	 interpreted	 by	 the	 protein-making
machinery	using	 the	 following	code:	AUG	tells	 the	protein-making	machinery,
“Start	 here,”	 and	 UAA,	 UAG,	 and	 UGA	 say,	 “Stop	 here.”	 Hence	 the	 names
“start”	 and	 “stop”	 codons.	 Just	 statistically	 speaking,	 stop	 codons	 should	 be
relatively	common	in	a	random	DNA	sequence.	In	DNA	that	does	not	code	for
protein,	roughly	1	 in	20	triplet	sequences	will	be	either	TAA,	TAG,	and	TGA.
Therefore,	stretches	of	DNA	that	have	a	start	codon	and	no	in-frame	stop	codons
for	at	least	100	nucleotides	or	more	are	called	open	reading	frames,	or	ORFs	(the
length	chosen	depends	on	assumptions	made	about	what	constitutes	a	minimum
length	for	protein	function),	and	on	that	basis	are	identified	as	possible	protein-
coding	genes	(this	is	the	case	in	bacteria—in	eukaryotes	it’s	more	complex).

Orphan	genes	 (sometimes	called	ORFan	genes	 in	bacteria)	are	 those	open
reading	frames	that	lack	identifiable	sequence	similarity	to	other	protein-coding
genes.	 Lack	 of	 similarity	 is	 hard	 to	 prove,	 given	 the	 size	 of	 the	 genomic
universe.	Methods	vary	from	researcher	to	researcher,	so	each	study	needs	to	be
evaluated	carefully.	There	is	also	always	the	possibility	that	any	given	ORF	has
no	 function.	 No	 doubt	 some	 orphan	 genes	 will	 prove	 to	 be	 artifacts	 of
incomplete	 evidence	 (see	 below).	 But	 orphan	 genes	 are	 a	 reality,	 nonetheless,
based	on	numerous	and	substantial	studies.

The	 existence	 and	 prevalence	 of	 orphan	 genes	 raises	 a	 number	 of
significant	questions.

1.			Do	orphan	genes	encode	functional	proteins?	In	many	cases	there
is	evidence	 to	suggest	 that	 they	do.	Some	are	highly	conserved,	even
essential	for	viability	to	the	organism	from	which	they	come,	implying
they	 are	 functional.	 Some	 are	 known	 to	 be	 involved	 in	 important
species-specific	or	group-specific	functions.
2.	 	 	Will	 similar	 sequences	be	 found	 in	other	genomes,	as	we	obtain
more	data?	This	 could	be	 the	 case	 if	genes	 classified	as	orphans	are
simply	 the	 result	 of	 our	 having	 sampled	 too	 little	 of	 worldwide
genomic	diversity.	As	more	genomes	are	sequenced,	we	may	find	that
orphan	genes	are	not	alone.	Orphan	genes	could	be	examples	of	once
common	 genes	 now	 lost	 in	most	 other	 species,	 or	 they	 could	 be	 far
voyagers,	come	from	other	life	forms	and	integrated	into	new	contexts



(this	is	especially	possible	among	bacteria).	This	is	unlikely	to	be	the
case	for	all	orphan	genes,	however,	because	we	keep	discovering	new
ones	as	we	sequence	more	genomes.
3.	 	 	Will	 orphan	 proteins	 show	 structural	 similarity,	 if	 not	 sequence
similarity,	 to	 known	proteins?	 This	would	 suggest	 that	 orphan	 genes
started	 out	 similar,	 but	 have	 lost	 their	 similarity	 because	 of	 rapid
adaptive	 evolution	 or,	 alternatively,	 long-term	 neutral	 evolution.	 The
current	answer	would	seem	to	suggest	that	at	least	some	orphan	genes
have	 no	 known	 structural	 similarity	 and	 are	 therefore	 unrelated	 to
other	known	proteins.	It	is	too	soon	to	say	whether	that	will	always	be
the	case.
4.	 	 	 The	 fact	 that	 such	 surprising	 species-or	 clade-specific	 proteins
exist	 raises	 interesting	 questions	 about	 where	 orphans	 come	 from.
Some	might	have	come	from	gene	duplication	(duplication	of	coding
DNA)	followed	by	rapid	adaptive	evolution	(see	#3	above).	 If	 that	 is
the	case	we	should	see	traces	left	behind	in	the	orphan	protein’s	three-
dimensional	 structure.	 Another	 possible	 mechanism	 might	 be
recruitment	from	non-coding	DNA	by	a	combination	of	mechanisms,
including	 insertion	 of	 transposable	 elements.	 This	 is	 possible,	 but	 it
would	require	that	the	insertion	or	other	mechanism(s)	be	lucky	events
in	order	 to	produce	a	stable,	 functional	protein,	 that	 is,	one	 that	 is	of
use	to	the	organism.	Exactly	how	lucky	such	an	event	might	be	is	one
of	the	issues	we	are	debating.
5.			Then	there	is	the	elephant	in	the	room	that	evolutionary	biologists
don’t	 want	 to	 acknowledge.	 Perhaps	 we	 see	 so	 many	 species-and
group-specific	 orphan	 genes	 because	 they	 are	 uniquely	 designed	 for
species-and	 group-specific	 functions.	 Certainly,	 unique	 design	 runs
contrary	to	the	expectation	of	common	descent.

Exciting	times!	Much	more	work	has	to	be	done	before	we	can	determine
which	of	the	above	possibilities	are	true.	It	may	well	be	that	all	of	them	are	true,
at	least	sometimes,	though	I	am	sure	Dr.	Poenie	would	rule	out	#5.	If	common
descent	is	true,	the	apparent	rate	of	generation	of	new	proteins	is	astonishing	by
anyone’s	 expectation.	 What	 now	 needs	 to	 be	 determined	 is	 whether	 or	 not
naturalistic	processes	known	to	be	operating	are	actually	capable	of	generating
so	many	new	proteins.



Notes
1.	Martin	Poenie,	 “Douglas	Axe,	 Protein	Evolution,	 and	Darwin’s	Doubt:	A	Reply,”	Evolution	News	&
Views,	July	23,	2013,	http://www.evolutionnews.org/2013/07/douglas_axe_pro074781.html.
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Figure	18-1.	Illustration:	Douglas	Axe/Biologic	Institute

Proteins	come	in	many	shapes	and	sizes,	as	you	can	see	in	the	illustration	above
taken	from	Doug	Axe’s	paper,	“The	Case	Against	a	Darwinian	Origin	of	Protein
Folds.”1	 Some	 can	 perform	 their	 functions	 as	 a	 single	 folded	 “domain,”	 a
coherent,	stably	folded	unit	of	protein	structure.	Others	are	composed	of	multiple
linked	domains,	or	even	separate	folded	chains	that	must	come	together	to	form
the	functional	unit	that	is	useful	to	the	cell.

How	 proteins	 manage	 to	 fold	 into	 the	 correct	 shape	 is	 an	 area	 of	 active
study	that	others	have	discussed	recently	here.	What	I	want	to	address	is	why	the
problem	of	protein	evolution	is	such	a	big	deal,	and	what	the	disagreement	with
Martin	 Poenie	 is	 about.	 Dr.	 Poenie,	 a	 University	 of	 Texas	 biologist,	 critiqued
Stephen	Meyer’s	book,	Darwin’s	Doubt,	leading	to	an	exchange	between	Poenie
and	Doug	Axe.

As	Steve	Meyer	explained	 in	his	book,	 the	problem	 is	 that	 the	number	of



possible	protein	sequences	that	could	exist	is	very	large,	occupying	a	very	large
potential	 sequence	 space,	 but	 the	 number	 of	 proteins	 that	 do	 exist	 is	 much
smaller,	and	they	are	widely	scattered	across	sequence	space	(perhaps—in	fact,
that	 is	 one	 of	 the	 things	 being	 debated).	The	 potential	 space	 is	 so	 large	 that	 a
purely	 random	 search	 for	 rare	 functional	 proteins	would	 spectacularly	 fail.	 So
unless	functional	sequences	are	easy	to	find	(very	common),	and/or	are	clustered
together	 (easily	 reachable	 from	 one	 functional	 island	 to	 another),	 explaining
current	protein	diversity	without	design	is	impossible.

Our	 interlocutors	 are	 keenly	 aware	 of	 the	 problem.	 To	 solve	 it,	 some
propose	that	the	first	proteins	were	composed	of	just	a	few	kinds	of	amino	acids.
Others	 propose	 that	 the	 first	 proteins	were	 very	 small,	 or	 that	 they	were	 very
non-specific	 (“promiscuous”	 is	 the	 word	 used	 in	 the	 literature).	 These
hypotheses	reduce	the	scope	of	the	problem	somewhat.

Others	 like	 to	 suggest	 that,	 having	 somehow	 stumbled	 on	 one	 or	 a	 few
successful	 folds,	 evolution	 was	 able	 to	 bootstrap	 its	 way	 forward	 by	 a
combination	of	gene	duplication	and	cooption	of	the	duplicates	to	new	functions,
or	by	recombining	existing	proteins	into	new	functional	forms.	There	is	now	also
the	suggestion	that	completely	new	proteins	can	sometimes	be	generated	by	the
random	insertion	of	mobile	genetic	elements	into	non-coding	DNA,	though	this
was	thought	to	be	very	unlikely	just	a	few	years	ago.

The	 problem	 with	 these	 scenarios	 is	 that	 they	 require	 proteins	 to	 be
remarkably	 tolerant	 of	 sequence	 rearrangements	 and	 insertions,	 or	 remarkably
easy	to	shift	 to	new	functions,	or	remarkably	different	at	 the	dawn	of	life	from
what	 they	 are	 now—large,	 complex,	 macromolecules	 tailored	 for	 specific
functions.

Given	that	no	one	knows	how	the	chemistry	of	life	could	be	carried	out	by	a
handful	of	non-specific	proteins,	most	people	opt	for	explanations	having	to	do
with	 recruitment	 of	 duplicate	 proteins	 to	 new	 functions	 by	 point	 mutation	 or
rearrangement,	 or	 the	 de	 novo	 creation	 of	 new	 protein-coding	 genes	 from
previously	non-coding	DNA.

Here	 is	where	 it	 gets	 interesting.	 If	 you	 examine	 the	 arguments	made	 by
Martin	Poenie,2	they	appear	to	be	mutually	contradictory:

1.	 	 	 Proteins	 can	 be	 recruited	 to	 new	 functions,	 but	 only	 if	 you	 start
with	 the	 right	 ancestral	 form.	 This	 is	 because	 multiple	 chemical
interactions	 are	 required	 to	 give	 a	 protein	 its	 shape	 and	 catalytic
activity;	proteins	that	differ	too	much	in	sequence	can	have	completely



different	networks	of	 interactions,	even	 if	 they	share	 the	same	shape.
This	means	 that	 there	may	be	no	stepwise	path	 to	convert	one	 to	 the
other.	Proteins	are	finicky	things.
2.	 	 	 Introducing	 a	 few	 mutations	 can	 so	 disrupt	 an	 enzyme	 that	 its
delicate	catalytic	activity	is	destroyed,	making	it	impossible	to	recruit
enzymes	 to	 new	 functions	 that	 are	 not	 already	 very	 similar	 in
sequence,	 and/or	 already	 share	 some	 level	 of	 function.	 Once	 again,
proteins	are	finicky	things.

Or:
3.	 	 	 Proteins	 are	 robust,	 and	 can	 easily	 be	 improved	by	 recombining
them.	In	this	way,	new	combinations	of	mutations	can	be	produced	in
one	fell	swoop,	sidestepping	potential	non-functional	combinations.
4.			You	can	create	a	new	functional	gene	by	inserting	whole	chunks	of
DNA	 into	 prior	 non-coding	 DNA,	 that	 by	 blind	 luck,	 not	 design,	 is
transcribed	and	translated	into	a	new	functional	protein	(something	the
organism	actually	benefits	from).

So	which	 is	 it?	Hard	or	 easy?	Remember,	 for	 evolution	 to	work,	proteins
need	to	be	remarkably	tolerant	of	sequence	rearrangements,	or	remarkably	easy
to	 shift	 to	 new	 functions	 by	 amino	 acid	 substitutions,	 or	 functional	 sequences
need	to	be	quite	common.

It	 would	 appear	 that	 #1	 and	 #2	 say	 the	 evolution	 of	 proteins	 is	 hard	 to
explain.	 We	 agree.	 If	 it	 were	 easy	 to	 shift	 proteins	 to	 new	 functions,	 then
something	like	the	transition	between	Kbl	and	BioF	should	have	been	possible.3
It	proved	not	to	be	possible.	But	claiming	that	the	reason	we	failed	was	because
we	didn’t	start	with	exactly	the	right	ancestral	form	makes	life’s	history	one	long
providential	 journey,	 or	 the	product	 of	 an	 incredibly	 lucky	 series	 of	 accidents.
Luck	is	a	shaky	foundation	upon	which	to	build	the	story	of	evolution,	leaving
design	as	the	alternative.

The	paper	by	Romero	and	Arnold4	that	Poenie	cites	in	support	of	claim	#3
is	based	on	experiments	that	have	nothing	to	do	with	the	problem	of	Darwinian
evolution,	and	everything	to	do	with	genetic	engineering.	The	researchers	sought
to	 optimize	 already	 existing	 enzymes	 by	 recombining	 family	 members	 that
already	had	the	same	structure	and	function,	but	different	amino	acid	sequences.
To	ensure	the	greatest	likelihood	of	success,	the	experimenters	used	an	algorithm
called	 SCHEMA	 to	 carefully	 choose	 recombination	 breakpoints	 at	 positions



most	likely	to	generate	proteins	that	work.	So	this	experiment	says	nothing	about
what	 random	 recombination	 can	do,	 or	 its	 ability	 to	 generate	new	 function.	 In
fact	 the	 authors	 of	 this	 study	 clearly	 state	 that	 random	 recombination	 fails
miserably	by	comparison.	Thus	inserting	random	sequences	into	old	proteins	is
unlikely	to	be	a	source	of	new	functional	proteins.

Claim	#4	is	based	on	the	fact	that	novel	protein-coding	sequences	(orphan
genes)	 exist	 in	 our	 own	 genomes	 and	 elsewhere.	 But	 just	 to	 point	 out	 what
should	be	obvious,	the	fact	that	something	exists	does	not	explain	how	it	came	to
exist.	 Unless	 it	 can	 be	 shown	 that	 insertion	 of	 elements	 into	 a	 random	 non-
coding	sequence	in	an	unguided	fashion	really	does	produce	functional	proteins,
then	we	can	 talk	about	 it	all	we	want,	but	we	still	don’t	know	how	the	orphan
genes	got	there.

Finally	Doug	Axe	and	others	have	had	something	to	say	about	the	rarity	of
functional	 folds.	 His	 2004	 paper,	 “Estimating	 the	 Prevalence	 of	 Protein
Sequences	 Adopting	 Functional	 Enzyme	 Folds,”	 came	 up	 with	 a	 shockingly
small	number.	From	the	abstract:

Starting	 with	 a	 weakly	 functional	 sequence	 carrying	 [the	 pattern	 of
hydropathic	 constraints	 along	 chains	 that	 form	 the	 beta-lactamase
domain	 fold],	 clusters	of	 ten	 side-chains	within	 the	 fold	 are	 replaced
randomly…	 and	 tested	 for	 function.	 The	 prevalence	 of	 low-level
function	 in	 four	 such	 experiments	 indicates	 that	 roughly	 one	 in	 1064
signature-consistent	 sequences	 [having	 the	 same	 hydropathic
constraints]	forms	a	working	domain.5

That	number	is	based	on	experiment	with	real	enzymes,	not	in	silico	mock-
ups.

So	 which	 is	 it?	 From	 the	 above	 claims	 and	 rebuttals,	 it	 is	 reasonable	 to
conclude	 that	 proteins	 are	 not	 tolerant	 of	 sequence	 rearrangements	 or
recombination	 with	 non-coding	 DNA.	 Neither	 are	 they	 easy	 to	 shift	 to	 new
functions	 by	 amino	 acid	 substitutions.	 Lastly,	 functional	 sequences	 are	 quite
rare.	 From	 these	 statements,	 it	 would	 appear	 that	 the	 unguided	 evolution	 of
proteins	 is	 hard,	 very	 hard.	 In	 fact,	 all	 the	 evidence	 points	 in	 the	 opposite
direction.	And	that	leaves	us	with	the	conclusion	that	explaining	current	protein
diversity	without	design	is	very	hard	indeed.

Notes	1.	Douglas	D.	Axe,	 “The	Case	Against	 a	Darwinian	Origin	 of	 Protein	 Folds,”	BIO-Complexity



2010,	no.	1	(2010),	1–12,	http://bio-complexity.org/ojs/index.php/main/article/view/BIO-C.2010.1.
2.	Martin	 Poenie,	 “Review	 of	Axe’s	work	 by	Martin	 Poenie,”	The	Christian	 Scientific	 Society,	 July	 22,
2013,	http://www.christianscientific.org/review-of-axes-work-bymartin-poenie.

3.	See	Ann	K.	Gauger	and	Douglas	D.	Axe,	“The	Evolutionary	Accessibility	of	New	Enzyme	Functions:	A
Case	 Study	 from	 the	 Biotin	 Pathway,	 BIO-Complexity	 2011,	 no.	 1	 (2011),	 1–17,	 http://bio-
complexity.org/ojs/index.php/main/article/view/BIO-C.2011.1.

4.	 Philip	 A.	 Romero	 and	 Frances	 H.	 Arnold,	 “Random	 Field	 Model	 Reveals	 Structure	 of	 the	 Protein
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5.	Douglas	D.	Axe,	“Estimating	the	Prevalence	of	Protein	Sequences	Adopting	Functional	Enzyme	Folds,”
Journal	 of	 Molecular	 Biology	 341	 no.	 5	 (August	 27,	 2004),	 1295–1315,
http://dx.doi.org/10.1016/j.jmb.2004.06.058.
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19.

Show	Me:
A	Challenge	for
Martin	Poenie

Douglas	Axe

Iappreciated	University	of	Texas	cell	biologist	Martin	Poenie’s	 taking	the	time
to	reply	to	what	I	said	in	Chapters	15	and	16.1

Poenie	repeats	a	complaint	that	many	others	have	made	about	the	study	of
BioF	 that	 I	 did	 with	 Ann	 Gauger.	 The	 complaint	 is	 that	 we	 examined	 the
difficulty	 of	 a	 non-historical	 functional	 transition	 instead	 of	 attempting	 to
reconstruct	evolutionary	history,	and	this	supposedly	makes	our	negative	result
irrelevant.

Ann	and	I	anticipated	this	criticism	and	explained	what’s	wrong	with	it	 in
our	 paper,2	 and	 I’ve	 reiterated	 our	 point	 at	 least	 two	 times	 since	 then.3	 The
problem,	once	again,	 is	 that	biologists	 like	Poenie	want	 to	be	 free	 to	appeal	 to
evolutionary	 processes	 for	 explaining	 past	 events	 without	 shouldering	 any
responsibility	 for	 demonstrating	 that	 these	 processes	 actually	 work	 in	 the
present.	That	clearly	isn’t	valid.	Unless	we	want	to	rewrite	the	rules	of	science,
we	have	to	assume	that	what	doesn’t	work	didn’t	work.

It	isn’t	valid	to	think	that	evolution	did	create	new	enzymes	if	it	hasn’t	been
demonstrated	that	it	can	create	new	enzymes.	And	if	Poenie	really	thinks	this	has
been	done,	then	I’d	like	to	present	him	with	an	opportunity	to	prove	it.	He	says,
“Recombination	 can	 do	 all	 the	 things	 that	Axe	 thinks	 are	 impossible.”	Can	 it
really?	Please	show	me,	Martin!

I’ll	send	you	a	strain	of	E.	coli	 that	lacks	the	Kbl	and	BioF	gene,	and	you
show	 me	 how	 recombination,	 or	 any	 other	 natural	 process	 operating	 in	 that
strain,	can	create	a	new	gene	that	does	the	job	of	BioF	within	a	few	billion	years.
You	 wouldn’t	 have	 to	 run	 a	 billion-year	 experiment	 to	 do	 this.	 You	 would
simply	 have	 to	 characterize	 an	 actual	 process	 in	 your	 lab,	 including	 the



constraints	within	which	it	operates,	and	then	do	the	math	to	show	what	it	would
do	in	a	realistic	population	over	an	evolutionary	timeframe.

That’s	exactly	what	Ann	and	I	did.	And	I	suspect	that	if	you,	Martin,	were
to	take	this	challenge	seriously,	then	our	approach	would	start	to	make	sense	to
you.	And	if	you	find	a	different	approach	that	really	does	show	how	a	working
replacement	 for	Kbl	 and	BioF	 can	 evolve,	 I	 assure	you	 that	 you	will	 have	my
rapt	attention	and	my	full	respect.	After	all,	that’s	what	real	science	deserves.

But	evolutionary	groupthink?	Hmmm…	not	so	much.

Notes
1.	Martin	 Poenie,	 “Douglas	Axe,	 Protein	Evolution,	 and	Darwin’s	Doubt:	A	Reply,”	Evolution	News	&
Views,	July	24,	2013,	http://www.evolutionnews.org/2013/07/douglas_axe_pro074781.html.

2.	Ann	K.	Gauger	and	Douglas	Axe,	“The	Evolutionary	Accessibility	of	New	Enzymes	Functions:	A	Case
Study	 from	 the	 Biotin	 Pathway,”	 BIO-Complexity	 2011,	 no.	 1	 (2011),	 1–17,	 http://bio-
complexity.org/ojs/index.php/main/article/view/BIO-C.2011.1.

3.	 See:	 Doug	 Axe,	 “When	 Theory	 and	 Experiment	 Collide,”	 Biologic	 Institute,	 April	 16,	 2011,
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V.

Miscellaneous
Challenges	There	is	no	controversy	in	the	mainstream

scientific	community	about	either
the	fact	of	evolution	or	the	major
aspects	of	evolutionary	theory.

Barbara	Forrest,	philosopher,
Southeastern	Louisiana	University	Barbara	Forrest,	“Understanding	the	Intelligent	Design

Creationist	Movement:	Its	True	Nature	and	Goals,”
The	Center	for	Inquiry	and	Office	of	Public	Policy	(May
2007,	amended	July	2007),	http://www.centerforinquiry.

net/uploads/attachments/intelligent-design.pdf.

http://www.centerforinquiry.net/uploads/attachments/intelligent-design.pdf
http://www.centerforinquiry.net/uploads/attachments/intelligent-design.pdf


20.

Backhanded	Compliments	from
THE	NEW	YORKER

David	Klinghoffer

Some	 of	 the	 most	 interesting,	 positive,	 and	 exciting	 coverage	 of	 Thomas
Nagel’s	 book	 Mind	 and	 Cosmos:	 Why	 the	 Materialist	 Neo-Darwinian
Conception	of	Nature	Is	Almost	Certainly	False	came	from	what	you	might	have
thought	were	unlikely	sources:	liberal,	secular	venues	like	The	New	Republic	and
The	New	York	Review	of	Books.1	Atheist	philosopher	Dr.	Nagel	had,	of	course,
aroused	fury	from	the	materialist	posse	with	his	praise	for	theorists	of	intelligent
design,	notably	Stephen	Meyer.

But	 the	welcoming,	 almost	 relieved	 counter-response	 seemed	 to	 a	mark	 a
turning	 point.	 It	 looked	 like	 a	 long-standing	 condition	 of	 intellectual	 sclerosis
was	 breaking	 apart	 and	 freeing	 up;	 suddenly,	 new	 ideas	were	 getting	 through,
receiving	intelligent	discussion	in	some	very	surprising	places.

The	blood	of	unimpeded	debate	was	flowing	again.	The	vow	of	silence	was
over.

Here’s	 a	 hopeful	 sign	 that,	 in	 observing	 this,	we	were	 not	mistaken.	The
New	Yorker	reviewed	Darwin’s	Doubt	and	the	result,	though	negative,	was	full
of	backhanded	compliments.	Ignore	the	snarkiness,	and	read	between	the	lines.
Linking	 to	 our	 announcement	 of	Meyer’s	 debut	 at	 #7	 on	 the	New	York	 Times
bestseller	list,2	Pulitzer	Prize-winning	science	writer	Gareth	Cook	concludes:

[D]o	 not	 underestimate	 “Darwin’s	 Doubt”:	 it	 is	 a	 masterwork	 of
pseudoscience.	 Meyer	 is	 a	 reasonably	 fluid	 writer	 who	 weaves
anecdote	 and	 patient	 explanation.	He	 skillfully	 deploys	 the	 trappings
of	 science—the	 journals,	 the	 conferences,	 the	 Latinate	 terminology.
He	has	a	PhD	from	the	University	of	Cambridge	in	the	philosophy	of
science.	He	appears	serious	and,	above	all,	reasonable.	The	Cambrian
argument	 has	 been	 a	 part	 of	 creationism	 and	 its	 inheritors	 for	many



years,	but	Meyer’s	project	 is	 to	canonize	 it,	a	 task	he	completes	with
great	 skill.	Those	who	feel	a	hunger	 for	material	evidence	of	God	or
who	sense	 that	 science	 is	 a	 conspiracy	against	 spiritual	meaning	will
find	the	book	a	thrilling	read.	Which	is	to	say,	Meyer	will	find	a	large
audience:	he	aims	to	start	a	conversation,	or	to	at	least	keep	one	going,
and	he	seems	likely	to	succeed.

The	 book’s	 best,	 most	 honest	 moments	 come	 in	 the	 concluding
chapter,	 in	which	Meyer	 travels	 to	 see	 the	 famous	Burgess	 Shale	 in
person.	 His	 son	 goes	 ahead	 on	 the	 trail	 but	 then	 suddenly	 freezes,
stricken	 with	 vertigo	 after	 peering	 down	 the	 mountain-side.	 Meyer
likens	 his	 son’s	 paralysis	 to	 modernity’s	 despair	 at	 materialism,	 its
shock	 at	 the	 prospect	 that	 the	 universe	 is	 utterly	 indifferent.	 Meyer
writes	frankly,	saying	that	his	quest	is	to	give	people	back	their	sense
of	meaning	and	purpose.	Here,	at	last,	Meyer	is	not	pretending	to	be	a
scientist.3

Sure,	there	are	grounds	to	complain.	Cook	dismisses	ID	as	“pseudoscience”
in	part	 because	he	 lets	 grad	 student	Nick	Matzke’s	bogus	 response	 to	Stephen
Meyer’s	book,	over	at	Panda’s	Thumb,	carry	much	of	the	scientific	burden	of	his
own	review	for	him.	(See	Casey	Luskin’s	reply	to	Matzke,	in	Chapter	6	above.)
Cook	seems	to	have	absorbed	the	National	Center	for	Science	Education’s	false
narrative	about	the	origins	of	ID,	and	I	don’t	think	he	understands	the	argument
that	Meyer	makes.

Cook	 says	 that	with	Darwinism	having	 failed	 to	 explain	 the	 origin	 of	 the
species	 (in	Meyer’s	 view),	 “The	only	 alternative	 explanation,	Meyer	writes,	 is
the	 involvement	 of	 an	 intelligent	 designer	 (read:	 God)	 who	 rushed	 along	 the
story	of	life	on	Earth.”	For	goodness’	sake.	No,	that’s	not	the	“only	alternative
explanation”:	a	source	of	designing	intelligence,	not	necessarily	God	at	all,	is	the
explanation	that	best	fits	the	data,	as	Meyer	painstakingly	argues.	There’s	a	big
difference.

Cook	writes:

The	 problem	 for	 Meyer	 is	 that	 what	 has	 come	 to	 be	 called	 the
Cambrian	explosion	was	not,	 in	fact,	an	explosion.	It	 took	place	over
tens	 of	 millions	 of	 years—far	 more	 time	 than,	 for	 example,	 it	 took
humans	and	chimpanzees	to	go	their	separate	ways.	Decades	of	fossil
discovery	 around	 the	 world,	 combined	 with	 new	 computer-aided



analytical	 techniques,	 have	 given	 scientists	 a	 far	 more	 complete
portrait	 of	 the	 tree	 of	 life	 than	 Darwin	 and	 Walcott	 had	 available,
making	connections	between	species	that	they	could	not	see.4

The	problem	 for	Cook	 is	 that	 it’s	 not	 the	duration	of	 the	Cambrian	 event
that’s	of	interest.	It’s	the	fact	that,	whether	in	five,	ten,	or	“tens”	of	million	years,
it	brought	into	existence	a	bewildering	variety	of	complex	creatures	that	have	no
evident	ancestry.	That	is	the	enigma,	in	the	resolution	of	which	“computer-aided
analytical	 techniques”	 offer	 no	 aid	 since	 they	 point,	 unnervingly,	 to	 many
conflicting	Darwinian	“trees	of	life.”

Neither	Cook	nor	Matzke	reckons	with	Meyer’s	description	and	analysis	of
the	 competing	 post-Darwinian	 theories	 that	 are	 out	 there—forget	 about
intelligent	design!	The	scientific	community	is	in	the	process	of	shrugging	off	a
failed	theory.	What	will	replace	it?	That	is	news!

However,	 in	 perspective,	 these	 are	minor	 grumbles	 about	Cook’s	 review.
He	 seems	 to	 be	 a	 thoughtful	 guy—it	 would	 be	 interesting	 to	 sit	 in	 on	 a
conversation	 between	 him	 and	 a	 few	 ID	 scientists.	He	would	 learn	 something
and	I	think	enjoy	the	experience.

What’s	 important	 is	 the	 way	 the	 logjam	 against	 intelligent	 discussion	 of
intelligent	design	in	the	mainstream	media	is	finally	unjamming.	Guys	like	Jerry
Coyne	and	Richard	Dawkins	(an	 increasingly	eccentric	figure)	will	continue	 to
stonewall,	refusing	to	evaluate	or	even	acknowledge	the	arguments	in	Darwin’s
Doubt	 or	 other	 rigorous	 articulations	 of	 ID.	Gentlemen	 like	Nick	Matzke	will
continue	to	search	for	typographical	errors	in	our	work,	while	creating	scientific
distractions	to	confuse	the	willing	and	the	naïve.

That’s	all	a	sideshow.	Real	scientists	and	thoughtful,	open-minded	laymen
are	 paying	 attention	 right	 now	 to	 a	 genuine	 and	 fascinating	 disputation	 about
biological	 origins.	 The	 endorsements	 from	 scientists	 in	 relevant	 fields	 that
Darwin’s	Doubt	has	already	received	is	itself	confirmation	of	that.	I	don’t	know
how	the	debate	will	be	resolved,	if	it	ever	will.	But	make	no	mistake:	the	debate
is	happening.

Notes	1.	Alvin	 Plantinga,	 “Why	Darwinist	Materialism	 Is	Wrong,”	The	New	Republic,	November	 16,
2012,	 http://www.newrepublic.com/article/books-and-arts/magazine/110189/why-darwinist-materialism-
wrong;	 H.	 Allen	 Orr,	 “Awaiting	 a	 New	 Darwin,”	 The	 New	 York	 Review	 of	 Books,	 February	 7,	 2013,
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21.

About	an	Ellipsis:
John	Farrell	in

NATIONAL	REVIEW

David	Klinghoffer

NATIONAL	REVIEW	 did	 itself	 proud	 in	making	 amends	 for	 the	 silly	 John	Farrell
review	of	Darwin’s	Doubt.	That’s	the	one	that	climaxed	with	an	examination	of
Stephen	 Meyer’s	 placement	 of	 an	 ellipsis	 mark	 accompanied	 by	 vague
intimations	of	scholarly	malpractice.1	Could	such	a	momentous	question	as	the
one	Meyer	raises—whether	biology	gives	evidence	of	design—ever	be	resolved
in	 such	 a	 petty	 fashion,	 by	 a	 dispute	 over	 punctuation	 to	 be	 adjudicated	 by
consulting	 a	 good	 copy	 editor?	 For	 sheer	 triviality	 this	 far	 exceeds	 even	Nick
Matzke	and	his	“small	shelly	fossils.”

In	the	September	30,	2013	issue,	NR	published	a	lengthy	letter	from	Meyer,
boxed	and	highlighted,	prominently	and	politely	demolishing	Farrell.	I	think	the
placement	sends	a	subtle	message:

As	 an	 avid	 reader	 of	National	 Review,	 I’m	 honored	 that	 you	 would
review	my	book	Darwin’s	Doubt.	Unfortunately,	longtime	intelligent-
design	 critic	 John	 Farrell	wildly	misrepresents	my	 argument	 and	 the
current	state	of	scientific	evidence	(“How	Nature	Works,”	September
2).

Contrary	 to	what	Mr.	Farrell	 claims,	Darwin’s	Doubt	does	not	 argue
for	 intelligent	design	primarily	based	on	 the	brevity	of	 the	Cambrian
explosion,	 nor	 does	 it	 exaggerate	 that	 brevity.	 It	 affirms	 the	 widely
accepted	 figure	 among	Cambrian	paleontologists	of	 about	10	million
years	for	the	main	pulse	of	morphological	innovation	in	the	Cambrian
period	that	paleontologists	typically	designate	as	“the	explosion.”	Nor
does	 the	 book	 base	 its	 case	 for	 intelligent	 design	 upon	 “personal



incredulity”	 about	 the	 creative	 power	 of	 materialistic	 evolutionary
processes.	 Instead,	 it	 presents	 several	 evidentially	 based	 and
mathematically	 rigorous	 arguments	 against	 the	 creative	 power	 of	 the
mutation/natural-selection	mechanism,	none	of	which	Farrell	refutes.

The	 main	 argument	 of	 the	 book	 is	 not,	 as	 Farrell	 implies,	 a	 purely
negative	 and,	 therefore,	 fallacious	 argument	 from	 ignorance.	 Instead,
the	book	makes	a	positive	case	for	intelligent	design	as	an	inference	to
the	best	explanation	for	the	origin	of	the	genetic	(and	other	forms	of)
information	 necessary	 to	 produce	 the	 first	 animals.	 It	 does	 so	 based
upon	 our	 experience-based	 knowledge	 of	 the	 power	 that	 intelligent
agents	 have	 to	 produce	 digital	 and	 other	 forms	 of	 information.	 In
formulating	 the	argument	as	an	 inference	 to	 the	best	explanation,	 the
book	 employs	 the	 same	 method	 of	 scientific	 reasoning	 that	 Darwin
used	in	his	Origin	of	Species.

Rather	than	engaging	the	actual	arguments	of	the	book,	Farrell	offers	a
spurious	 claim	 of	 out-of-context	 quotation,	 which	 has	 been	 amply
refuted	elsewhere	by	geologist	Casey	Luskin.2	A	genuine	engagement
with	the	debates	currently	taking	place	in	evolutionary	biology	would
have	been	far	more	interesting.	Neo-Darwinism	is	fast	going	the	way
of	 other	 materialistic	 ideas	 such	 as	 Marxism	 and	 Freudianism,	 but
readers	of	Farrell’s	review	sadly	were	not	able	to	learn	why.

Stephen	Meyer,	Discovery	Institute,	Seattle,	Wash.3

Farrell	is	then	allowed	a	few	lines	to	squeak	briefly	in	his	defense:

Stephen	 Meyer	 writes	 that	 his	 book	 “makes	 a	 positive	 case	 for
intelligent	design	as	an	inference	to	the	best	explanation	for	the	origin
of	 the	genetic	 (and	other	 forms	of)	 information	necessary	 to	produce
the	first	animals.”

But	 this	 presupposes	 something	 Dr.	 Meyer	 has	 never	 in	 fact
demonstrated	 in	 a	 compelling	 fashion,	 either	 in	 this	 book	 or	 in	 his
previous	 one:	 that	 new	 complex	 information	 cannot	 be	 generated	 by
purely	natural	processes.

His	inference	to	the	best	explanation—while	one	that	some	of	his	lay



readers	may	be	convinced	of—to	scientists	is	a	copout.	It	is	the	job	of
scientists	 to	 find	out	how	apparent	design	 in	nature	can	be	explained
by	 natural	 processes.	 The	 best	 explanation	 right	 now	 is	 Darwinian
evolution.

That	is	the	lamest	rejoinder	I’ve	seen	in	a	while.	Farrell	tries	to	save	face	by
resorting	to	assertion.	Demonstrating	that	“new	complex	information	cannot	be
generated	by	purely	natural	processes”	is	exactly	what	Meyer	does	in	Signature
in	the	Cell	and	Darwin’s	Doubt,	at	length.	Farrell	never	grappled	with	the	actual
evidence	or	 arguments,	 and	 for	 this	he	was	applauded	by	 Jerry	Coyne	and	 the
rest	of	the	Darwin	Defense	Force—that	would	never	applaud	anything	else	in	a
conservative	magazine	like	NR.

Farrell	observes,	“It	is	the	job	of	scientists	to	find	out	how	apparent	design
in	 nature	 can	 be	 explained	 by	 natural	 processes.”	 But	 whether	 the	 design	 in
nature	 is	 real	 or	 apparent	 is	 precisely	 the	 question	 that’s	 up	 for	 debate.	 You
don’t	settle	it	by	slipping	in	an	adjective,	or	quibbling	over	punctuation.

This	 guy	 is	 hopeless,	 but	 I	 knew	 that	 based	 upon	 uniform	 and	 repeated
experience	 of	 him.	 Congratulations	 to	 National	 Review	 for	 setting	 things
straight.

Notes	 1.	 John	 Farrell,	 “How	 Nature	 Works,”	 National	 Review,	 September	 2,	 2013,
https://www.nationalreview.com/nrd/articles/355862/how-nature-works.
2.	See	Casey	Luskin,	“In	National	Review,	John	Farrell’s	Predictable	and	Misleading	Review	of	Darwin’s
Doubt,”	 Evolution	 News	 &	 Views,	 September	 5,	 2013,
http://www.evolutionnews.org/2013/09/in_national_rev076261.html.

3.	Stephen	C.	Meyer,	 “Further	Debate	on	 the	Origin	of	Species,”	National	Review,	September	30,	2013,
https://www.nationalreview.com/nrd/articles/358310/letters.
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22.

Darwin	Defenders	Love
Donald	Prothero’s
Amazon	Review

Casey	Luskin

After	Nick	Matzke	 at	PANDA’S	THUMB	 published	 a	 review	 of	Darwin’s	Doubt
that	 failed	 to	 preemptively	 knock	 down	Stephen	Meyer’s	 thesis,	 the	 Internet’s
Darwin	brigade	was	hoping	for	something	better.	So	the	folks	at	Panda’s	Thumb
along	with	University	 of	 Toronto’s	 Larry	Moran	 and	University	 of	 Chicago’s
Jerry	Coyne	were	all	excited	when	paleontologist	Donald	Prothero	of	the	Natural
History	Museum	of	Los	Angeles	County	posted	an	Amazon	review	of	Darwin’s
Doubt.1	Their	readers	eagerly	voted	up	Prothero’s	post,	artfully	 titled	“Stephen
Meyer’s	Fumbling	Bumbling	Cambrian	Amateur	Follies,”	as	 the	“most	helpful
critical	review.”

According	 to	 Dr.	 Prothero,	 Darwin’s	 Doubt	 is	 a	 mess	 of	 “fumbling,”
“bumbling,”	 “distortions,”	 and	 “blunders.”	The	book	 is	 an	 “amateur”	 exercise,
evidence	of	Meyer’s	“folly.”	It	“butchers”	 the	subject	matter;	was	written	by	a
“fool”	who	 is	“incompetent,”	guilty	of	“ignorance,”	 is	 in	“way	over	his	head,”
and	 has	 a	 “completely	 false	 understanding	 of	 the	 subject.”	 In	 case	 that’s	 all	 a
little	too	subtle	for	you,	Prothero	says	Meyer	argues	“dishonestly”	and	promotes
a	“flat	out	lie,”	a	“fundamental	lie,”	and	other	“lies”	to	promote	a	“fairy	tale.”

Well,	 what	 justifies	 all	 the	 ad	 hominem	 invectives?	 Prothero’s	 first
complaint	is	that	Meyer’s	PhD	is	in	the	history	and	philosophy	of	science	which,
according	 to	 Prothero,	 “give[s]	 him	 absolutely	 no	 background	 to	 talk	 about
molecular	 evolution.”	 That’s	 a	 lame	 objection	 (it’s	 called	 the	 genetic	 fallacy).
Indeed,	Meyer’s	undergraduate	degree	is	in	geology	and	physics,	and	he	worked
as	a	geophysicist	 for	 four	years,	giving	him	formal	 training	on	geology-related
issues—the	primary	issues	Prothero	raises	in	his	review.	Prothero,	however,	has
already	undercut	his	own	complaint,	as	he	admitted	Evolution:	What	the	Fossils



Say	and	Why	It	Matters:

[Y]ou	don’t	 need	 a	PhD	 to	do	good	 science,	 and	not	 all	 people	who
have	PhDs	 are	 good	 scientists	 either.	As	 those	 of	 us	who	have	 gone
through	 the	 ordeal	 know,	 a	 PhD	 only	 proves	 that	 you	 can	 survive	 a
grueling	test	of	endurance	in	doing	research	and	writing	a	dissertation
on	 a	 very	 narrow	 topic.	 It	 doesn’t	 prove	 that	 you	 are	 smarter	 than
anyone	else	or	more	qualified	to	render	an	opinion	than	anyone	else.2

Prothero’s	 review	 later	 complains	 that	 creationists	 “love	 to	 flaunt	 their
PhD’s	 on	 their	 book	 covers.”	 I	 guess	 that	 means	Meyer	 isn’t	 a	 “creationist,”
since	Prothero	failed	to	notice	that	Meyer	doesn’t	mention	his	PhD	on	the	cover
of	Darwin’s	Doubt.	(And	isn’t	it	a	bit	ironic	that	Prothero	touts	his	own	PhD	in
his	bio	over	at	Skepticblog?3)	Prothero’s	second	complaint	is	that	“Almost	every
page	 of	 this	 book	 is	 riddled	 by	 errors	 of	 fact	 or	 interpretation	 that	 could	 only
result	 from	 someone	 writing	 in	 a	 subject	 way	 over	 his	 head,	 abetted	 by	 the
creationist	 tendency	 to	 pluck	 facts	 out	 of	 context	 and	 get	 their	 meaning
completely	backwards.”	Of	course	Prothero	doesn’t	list	examples	from	“almost
every	page,”	but	at	least	this	time	he	tries	to	give	one.	He	claims	“we	now	know
that	the	‘explosion’	now	takes	place	over	an	80	m.y.	time	framework.”	Perhaps
Prothero	didn’t	notice	that	Meyer	specifically	discusses	Prothero’s	own	view	and
refutes	it	in	Chapter	3	of	Darwin’s	Doubt.	I	answered	the	same	argument	in	my
response	 to	Nick	Matzke,	which	 cited	 numerous	 articles	 from	 the	mainstream
technical	 literature	 stating	 that	 the	 Cambrian	 explosion	 took	 no	more	 than	 10
million	years.4

Prothero	goes	on.
•				He	objects	that	Meyer	“dismisses	the	Ediacara	fauna	as	not	clearly
related	to	living	phyla,”	even	though	that’s	in	fact	the	consensus	view.5

•				He	charges	that	Meyer	“confuses	crown-groups	with	stem-groups”
(giving	no	examples),	when	in	fact	Meyer	explains	this	distinction.6

•				He	wrongly	charges	that	ID	is	a	“god	of	the	gaps”7	argument,	one
that	 invokes	 the	 “supernatural,”8	 when	 of	 course	 ID	 does	 no	 such
thing,9	and	Meyer	rebuts	this	charge	decisively	in	Chapters	17	and	19
of	Signature	in	the	Cell.
•	 	 	 	He	 bizarrely	misrepresents	Meyer	 as	 saying	Niles	 Eldredge	 and
Stephen	 Jay	Gould	 “are	 arguing	 that	 evolution	 doesn’t	 occur,”	when



Meyer	said	absolutely	nothing	of	the	kind.
Thus,	 a	 pattern	 in	 Prothero’s	 review	 is	 that	 he	 puts	 words	 in	 Meyer’s

mouth,	 while	 failing	 to	 engage	Meyer’s	 actual	 arguments.	 This	 is	 seen	 again
when	Prothero	writes:

Meyer	deliberately	and	dishonestly	distorts	the	story	by	implying	that
these	 soft-bodied	 animals	 appeared	 all	 at	 once,	 when	 he	 knows	 that
this	is	an	artifact	of	preservation.	It’s	just	an	accident	that	there	are	no
extraordinary	 soft-bodied	 faunas	preserved	before	Chengjiang,	 so	we
simply	have	no	fossils	demonstrating	their	true	first	appearance,	which
occurred	much	earlier	based	on	molecular	evidence.10

Of	course	Meyer	never	says	the	Cambrian	animals	appeared	“all	at	once.”
And	did	Prothero	miss	Chapter	5	of	Darwin’s	Doubt,	where	Meyer	discusses	in
great	 detail	 the	 “molecular	 evidence”	 mentioned	 by	 Prothero,	 meticulously
critiques	the	molecular	clock	hypothesis,	and	clarifies	why	it	doesn’t	account	for
the	 absence	 of	 evolutionary	 precursors	 in	 the	 Precambrian?	 Or	 what	 about
Chapters	2	and	3,	where	Meyer	explores	the	artifact	hypothesis	in	much	detail,
and	makes	 clear	why	many	Cambrian	 experts	 feel	 it	 doesn’t	 explain	 away	 the
Cambrian	explosion?	As	Meyer	observes,	 the	Cambrian	 fossil	 record	 is	 full	of
soft-bodied	organisms,	making	it	difficult	to	argue	that	the	lack	of	fossils	from	a
particular	 group	 simply	 means	 they	 were	 too	 “soft-bodied”	 to	 have	 been
preserved.11	 So	 it’s	 not	 as	 if	 Meyer	 doesn’t	 engage	 and	 discuss	 these	 issues;
indeed,	Meyer	cites	many	authorities	to	show	why	these	objections	don’t	resolve
the	 problem	 of	 the	 Cambrian	 explosion.	 Prothero	 neither	 engages	 with	 nor
mentions	any	of	these	discussions.

Prothero	 asserts	 that	 the	 “rates	 of	 evolution	 during	 the	 ‘Cambrian
explosion’	are	typical	of	any	adaptive	radiation	in	life’s	history.”	Again,	did	he
not	 read	Section	 II	 of	Darwin’s	Doubt,	where	Meyer	 argues	 that	 even	 if	 there
were	 tens	 of	 millions	 of	 years	 available	 to	 evolve	 the	 Cambrian	 animals	 (as
Prothero	 asserts),	 unguided	 evolutionary	 mechanisms	 still	 don’t	 work	 fast
enough	to	produce	many	of	their	complex	features?

Prothero	gives	no	indication	that	he	has	appreciated	this	section.	Indeed	his
only	 specific	 objection	 is	 that	 Meyer	 supposedly	 “repeats	 many	 of	 the	 other
classic	 creationist	 myths,	 all	 long	 debunked,	 including	 the	 post	 hoc	 argument
from	probability	(you	can’t	make	the	argument	 that	something	is	unlikely	after
the	fact).”	This	is	a	bizarre	claim.	Does	Prothero	not	realize	that	many	arguments



for	common	ancestry	are	after-the-fact	and	probability-based—e.g.,	two	similar
gene	 sequences	are	unlikely	 to	have	arisen	 independently,	 and	are	 thus	 said	 to
have	derived	from	a	common	ancestor?

My	 favorite	 part	 of	 Prothero’s	 review	 comes	when	 he	 says,	 “For	 a	 good
account	by	real	paleontologists	who	know	what	they’re	doing,	see	the	excellent
recent	book	by	Valentine	and	Erwin,	2013,	which	gives	an	accurate	view	of	the
‘Cambrian	diversification.’”	Excellent	 indeed!	Prothero	 is	 referring	 to	Douglas
Erwin	and	James	Valentine’s	2013	book,	The	Cambrian	Explosion.

Let’s	look	at	what	Erwin	and	Valentine	have	to	say.	Regarding	the	length	of
the	Cambrian	explosion,	they	write:

[A]	 great	 variety	 and	 abundance	 of	 animal	 fossils	 appear	 in
deposits	 dating	 from	 a	 geologically	 brief	 interval	 between	 about
530	 to	 520	 Ma,	 early	 in	 the	 Cambrian	 period.	 During	 this	 time,
nearly	 all	 the	major	 living	animal	groups	 (phyla)	 that	have	 skeletons
first	appeared	as	fossils	(at	least	one	appeared	earlier).	Surprisingly,	a
number	of	those	localities	have	yielded	fossils	that	preserve	details	of
complex	organs	at	the	tissue	level,	such	as	eyes,	guts,	and	appendages.
In	 addition,	 several	 groups	 that	 were	 entirely	 soft-bodied	 and	 thus
could	be	preserved	only	under	unusual	circumstances	also	first	appear
in	 those	 faunas.	 Because	 many	 of	 those	 fossils	 represent	 complex
groups	 such	 as	 vertebrates	 (the	 subgroup	 of	 the	 phylum	Chordata	 to
which	humans	belong)	and	arthropods,	it	seems	likely	that	all	or	nearly
all	 the	major	 phylum-level	 groups	of	 living	 animals,	 including	many
small	 soft-bodied	 groups	 that	we	 do	 not	 actually	 find	 as	 fossils,	 had
appeared	by	the	end	of	the	early	Cambrian.	This	geologically	abrupt
and	spectacular	record	of	early	animal	life	is	called	the	Cambrian
explosion.12

So	 it	 seems	 that	 unlike	 Prothero,	 Erwin	 and	Valentine	 don’t	 believe	 “the
Cambrian	explosion”	took	80	million	years,	but	rather	that	 it	 took	place	during
“a	geologically	brief	interval	between	about	530	to	520	Ma.”

Regarding	 the	 reality	 of	 the	 Cambrian	 explosion,	 Erwin	 and	 Valentine
write:

Taken	at	 face	value,	 the	geologically	abrupt	appearance	of	Cambrian
faunas	with	exceptional	preservation	suggested	the	possibility	that	they
represented	 a	 singular	 burst	 of	 evolution,	 but	 the	 processes	 and



mechanisms	 were	 elusive.	 Although	 there	 is	 truth	 to	 some	 of	 the
objections,	they	have	not	diminished	the	magnitude	or	importance
of	the	explosion.…	Several	lines	of	evidence	are	consistent	with	the
reality	of	the	Cambrian	explosion.13

So	 it	 seems	 that,	 unlike	 Prothero,	 Valentine	 and	 Erwin	 don’t	 believe	 the
Cambrian	explosion	is	merely	an	“artifact	of	preservation.”

Regarding	 rates	 of	 evolution	 during	 the	 Cambrian	 explosion,	 Erwin	 and
Valentine	write:

As	 geologists,	 we	 view	 this	 tension	 as	 a	 debate	 over	 the	 extent	 to
which	 uniformitarian	 explanations	 can	 be	 applied	 to	 understand	 the
Cambrian	 explosion.	 Uniformitarianism	 is	 often	 described	 as	 the
concept,	most	forcefully	advocated	by	Charles	Lyell	in	his	Principles
of	Geology,	that	“the	present	is	the	key	to	the	past”	(Lyell	1830).	Lyell
argued	that	study	of	geological	processes	operating	today	provides	the
most	 scientific	 approach	 to	 understanding	 past	 geological	 events.
Uniformitarianism	 has	 two	 components.	 Methodological
uniformitarianism	 is	 simply	 the	 uncontroversial	 assumption	 that
scientific	laws	are	invariant	through	time	and	space.	This	concept	is	so
fundamental	 to	 all	 sciences	 that	 it	 generally	 goes	 unremarked.	Lyell,
though,	also	made	a	further	claim	about	substantive	uniformitarianism:
that	 the	rates	and	processes	of	geological	change	have	been	 invariant
through	 time	 (Gould	 1965).	 Few	 of	 Lyell’s	 contemporaries	 agreed
with	him	(Rudwick	2008).	Today,	geologists	recognize	that	the	rates
of	 geological	 processes	 have	 varied	 considerably	 through	 the
history	 of	 Earth	 and	 that	 many	 processes	 have	 operated	 in	 the
past	that	may	not	be	readily	studied	today.

…	 One	 important	 concern	 has	 been	 whether	 the	 microevolutionary
patterns	 commonly	 studied	 in	 modern	 organisms	 by	 evolutionary
biologists	 are	 sufficient	 to	 understand	 and	 explain	 the	 events	 of	 the
Cambrian	 or	 whether	 evolutionary	 theory	 needs	 to	 be	 expanded	 to
include	 a	 more	 diverse	 set	 of	 macroevolutionary	 processes.	 We
strongly	hold	to	the	latter	position.14

Erwin	and	Valentine	are	skeptical	that	“uniformitarian	explanations	can	be
applied	to	understand	the	Cambrian	explosion.”	Why?	One	reason	could	be	that



evolutionary	mechanisms	we	observe	in	the	present	day	operate	at	rates	that	are
too	slow	to	explain	what	took	place	in	the	Cambrian	period.	They	are	careful	not
to	put	it	 in	such	plain	terms,	but	that	is	the	essence	of	their	argument.	They	do
acknowledge	 that	 there	was	an	“unusual	period	of	evolutionary	activity	during
the	early	and	middle	Cambrian”15	and	later	expressly	state:

Because	 the	 Cambrian	 explosion	 involved	 a	 significant	 number	 of
separate	 lineages,	 achieving	 remarkable	 morphological	 breadth	 over
millions	 of	 years,	 the	 Cambrian	 explosion	 can	 be	 considered	 an
adaptive	 radiation	 only	 by	 stretching	 the	 term	 beyond	 all
recognition…	 the	 scale	 of	 morphological	 divergence	 is	 wholly
incommensurate	with	that	seen	in	other	adaptive	radiations.16

Unlike	Prothero,	Erwin	and	Valentine	think	the	Cambrian	explosion	was	a
real	event,	took	far	less	than	80	million	years,	and	involved	unique	mechanisms
that	acted	more	rapidly	and	on	a	greater	scale	than	other	radiations.	These	beliefs
directly	contradict	Prothero’s	core	claims,	but	there’s	more.

Probably	the	most	striking	statement	by	Erwin	and	Valentine	comes	when
they	 concede	 that	 we	 lack	 resolved	 evolutionary	 explanations	 for	 how	 the
diversity	of	the	Cambrian	animals	arose,	and	why	these	basic	body	plans	haven’t
changed	since	that	time:

The	 patterns	 of	 disparity	 observed	 during	 the	 Cambrian	 pose	 two
unresolved	questions.	First,	what	 evolutionary	process	produced	 the
gaps	 between	 the	morphologies	 of	major	 clades?	 Second,	 why	 have
the	morphological	boundaries	of	these	body	plans	remained	relatively
stable	over	the	past	half	a	billion	years?17

Thus,	 when	 recently	 reviewing	 Erwin	 and	 Valentine’s	 book,	 the	 journal
Science	stated:	“The	grand	puzzle	of	the	Cambrian	explosion	surely	must	rank	as
one	 of	 the	 most	 important	 outstanding	 mysteries	 in	 evolutionary	 biology.”18
Likewise,	a	2009	paper	 in	BioEssays	stated,	“elucidating	the	materialistic	basis
of	the	Cambrian	explosion	has	become	more	elusive,	not	less,	the	more	we	know
about	the	event	itself.”19

That	 pretty	 much	 nixes	 Prothero’s	 confident,	 unbacked	 assertion	 that
“scientists	 have	 explained	most	 of	 the	 events	 of	 the	 Early	 Cambrian	 and	 find
nothing	out	of	the	ordinary	that	defies	scientific	explanation.”

What	more	 is	 there	 to	 say?	 I	 wonder	 who	 in	 the	 community	 of	 Darwin-



defenders	will	have	a	go	at	Darwin’s	Doubt	next.	The	best	of	luck	to	them.
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23.

Does	the	“Great
Unconformity”	Explain
Missing	Ancestors?

Casey	Luskin

During	the	Q&A	after	Stephen	Meyer’s	lecture	debut	event	for	Darwin’s	Doubt
at	 the	 Seattle	 Art	 Museum,	 a	 questioner	 asked	 whether	 the	 “Great
Unconformity”	 explains	 why	 the	 fossil	 record	 does	 not	 bear	 fossils	 that	 are
ancestors	to	the	Cambrian	animals.

An	 unconformity	 is	 an	 erosional	 surface	 representing	 a	 gap	 in	 the
geological	 record,	 where	 time	 is	 missing.	We	 can	 recognize	 an	 unconformity
when	a	geological	layer	sits	directly	on	top	of	much	older	strata,	with	a	time-gap
in	between.	The	“Great	Unconformity”	is	probably	the	most	famous	such	gap	in
the	geological	 record,	and	 is	 found	in	some	(though	certainly	not	all)	 locations
around	 the	world.	The	exact	 time	span	 it	 represents	 is	hard	 to	define	precisely
(and	 probably	 varies	 significantly	 from	 location	 to	 location),	 though	 scientists
generally	suggest	that	it	extends	from	sometime	in	the	Cambrian	(perhaps	as	late
as	 the	 middle	 Cambrian)	 back	 hundreds	 of	 millions	 of	 years	 into	 the
Precambrian	world	(perhaps	as	far	back	as	1.7	billion	years	ago).	Thus,	in	some
places	the	“Great	Unconformity”	might	represent	over	a	billion	years	of	missing
time.

Stephen	Meyer	 pointed	 out	 in	 response	 to	 the	 questioner	 that	 the	 “Great
Unconformity”	may	be	“worldwide”	in	the	sense	that	it’s	found	in	many	parts	of
the	world.	But	that	doesn’t	mean	it’s	found	everywhere.	As	Meyer	explained,	the
Great	 Unconformity	 cannot	 be	 universal,	 otherwise	 we	 wouldn’t	 have	 strata
from	the	Ediacaran	period,	and	we	wouldn’t	know	about	Ediacaran-age	fossils,
such	as	the	Precambrian	sponge	embryos	Meyer	talks	about	in	Darwin’s	Doubt.

In	the	same	way,	the	“Great	Unconformity”	in	the	Grand	Canyon	is	thought
to	 have	 erased	 significant	 parts	 of	 the	 Cambrian	 period.	 If	 this	 were	 the	 case



everywhere,	 we	 would	 have	 no	 knowledge	 of	 the	 Cambrian	 explosion	 itself.
This	 shows	 that	 while	 the	 “Great	 Unconformity”	 is	 a	 significant	 geological
feature,	it	is	not	ubiquitous.

In	 response	 to	 the	 questioner,	 Meyer	 also	 pointed	 out	 that	 this	 is	 an
unorthodox	 objection	 to	 the	 Cambrian	 explosion.	 I	 agree.	 Though	 I’ve	 read
numerous	articles	struggling	to	explain	away	the	Cambrian	explosion,	I’d	never
heard	of	anyone	arguing	that	the	alleged	Precambrian	ancestors	to	the	Cambrian
animals	 were	 missing	 because	 the	 strata	 containing	 their	 fossils	 had	 been
completely	eroded	 from	 the	 face	of	 the	earth	 in	 such	a	 “Great	Unconformity.”
But	after	hearing	this	objection,	I	did	some	research.	I	discovered	a	single	place
where	 this	 argument	 has	 been	 made:	 It	 was	 over	 100	 years	 ago	 by	 Charles
Doolittle	 Walcott,	 the	 famous	 geologist	 who	 discovered	 the	 Burgess	 Shale.
Apparently	the	argument	was	never	adopted	by	subsequent	geologists	for	good
reasons.

In	a	2006	paper	 in	Earth	Science	History,	Walcott	biographer	and	 former
National	 Museum	 of	 Natural	 History	 paleobiologist	 Ellis	 L.	 Yochelson	 (now
deceased)	noted	that	Walcott	gave	up	on	finding	biological	explanations	for	the
absence	 of	 Precambrian	 animal	 ancestors,	 and	 thus	 turned	 to	 geological	 ones.
Yochelson	quotes	Walcott	as	follows:

I	 have	 for	 the	 past	 eighteen	 years	 watched	 for	 geological	 and
paleontological	evidence	that	might	aid	in	solving	the	problem	of	pre-
Cambrian	life.	The	great	series…	have	been	studied	and	searched	for
evidences	of	 life	until	 the	conclusion	has	gradually	been	forced	upon
me	 that	 on	 the	 North	 American	 Continent	 we	 have	 no	 known	 pre-
Cambrian	marine	 deposits	 containing	 traces	 of	 organic	 remains,	 and
that	the	abrupt	appearance	of	the	Cambrian	fauna	results	from	geologic
and	not	biotic	consequences.1

Yochelson	 explains	 that	Walcott	 dubbed	 this	 unconformity	 the	 “Lipalian
interval,”	 and	 used	 it	 as	 a	 geological	 explanation	 for	 the	 lack	 of	 Precambrian
animal	fossils:

Whether	Walcott	was	right	or	wrong	in	his	interpretation,	the	Lipalian
was	 a	 grand	 synthesis	 based	 on	 years	 of	 virtually	 fruitless	 searching
for	 fossils	 in	 pre-Cambrian	 sedimentary	 deposits.	 There	 is	 an	 old
saying	 that	 the	 absence	 of	 evidence	 is	 not	 evidence	 of	 absence.
Somehow,	that	applies	 to	 the	concept	of	 the	Lipalian	and,	equally,	 to



the	speculation	as	to	what	may	have	triggered	that	concept.2

This	is	just	about	the	only	source	anywhere	I	can	find	where	someone	made
this	 argument.	 Yochelson	 himself	 notes	 that	 Walcott’s	 very	 notion	 of	 the
“Lipalian	 interval”	 was	 never	 adopted	 or	 promoted	 by	 subsequent	 geologists.
Much	less	have	any	recent	geologists	attempted	to	use	it	to	explain	away	the	lack
of	Precambrian	fossils.	Yochelson	continues:

The	 endeavor	 [Walcott’s	 proposal	 of	 the	 Lipalian	 Interval]	 was	 for
naught!	So	 far	as	one	can	 tell,	 the	net	 result	of	Walcott’s	notion	was
nothing	 whatsoever.	 Perhaps	 this	 constitutes	 an	 example	 of	 “history
repeats	 itself.”	 Walcott	 (1893)	 produced	 a	 significant	 paper	 on
geologic	 time	 that	was	widely	 distributed	 (Yochelson	 1989)	 yet	 that
had	elucidated	no	discussion.	The	most	optimistic	interpretation	is	that
the	geologic	community	accepted	 the	 interpretation	as	 so	satisfactory
that	no	comment	was	needed.

The	 first	 major	 bibliography	 of	 North	 American	 geology	 indexes
Walcott’s	 1910	 “Abrupt	 Appearance”	 paper	 under	 “Paleontology
Cambrian,”	probably	as	a	consequence	of	the	title.	The	Lipalian	is	not
separately	indexed	nor	is	there	any	sublisting	that	would	lead	to	it.	In
the	 following	 bibliography,	 covering	 1919–1928,	 Lipalian	 is	 not
indexed.	 The	 Lipalian	 is	 not	 listed	 in	 the	 compilation	 of	 Wilmarth
(1925).	It	was	only	just	mentioned	in	a	few	textbooks	and	then,	except
for	rare	appearances	in	abstracts,	the	term	has	vanished.

In	 one	 sense	 this	 disappearance	 is	 understandable,	 for	 though	 the
approach	 of	 naming	 items	 before	 there	 is	 physical	 evidence	 of	 them
has	worked	well	 in	 theoretical	 physics,	 probably	 the	 idea	was	 never
embraced	by	the	geologic	community	because	absence	of	data	did	not
appeal	 to	geologists.	Theoretical	concepts	 for	aspects	of	geology	 that
no	longer	existed,	such	as	Pangea	or	Gondwana,	were	in	the	literature.
They,	 at	 least,	 had	 some	evidence	 to	 support	 their	 establishment	 and
were	grounded	in	past	geography,	even	if	there	was	no	mechanism	at
the	time	to	explain	the	observations	that	supported	these	notions.	Time
is	ephemeral	and	basing	a	concept	on	lack	of	data	within	a	continuous
sequence	is	difficult	to	explain	and	more	difficult	to	accept.3

To	 reiterate,	 yes,	 there	 is	 evidence	 of	 the	 “Great	Unconformity”	 in	 some



parts	 of	 the	 world.	 However,	 in	 other	 parts	 there	 are	 plenty	 of	 relevant
Precambrian	 strata,	 from	 the	 period	 just	 before	 the	 Cambrian.	 Today	 that	 is
called	 the	 Ediacaran	 period,	 and	 the	 fossils	 known	 from	 it	 are	 not	 thought	 to
represent	 ancestors	 to	 the	 animals	 that	 appear	 in	 the	 Cambrian.	 In	Darwin’s
Doubt,	 Meyer	 cites	 multiple	 authorities	 who	 adopt	 this	 view.	 He	 also	 quotes
Douglas	Erwin	and	James	Valentine	who	make	a	crucial	point	showing	why	this
objection	fails:

In	 their	 2013	 book,	The	 Cambrian	 Explosion,	 paleontologists	 James
Valentine	 and	 Douglas	 Erwin	 go	 further.	 They	 note	 that	 many	 late
Precambrian	 depositional	 environments	 actually	 provide	 more
favorable	 settings	 for	 the	 preservation	 of	 fossils	 than	 those	 from	 the
Cambrian	 period.	 As	 they	 write,	 “a	 revolutionary	 change	 in	 the
sedimentary	 environment—from	 microbially	 stabilized	 sediments
during	 the	 Ediacaran	 [late	 Precambrian]	 to	 biologically	 churned
sediments	 as	 larger,	more	 active	 animals	 appeared—occurred	 during
the	 early	 Cambrian.	 Thus,	 the	 quality	 of	 fossil	 preservation	 in	 some
settings	 may	 have	 actually	 declined	 from	 the	 Ediacaran	 to	 the
Cambrian,	 the	opposite	of	what	has	 sometimes	been	claimed,	yet	we
find	a	rich	and	widespread	explosion	of	[Cambrian]	fauna.”4

The	Ediacaran	strata,	just	below	the	Cambrian,	do	not	yield	ancestors	to	the
Cambrian	fauna.	So	the	mystery	remains.

A	paper	 in	Nature5	 does	 try	 to	 explain	 the	Cambrian	 explosion	using	 the
Great	Unconformity.	But	it	doesn’t	cite	the	gap	in	the	fossil	record	as	supposed
evidence	 that	 Precambrian	 animal	 fossils	were	 destroyed.	 Instead,	 it	makes	 an
even	weirder	argument—that	the	weathering	of	rock,	evidence	of	which	we	see
in	 the	Great	Unconformity,	 dumped	 a	 bunch	 of	 sediment	 into	 the	 oceans,	 and
that	 sediment	 triggered	 the	 Cambrian	 explosion.	 I	 discussed	 the	 paper	 at
Evolution	News	&	Views:

Citing	increased	chemical	weathering	around	the	time	of	the	Cambrian
explosion	 doesn’t	 explain	 the	 abrupt	 appearance	 of	 new	 genes	 and
other	genetic	 information	needed	to	generate	new	body	plans.	If	 they
expect	us	to	believe	that	sedimentation	rates	explain	the	sudden	origin
of	new	body	plans,	then	it	would	seem	that	the	Cambrian	explosion	is
still	a	“mystery.”6

Compared	 to	 this	 wacky	 argument,	 I’d	 almost	 prefer	 the	 fanciful	 (and



conveniently	 unfalsifiable)	 idea	 that	 all	 the	 Precambrian	 ancestors	 disappeared
because	 all	 their	 strata	 weathered	 away	worldwide.	 That,	 despite	 having	 been
discarded	by	scientists,	at	least	has	a	veneer	of	remote	plausibility.

Notes	 1.	 Ellis	 L.	 Yochelson,	 “The	 Lipalian	 Interval,	 A	 Forgotten,	 Novel	 Concept	 in	 the	 Geological
Column,”	 Earth	 Sciences	 History	 25,	 no.	 2	 (2006):	 251–269,
https://hess.metapress.com/content/772747j430w13n61.	See	page	265.
2.	Ibid.,	266.
3.	Ibid.

4.	Stephen	C.	Meyer,	Darwin’s	Doubt:	The	Explosive	Origin	of	Animal	Life	and	 the	Case	 for	 Intelligent
Design	(New	York:	HarperOne,	2013),	69.

5.	 Shanan	E.	 Peters	 and	Robert	 R.	Gaines,	 “Formation	 of	 the	 ‘Great	Unconformity’	 as	 a	 trigger	 for	 the
Cambrian	 explosion,”	 Nature	 484	 (April	 19,	 2012),	 363–66,
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VI.

Trends	in	Reviewing
DARWIN’S	DOUBT

Let	me	say	this	as	clearly	as	possible,	so
there	can	be	no	mistake	about	what	I	mean:
there	is	no	controversy.	Just	because	a	few
misguided	so-called	scientists	question
the	validity	of	the	concept	of	evolution
doesn’t	mean	there	is	a	controversy.

Gregory	A.	Petsko,	GENOME	BIOLOGY
Gregory	A.	Petsko,	“It	Is	Alive,”	Genome

Biology,	9(6)	(June	23,	2008):	106.



24.

Evidence	of	Short-
Term	Memory	Loss

David	Klinghoffer

If	you’ve	spent	time	with	aged	loved	ones	afflicted	by	senile	dementia,	this	will
ring	a	bell.	You	pay	a	visit	to	your	old	Uncle	Ben	and	in	the	course	of	chatting,
he	comes	out	with	an	adamant	statement	of	 fact	 that’s	clearly	 in	error.	Gently,
you	may	try	to	correct	him.	But	five	minutes	later,	he’s	forgotten	what	you	said
and	makes	 the	 identical	 statement,	more	 forcefully	 than	 before.	You	 try	 again
but,	another	five	minutes	later,	you	realize	the	capacity	for	short-term	memory	is
just	no	longer	there.

In	 interactions	 with	 some	 of	 our	 most	 adamant	 critics	 from	 the	 online
Darwin	brigade,	 it’s	a	 lot	 like	 that.	Well-suited	 to	 the	defense	of	an	antique	of
nineteenth-century	materialism,	there’s	a	certain	Darwinian	dementia	that	keeps
our	interlocutors	from	assimilating	evidence	and	arguments	that	go	against	their
views.	Some	of	 the	 responses	 to	Stephen	Meyer’s	book,	Darwin’s	Doubt,	will
illustrate.

It	goes	like	this:	They	make	a	claim	and	you	answer	them.	But	shortly	after,
they	are	 coming	at	 you	again	with	 the	 identical	 claim,	more	belligerently	 than
before,	 as	 if	 you’d	 said	 nothing	 at	 all.	 Either	 there’s	 been	 a	 genuine	memory
dump,	 or	 they	never	 really	 heard	 you,	 or	 they	did	 hear	 and	 retained	what	 you
said,	but	choose	now	to	act	as	if	they	didn’t.

Take	 the	 matter	 of	 the	 2003	 paper	 by	 Long	 et	 al.	 that	 has	 served	 as	 a
rallying	 cry	 for	 Darwinists,	 supposedly	 demonstrating,	 by	 reviewing	 many
earlier	 studies,	 how	 novel	 genetic	 information	 arises	 through	 unguided
Darwinian	 processes.1	 The	 Long	 paper,	 which	 originally	 appeared	 in	 Nature
Reviews	Genetics,	featured	prominently	in	the	Kitzmiller	trial	and	decision,	and
our	old	friend	Nick	Matzke	has	been	flogging	it	for	years.

You	may	recall	Matzke’s	review	of	Darwin’s	Doubt2	published	at	the	group



blog	Panda’s	Thumb.	This	 is	 the	one	where	he	 supposedly	 read	Meyer’s	book
the	day	of	its	publication	and	immediately	composed	a	9,400+	word	“review”	all
in	little	more	than	24	hours.	(See	Casey	Luskin’s	analysis	of	this	feat	in	Chapter
3.)	In	Chapter	11	of	the	(lengthy)	book	that	Matzke	purported	to	read	and	review
in	 that	 time,	 Meyer	 elaborately,	 devastatingly	 debunks	 the	 relevance	 and
significance	of	the	Long	paper.	Meyer	cites	Matzke	by	name	in	Chapter	11,	and
rebuts	his	specific	arguments	 regarding	Long	et	al.	 If	you	know	Matzke	as	we
do,	you	would	expect	him	to	try	to	bring	the	hammer	down	in	reply.

Matzke	 in	 his	 response	 does	 indeed	 build	 up	 to	Meyer’s	Chapter	 11—he
must	know	it’s	important.	But	when	it	comes,	it’s	a	feather’s	blow,	amounting	to
little	 more	 than	 a	 few	 bullet	 points,	 a	 spray	 of	 snarky	 insults,	 yet	 another
assertion	that	Long	et	al.	have	it	all	figured	out,	and	a	shrug:	“Anyway,	most	of
this	has	been	rebutted	elsewhere	on	[Panda’s	Thumb],	and	there	is	little	point	in
doing	 it	 again.”	The	 tone	 is	 so	 superior	and	obnoxious	 that	 the	careless	 reader
might	come	away	with	the	mistaken	idea	that	Matzke	has	replied	to	Meyer.

But	he	hasn’t.	It’s	Uncle	Ben,	hopping	back	onto	the	rumbling	freight	car	of
his	 previous	 line	 of	 thought,	 undeterred	 by	 attempts	 to	 set	 him	 straight	 on	 the
facts.	 “So	 as	 I	 was	 saying,”	 intones	 old	 Ben,	 paraphrasing	 Matzke,	 “all	 this
intelligent	 design	 nonsense	 was	 refuted	 way	 back	 in	 2003	 by	 Dr.	 Long,	 and
Stephen	Meyer	never	said	a	word	worth	repeating	in	answer	to	him.”

At	least	Nick	Matzke	acknowledges	that	something	has	been	said—though,
notwithstanding	his	high-speed	reading	of	Darwin’s	Doubt,	what	exactly	it	was
that	was	 said	 seems	mostly	 to	 have	 fallen	 victim	 to	 a	memory	 reset.	You	 can
engage	geologist	Donald	Prothero	on	a	subject—in	his	case,	the	duration	of	the
Cambrian	explosion—only	to	realize	that	nothing	at	all	you	told	him	has	stuck	in
his	memory.	It	is	truly	as	if	you	never	opened	your	mouth.

In	 Darwin’s	 Doubt,	 Meyer	 recounts	 a	 debate	 held	 in	 2009,	 pitting	 him
against	Dr.	Prothero,	where	Prothero	contended	 that	 the	Cambrian	“explosion”
was	no	explosion	at	all	since	it	covered	a	period	some	80	million	years	in	length.
That’s	a	lot	longer	than	the	5	million	years	normally	cited	by	Meyer	and	others.

In	the	book,	Meyer	patiently	explains,	as	at	the	debate,	that	the	figure	of	80
million	years	is	arrived	at	by	sleight	of	hand,	a	definitional	trick:

As	 I	was	 listening	 to	 [Prothero’s]	 opening	 statement,	 I	 consulted	 his
textbook	 to	 see	 how	 he	 had	 derived	 his	 80-million-year	 figure.	 Sure
enough,	 he	 had	 included	 in	 the	 Cambrian	 explosion	 three	 separate
pulses	of	new	 innovation	or	diversification,	 including	 the	origin	of	 a



group	of	late	Precambrian	organisms	called	the	Ediacaran	or	Vendian
fauna.	He	also	included	not	only	the	origin	of	the	animal	body	plans	in
the	 lower	 Cambrian,	 but	 also	 the	 subsequent	 minor	 diversification
(variations	 on	 those	 basic	 architectural	 themes)	 that	 occurred	 in	 the
upper	Cambrian.	He	included,	for	example,	not	just	the	appearance	of
the	first	trilobites,	which	occurred	suddenly	in	the	lower	Cambrian,	but
also	the	origin	of	a	variety	of	different	trilobite	species	later	from	the
upper	Cambrian.

In	 my	 response	 to	 Prothero,	 I	 noted	 that	 he	 was,	 of	 course,	 free	 to
redefine	the	term	“Cambrian	explosion”	any	way	he	liked,	but	that	by
using	 the	 term	 to	 describe	 several	 separate	 explosions	 (of	 different
kinds),	he	had	done	nothing	to	diminish	the	difficulty	of	explaining	the
origin	of	the	first	explosive	appearance	of	the	Cambrian	animals	with
their	 unique	 body	 plans	 and	 complex	 anatomical	 features.	 Beyond
this…	 the	Vendian	organisms	may	not	have	been	animals	 at	 all,	 and
they	 bear	 little	 resemblance	 to	 any	 of	 the	 animals	 that	 arise	 in	 the
Cambrian.3

Yet	 in	Prothero’s	comments	on	Darwin’s	Doubt,	he	bluntly	 reverts	 to	 the
80-million-year	figure,	as	if	Meyer	had	said	nothing:	“[W]e	now	know	that	the
‘explosion’	now	takes	place	over	an	80	m.y.	time	framework.	Paleontologists	are
gradually	 abandoning	 the	misleading	 and	 outdated	 term	 ‘Cambrian	 explosion’
for	a	more	accurate	one,	‘Cambrian	slow	fuse’	or	‘Cambrian	diversification.’”4
(The	 latter	 claim	 is	 also	 extremely	 deceiving,	 as	 you	 can	 see	 in	 Chapter	 5	 of
Darwin’s	Doubt.)	Prothero	also	complains	that	“[Meyer]	wastes	a	full	chapter	on
the	empty	concept	of	‘information’	as	the	ID	creationists	define	it,”5	as	if	he	has
forgotten	that	scientists	quite	apart	from	ID	advocates	have	been	thinking	about
the	 concept	 of	 biological	 information	 since	 1953	 when	 Watson	 and	 Crick
sparked	the	realization	that	storing	such	information	is	exactly	what	DNA	does.
Meyer	 explains	 further	 in	 Signature	 in	 the	 Cell,	 but	 that	 too	 has	 been	 purged
from	the	mind	of	Donald	Prothero.

Obviously	 I	 am	not	 saying	 these	writers	 suffer	 from	a	medical	 condition,
but	 their	 brains	 do	 appear	 to	 have	 undergone	 repeated	 cleansings	 of	 what	 an
ordinary	scholar,	specializing	in	a	relevant	field,	ought	to	be	able	to	retain	in	his
mind,	especially	given	frequent	reminders.

All	of	us,	to	some	degree,	are	selective	in	the	data	we	choose	to	assimilate,



especially	when	we’re	challenged	on	points	of	personal	significance	to	us.	This
is	how	people	maintain	 their	most	 rigid,	 fixed	 ideas	against	all	evidence	 to	 the
contrary.	With	Darwinists,	what	stands	out	is	the	combination	of	arrogance	with
the	failure	to	register	what	your	opponents	have	said.	As	a	tactical	matter,	it	sure
is	convenient	for	them.

Notes	 1.	 Manyuan	 Long	 et	 al.,	 “Chromosome	 Rearrangement	 and	 Transportable	 Elements,”	 Annual
Review	of	Genetics	36	(2002):	389–410.
2.	 Nick	 Matzke,	 “Meyer’s	 Hopeless	 Monster,	 Part	 II,”	 Panda’s	 Thumb,	 June	 19,	 2013,
http://pandasthumb.org/archives/2013/06/meyers-hopeless-2.html.

3.	Stephen	C.	Meyer,	Darwin’s	Doubt:	The	Explosive	Origin	of	Animal	Life	and	 the	Case	 for	 Intelligent
Design	(New	York:	HarperOne,	2013),	72–73.

4.	Donald	Prothero,	“Steven	Meyer’s	Fumbling	Bumbling	Cambrian	Amateur	Follies,”	Amazon.com,	July
21,	2013,	http://www.amazon.com/review/R2HNOHERF138DU.
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25.

Reviewing	the	Reviewers:
A	Taxonomy	of	Evasion

David	Klinghoffer

For	 his	 review	 in	SCIENCE	 of	 Stephen	Meyer’s	DARWIN’S	Doubt,	UC	Berkeley
paleontologist	Charles	Marshall	deserves	a	prize.	Almost	alone	among	critics	of
the	book,	Marshall	grapples	with	the	main	evidence	and	arguments.

The	 rest	 of	 the	 hostile	 reviewers,	 Darwinian	 scientists	 and	 others,	 have
been…	interesting.	I’ve	read	a	lot	of	book	reviews	in	my	professional	life.	After
college	I	went	to	work	at	National	Review	where	soliciting,	receiving,	accepting,
rejecting,	and	editing	book	reviews,	from	academics	and	journalists,	was	what	I
did	for	a	decade.	It	was	an	education.

One	 thing	I	 learned	 is	not	 to	be	 intimated	by	professors,	 in	science	or	 the
humanities.	Once	you’ve	seen	their	output	 in	 the	raw,	before	being	edited,	you
are	never	the	same	again.

Steve	 Meyer’s	 book	 tackles	 a	 subject	 that	 is	 not	 only	 important—what
could	be	more	so	than	the	question	of	whether	life’s	history	reflects	purpose	and
intention?—it’s	 also	 challenging	 intellectually.	 While	 written	 accessibly	 for	 a
general	 audience,	 it	 brings	 together	 interdisciplinary	 topics	 of	 scholarly	 study
that	are	not	easy.

You	look	to	the	men	and	women	who	work	in	the	relevant	fields	for	their
response.	 Unfortunately,	 among	 critics	 of	Darwin’s	 Doubt,	 the	 overwhelming
unifier	has	been	a	consistent	evasiveness	as	 to	 the	actual	contents	of	 the	book.
Marshall’s	 review	 in	Science	 is	 the	 exception;	 overall,	 the	 reviewers	 from	 the
field	of	evolutionary	biology	and	its	allied	disciplines	disappoint	me.

Hostile	 responses	 of	 Meyer’s	 book,	 from	 Darwinian	 scholars	 and	 the
Internet	 evolution	 activists	 who	 love	 them	 too	 much,	 fall	 into	 the	 following
categories,	producing	a	taxonomy	of	evasion:



1.	The	Review	Based	on	Undisguised	Ignorance

It	started	months	before	publication	of	Darwin’s	Doubt,	when	of	course	no	one
had	read	the	book,	with	Jerry	Coyne	(University	of	Chicago)	and	Joe	Felsenstein
(University	 of	 Washington)	 reassuring	 blog	 readers	 that	 they	 already	 pretty
much	 knew	 what	 Meyer’s	 arguments	 would	 be.	 Coyne’s	 classic	 summary	 of
Meyer’s	book:	“Yes,	baby	Jesus	made	the	phyla!”1

2.	The	Review	Based	on	Disguised	Ignorance

Nick	Matzke	supposedly	read	and	reviewed	Darwin’s	Doubt,	in	a	post	of	more
than	9,400	words	published	at	Panda’s	Thumb	little	more	than	24	hours	after	he
purchased	 the	 book	 on	 the	 date	 of	 its	 publication.	 The	 suspicion	 that	Matzke
failed	 to	 give	Meyer’s	 book	 a	 fair	 examination,	 the	 kind	 where	 you	 read	 the
words	on	the	pages	rather	than	just	flipping	through	and	looking	for	your	name
in	 the	 index,	 is	 supported	 by	 the	 fact	 that	 he	 ignored	 its	 most	 important
arguments.	This	didn’t	stop	other	writers	(Jerry	Coyne,	Gareth	Cook	in	The	New
Yorker,	John	Farrell	in	National	Review)	from	citing	Matzke	as	the	authoritative
source	of	their	dismissals.

Meyer’s	 previous	 book,	 Signature	 in	 the	 Cell,	 received	 much	 the	 same
treatment,	 notoriously	 from	 Francisco	 Ayala	 (UC	 Irvine)	 who	 has	 given	 his
name	 to	 this	 procedure.	 To	 “Ayala”	 a	 book	 is	 to	 review	 and	 pan	 it	 without
having	read	the	work.2

3.	The	Reviewer	Who	Cannot	Remember	That	His
Objections	Have	Already	Been	Answered	Donald	Prothero	(Natural	History
Museum	of	Los	Angeles	County)	is	the	holotype	specimen	here,	though	Nick
Matzke	falls	into	the	category	as	well.	(See	my	immediately	preceding	chapter
and	Casey	Luskin’s	Chapter	22.)	4.	The	Reviewer	Who	Cannot	Remember	That

Previous
Reviews	of	Darwin’s	Doubt	Have	Already	Been	Answered	John	Pieret	is	only	a
blogger	as	far	as	I	can	tell,	not	a	scholar	in	any	field.	He	received	congratulations

for	rounding	up	hostile	reviews	of	Darwin’s	Doubt—without	anywhere
acknowledging	that	we	have	been	assiduously	demolishing	them	pretty	much	as
they	appear.3	Again,	it’s	like	these	guys	experience	a	kind	of	memory	reset	when

they	come	across	information	they	don’t	like,	so	that	displeasing	data	is



sloughed	off	almost	as	soon	as	it	is	encountered.

5.	The	Stalled	Review

At	Panda’s	Thumb,	Richard	B.	Hoppe	 (apparently	not	 employed	as	 a	 scientist
but	identified	by	Wikipedia	as	the	“holder	of	a	PhD	in	Experimental	Psychology
from	the	University	of	Minnesota”)	brandishes	“the	most	ambitious	effort”	at	a
review	of	Darwin’s	Doubt,	authored	by	an	“anonymous	scientist”—Smilodon’s
Retreat—not	 to	 be	 confused	 with	 the	 Unknown	 Comic	 of	Gong	 Show	 fame.4
This	anonymous	 reviewer	 said	he	was	“slogging	 through”	 the	book	 section	by
section.	 Soon	 he	 seems	 to	 have	 stalled.	 In	 the	 end,	 it	 was	 evident	 he	 was
permanently	stuck.5

6.	The	Review	or	Other	Response	to	the	Book
Whose	Name	One	Dare	Not	Speak	In	Chapter	28,	Casey	Luskin	points	out	an
interesting	strategy	employed	by	a	team	writing	in	Current	Biology,	led	by
Michael	S.Y.	Lee	(University	of	Adelaide,	Australia).	In	offering	a	purported
solution	to	what	they	call	“Darwin’s	dilemma,”	they	“make	reference	to

‘opponents	of	evolution,’	and	critique	a	very	Meyer-esque	argument,	but…
refuse	to	cite	Meyer	or	Darwin’s	Doubt	by	name.”6

So	too	the	commentary	article	in	Science	accompanying	Charles	Marshall’s
review,	by	M.	Paul	Smith	(Oxford	University	Museum	of	Natural	History)	and
David	 A.	 T.	 Harper	 (Durham	 University),	 which	 offers	 to	 clarify	 the	 true
“Causes	of	the	Cambrian	Explosion.”	No	mention	of	Meyer.7	On	the	day	it	came
out,	Smith	and	Harper’s	 article	was	plugged	by	Carl	Zimmer	 in	 the	New	York
Times—again,	with	no	reference	to	the	real	news	peg,	Meyer’s	book.8

As	 Luskin	 notes,	 “It’s	 now	 evident	 that	 their	 previous	 denials
notwithstanding,	 Darwin	 defenders	 have	 been	 unnerved	 by	Darwin’s	 Doubt.”
They	can’t	ignore	us	but	they	can’t	speak	our	name	either.	Why?	Probably	they
think	they	would	be	doing	us	a	favor.	Writing	at	Why	Evolution	Is	True,	Coyne
tries	 to	 answer	Michael	 Egnor’s	 takedown	 at	Evolution	 News	&	 Views	 of	 his
views	 on	 free	 will.	 Coyne	 excuses	 himself	 for	 doing	 so:	 “The	 [Discovery
Institute]	 has	 nothing	more	 to	 do	 than	 attack	 atheists,	 evolutionary	 biologists,
and	tout	its	Jesus-soaked	books;	and	I	don’t	feel	like	giving	them	hits.”	Ah,	baby
Jesus	and	the	phyla,	again!9

For	Coyne,	by	his	own	account,	it’s	about	getting	“hits”	for	your	blog.	For



us,	it’s	about	an	argument	on	questions	of	ultimate	significance.	For	us,	the	point
is	 to	 establish	 the	 truth.	A	 dialogue	 involving	 two	 parties	would	 be	 helpful	 in
that.	Coyne	sees	 things	differently.	This	may	explain	why,	despite	wearing	 the
mantle	of	Darwinian	evolution’s	most	vocal	American	defender,	he	persistently
ducks	from	a	debate.

Have	I	missed	any	taxonomic	categories?	Undoubtedly.	Well,	the	argument
over	Darwin’s	Doubt	is	really	just	getting	started.	Kudos	to	Charles	Marshall	for
manning	up	and	wrestling	with	Meyer’s	book.
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26.

Hostile	Responses	Change
a	Thoughtful	Reader

Casey	Luskin

Abumper	 sticker	 I’ve	 seen	 around	 in	 Seattle	 protests	 the	 War	 on	 Terror,
warning	 that	 “We’re	 making	 enemies	 faster	 than	 we	 can	 kill	 them.”	Without
wading	into	matters	of	national	defense	and	military	strategy,	I’ll	give	the	author
of	the	slogan	this	much:	Any	strategy	that	focuses	too	much	on	attacking	people,
and	 not	 enough	 on	making	 reasoned	 arguments,	 is	 doomed	 to	 fail	 in	winning
hearts	and	minds.

For	 an	 illustration,	 take	 a	 look	 at	 a	 post	 by	 Reverend	 James	 Miller,	 of
Glenkirk	Church	in	Glendora,	CA.	He	explains	that	he	became	a	Darwin	skeptic
not	just	after	reading	Darwin’s	Doubt,	but	also	after	considering	responses	from
critics	 of	 the	 book.	 Under	 the	 title	 “Changing	 My	 Mind	 on	 Darwin,”	 Pastor
Miller	writes:

I’ve	 just	 read	 Stephen	 Meyer’s	 Darwin’s	 Doubt.	 Meyer	 is	 a
Cambridge	 PhD	 in	 philosophy	 of	 science.	 He	 hangs	 out	 with	 the
Intelligent	 Design	 people.	 His	 writing	 is	 fluid,	 detailed,	 and
reasonable.	He	seems	to	know	what	he’s	talking	about.

The	 book	 makes	 the	 case	 for	 the	 fact	 that	 the	 fossil	 record	 doesn’t
support	 Darwinism.	 The	 sudden	 appearance	 of	 new	 phyla	 without
sufficient	time	for	the	mutation	and	selection	process	to	work	is	simply
unaccounted	for	by	the	rocks.

The	 problem	 is	 that	 when	Meyer	 says	 things	 like,	 “the	 Precambrian
fossil	record	simply	does	not	document	 the	gradual	emergence	of	 the
crucial	 distinguishing	 characteristics	 of	 the	 Cambrian	 animals,”	 how
on	 earth	 should	 I	 know	 if	 he’s	 right?	 I	 don’t	 have	 time	 to	 immerse
myself	 in	 paleontology.	 I’ll	 never	 be	 an	 expert.	 I	 just	 have	 four



hundred	 pages	 of	 articulate,	 self-assured,	 well-documented	 evidence
for	Meyer’s	case.1

Pastor	Miller	conveys	a	sentiment	that	I	think	is	quite	reasonable	and	fairly
common.	The	debate	over	Darwinism	can	be	technical	and	complex.	Proponents
and	opponents	of	neo-Darwinian	theory	alike	cite	evidence	for	their	cases.	If	you
haven’t	had	the	opportunity	 to	study	the	scientific	questions	in	detail,	 it	can	be
difficult	 to	know	who	 is	 right.	 If	you’re	not	 an	expert	 in	 the	 science,	how	can
you	make	an	informed	decision?

Pastor	Miller	 explains	 that	when	he	 enters	 a	 complex	 debate,	 he	 seeks	 to
read	arguments	from	different	views.	He	looks	at	the	evidence,	but	he	also	tries
to	determine	who	is	sincere	and	credible.	Does	one	side	make	serious	arguments,
while	 the	other	persistently	 resorts	 to	personal	attacks	and	name-calling?	 If	 so,
that	can	tell	you	something.	Miller	explains	 that	he	seeks	to	understand	who	is
behaving	as	if	the	evidence	is	on	their	side,	and	who	is	trying	to	compensate	for
a	weak	position:

So	here’s	how	I	find	my	way	into	a	conversation	on	subjects	that	are
not	my	primary	field	of	study.	I	read	the	reviews	that	are	antagonistic
to	the	source	and	just	look	at	the	logic	that’s	employed.	I	find	that	this
often	gives	me	 the	best	 read	on	a	work.	 If	 the	critics	are	sincere,	 the
reviews	are	usually	precise.

The	 New	 Yorker’s	 review	 began	 with	 a	 genetic	 fallacy,	 presented
arguments	that	Meyer	had	refuted	without	mentioning	that	Meyer	had
addressed	them,	and	then	deferred	to	another	blogger	for	the	scientific
content	of	the	review.	It	then	called	Meyer	“absurd,”	which,	given	how
shoddy	the	review	actually	is,	was	an	absurd	thing	to	do.

Then	 I	 read	 the	 review	 from	 which	 the	 New	 Yorker	 piece	 got	 its
“science,”	which	was	 actually	written	by	 a	 grad	 student	 at	Berkeley.
Now	 I	 have	 to	 say	 that	 Berkeley	 is,	 in	 fact,	 one	 of	 my	 fields	 of
expertise,	 and	 I	 know	 exactly	 how	 Berkeley	 grad	 students	 go	 about
their	“work.”	Somehow	Berkeley	selects	 the	crazies	and	the	militants
who	show	the	most	promise	and	then	teaches	them	that	knowledge	is	a
completely	 subjective	 power	 tool	 which	 should	 be	 manipulated	 by
those	 on	 an	 ideological	 crusade	 to	 undermine	 authority.	 I’m	 not
kidding.	I	went	to	Berkeley.	That’s	what	we	did.



What’s	interesting	about	the	grad	student’s	review	is	that	it	was	posted
24	hours	after	the	release	of	Meyer’s	book,	and	it’s	filled	with	snark.
He’s	 not	 having	 an	 intelligent	 conversation,	 he’s	 insulting	Meyer	 in
order	to	defend	something	religiously.	In	a	later,	defensive	review,	the
grad	student	says	that	he	read	the	book	“during	lunch.”	He	read	over
400	 pages	 of	 scientific	 material	 during	 lunch,	 and	 then	 posted	 an
insulting	review.	He	says	his	detractors	are	just	“slow	readers.”	People
who	 win	 speed-reading	 competitions	 tend	 to	 cover	 1,000	 words	 per
minute	 (maybe	 4	 pages)	 with	 50%	 comprehension.	 That	 level	 of
comprehension	is	almost	useless,	and	it	becomes	less	useful	the	more
information-rich	 the	 content.	 A	 book	 of	 Meyer’s	 size	 would	 have
taken	an	hour	and	forty	minutes	at	 that	pace,	with	minimal	retention,
and	 that’s	 if	 you’re	 not,	 oh,	 say,	 eating	 lunch.	 On	 top	 of	 that,	 the
review	 is	almost	10,000	words	 long,	which	would	 take	some	 time	 to
write,	making	it	highly	suspicious	that	the	review	was	written	after	the
book	was	read	and	not	before,	in	anticipation	of	the	book’s	release.

See,	 this	 is	 how	 I	 know	who	 to	 trust	 in	 academic	 communities.	 The
charlatans	have	no	character.	You	read	the	grad	student’s	defenses	of
his	 review	(and	 they	sound	a	 little	panicked),	and	you	realize	 that	he
has	been	following	Christians	around	and	arguing	with	them	for	years
with	 an	 inquisitor’s	 zeal.	 There’s	 a	 personal	 agenda	 here,	 and	 his
approach	to	new	information	on	the	subject	is	anything	but	scientific.2

That	“grad	student,”	of	course,	is	Nick	Matzke,	who	subsequently	went	to
Pastor	Miller’s	 blog	 in	 an	 apparent	 attempt	 to	 deconvert	Miller	 from	Darwin-
skepticism.	 (To	 be	 fair	 to	 Nick,	 besides	 lunchtime,	 he	 claims	 that	 he	 allowed
himself	“snippets	of	the	afternoon…	and	then	most	of	the	rest	of	it	that	night	and
the	next	morning”3	 for	 reading	and	digesting	 this	massively	documented	book.
Not	 that	 that	alleviates	 the	problem	much.)	You	might	expect	 that	 if	your	own
incivility	was	the	cause	of	someone’s	turning	away	from	a	viewpoint	you	want
to	 advance,	 then	 you’d	 try	 to	 win	 them	 back	 by	 being	 civil	 and	 making	 a
respectful,	strictly	fact-based	appeal.	If	so,	then	you’re	not	Nick	Matzke.	That’s
not	 how	 Darwin-defenders	 think.	 When	 confronted	 with	 the	 reality	 that	 their
style	of	argument	is	actually	turning	people	off,	Darwin	lobbyists	often	double-
down	on	the	nasty	rhetoric,	evidently	thinking	the	problem	was	that	they	weren’t
harsh	enough	to	begin	with.	Thus	Matzke	wrote	in	response	to	Miller:



If	one	is	already	familiar	with	the	science,	 it’s	pretty	annoying	to	see
someone	 like	 Meyer	 come	 in,	 do	 a	 totally	 hack	 job	 which
misunderstands	or	leaves	out	most	of	the	key	data,	statistical	methods,
etc.,	and	then	declare	that	the	whole	field	is	bogus.	That’s	why	critics
are	annoyed.	And,	it’s	annoying	to	see	other	conservative	evangelicals
blindly	follow	in	his	footsteps.	Sometimes	I	think	an	intelligent	design
person	 could	 say	 that	 the	 idea	 that	 the	 moon	 is	 made	 of	 rock	 is	 a
Darwinist	conspiracy,	and	you	guys	would	believe	him.4

So	 ID	 proponents	 are	 conspiracy	 theorists	who	might	 say	 the	moon	 isn’t
made	of	rock?	And	Pastor	Miller	follows	those	crazy	people?	Nick	Matzke	must
think	that	 the	best	way	to	bring	people	over	to	your	side	is	by	demonizing	and
bullying	them—the	more,	the	better.	Pastor	Miller	had	a	fitting	response:

Actually,	Nick,	I	read	Meyer,	and	you’re	misrepresenting	him	through
flippant	rhetoric	rather	than	simply	engaging	the	facts.	You	and	I	both
know	that	he	didn’t	“declare	that	the	whole	field	is	bogus.”	And	your
insistence	 on	 mischaracterizing	 his	 work	 is	 a	 sign	 that	 you’re	 not
confident	that	the	facts	alone	discredit	him.

As	 opposed	 to	 folly,	 following	 the	motives	 and	methods	 of	 debaters
gives	 you	 real	 psychological	 insight	 on	 what	 they’re	 trying	 to
accomplish,	and	the	scientific	enterprise	has	always	prided	itself	on	its
objectivity,	something	we	haven’t	seen	from	you.

I	have	the	sense	that	you	are	actually	a	brilliant	mind.	Balance	it	with
character	 and	 humility	 and	 you’ll	 have	 far	 more	 credibility.	 I
personally	would	be	glad	to	hear	what	you	have	to	say	if	I	didn’t	have
to	wade	through	the	disrespect.5

This	 recalls	 the	 old	 saying,	 “When	 the	 facts	 are	 on	 your	 side,	 pound	 the
facts.	When	 the	 facts	 aren’t	 on	 your	 side,	 pound	 the	 table.”	 People	 know	 this
intuitively.	 Pastor	 Miller	 is	 discerning	 enough	 to	 see	 how	 Nick	 Matzke’s
disrespect	 and	 table-pounding	 shows	 that	 Matzke’s	 viewpoint	 has	 a	 problem
with	the	facts.

Notes	 1.	 James	 Miller,	 “Changing	 My	 Mind	 on	 Darwin,”	 Hardwired,	 October	 12:	 2013,
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VII.

Replying	to
DARWIN’S	DOUBT
Without	Naming	It

There	is	no	significant	controversy	within
the	scientific	community	about	the	validity
of	the	theory	of	evolution.	The	current
controversy	surrounding	the	teaching
of	evolution	is	not	a	scientific	one.
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of	Directors,	“Statement	on	the	Teaching	of	Evolution,”
AAAS.org,	February	16,	2006,	http://www.aaas.org/sites/
default/files/migrate/uploads/0219boardstatement.pdf.
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27.

Cambrian	Animals?
Just	Add	Oxygen

Evolution	News	&	Views

As	 if	 seeking	 to	 preempt	 Stephen	Meyer’s	 book	DARWIN’S	Doubt,	 Darwinian
scientists	scrambled	to	publish	new	explanations	of	the	Cambrian	explosion.

Six	 biologists	 from	Harvard	 and	 Scripps	 (and	 one	 from	 India)	 lobbed	 an
entry	 into	 the	 contest	 to	 explain	 the	 Cambrian	 explosion	 from	 Darwinian
assumptions.	 It	 is	 “Oxygen,	 ecology,	 and	 the	Cambrian	 radiation	 of	 animals,”
published	in	PNAS.	We’re	not	sure	if	this	one	passes	the	laugh	test.

They	get	one	thing	right:	most	animal	body	plans	appeared	in	a	geological
instant,	and	no	Darwinian	evolutionist	has	ever	explained	it:

The	 Proterozoic-Cambrian	 transition	 records	 the	 appearance	 of
essentially	 all	 animal	 body	 plans	 (phyla),	 yet	 to	 date	 no	 single
hypothesis	 adequately	 explains	 both	 the	 timing	 of	 the	 event	 and
the	evident	increase	in	diversity	and	disparity….

Cambrian	 fossils	 chronicle	 the	 appearance	 of	 essentially	 all	 high-
level	animal	body	plans,	as	measured	by	cumulative	first	appearances
of	 metazoan	 phyla	 and	 classes,	 in	 a	 geologically	 brief	 interval
between	∼540	and	500	million	years	ago.1

Oh,	they	mention	attempts	to	explain	it,	citing	external	forces	such	as	rising
oxygen	 levels.	This	can	explain	 the	 timing	 (they	 think),	but	not	 the	 innovation
itself:

There	is	no	theoretical	reason	why	ocean	redox	should	generate	the
evolutionary	novelties—specifically	the	fundamental	new	bauplans
—seen	in	the	Cambrian	fossil	record.2

For	 another,	 there	 are	 ecological	 hypotheses	 that	 focus	 on	 interactions



among	 organisms.	 These	 can	 explain	 the	 innovation	 (they	 think),	 but	 not	 the
timing:

They	can	also	explain	the	origin	and	maintenance	of	high-level	body
plan	 disparity	 through	 the	 principle	 of	 frustration:	 organisms
optimally	 suited	 to	 one	 task	 will	 be	 less	 well	 suited	 for	 another,
leading	 to	 a	 roughening	 of	 the	 fitness	 landscape	 and	 isolation	 of
distinct	fitness	peaks….

A	 carnivory-based	 ecological	 hypothesis,	 then,	 can	 explain	 the
pattern	 of	 morphological	 diversification	 seen	 in	 the	 Cambrian
fossil	record	but	does	not	directly	address	its	timing.3

In	 other	 words,	 the	 explosion	 could	 have	 occurred	 tens	 or	 hundreds	 of
millions	of	years	earlier.	Why	did	it	go	bang	about	540	million	years	ago?

What	 is	 the	 secret	 sauce	 these	 researchers	 have	 cooked	 up?	Why,	 it’s	 a
mixture	 of	 the	 two	 competing	 approaches	 into	 an	 “integrated	 causal
hypothesis”	 that	 gives	 credit	 to	 both	 ecological	 and	 environmental	 factors.
Here’s	the	scenario:	after	a	billion	years	of	microbe	evolution,	oxygen	levels	on
the	ocean	 floor	 rise	 to	“allow”	or	“permit”	higher	energy	organisms	 to	evolve.
Once	 they	 evolve,	 “carnivory”	 begins.	 Once	 carnivory	 begins,	 the	 carnivores
need	bigger	bodies	to	hunt	and	eat	prey.	The	evolutionary	arms	race	is	on!

Rising	oxygen	levels	would	have	allowed	larger	body	sizes,	but	more
importantly	from	a	macroevolutionary	standpoint,	 the	first	active,
muscular	carnivores…	Escalatory	arms	races	driven	by	these	newly
evolved	carnivores	could	then	explain	the	relatively	rapid	expansion
of	 metazoan	 diversity	 and	 disparity	 near	 the	 beginning	 of	 the
Cambrian	Period.4

Where	did	 these	 “newly	 evolved	 carnivores”	 (with	 lots	 of	muscles)	 come
from,	you	ask?	Well,	they	just	appeared:

Consistent	with	this	hypothesis,	the	origin	of	carnivory	itself	appears
to	 be	 temporally	 correlated	with	 the	 Proterozoic-Cambrian	 transition
(Fig.	 1),	 a	 prerequisite	 if	 predator-prey	 “arms	 races”	 are	 to	 be
viewed	as	the	driving	forces	behind	morphological	innovation.5

So,	 carnivores	 appeared,	 flexing	 their	 muscles.	 They	 had	 to.
“Morphological	 innovation”	 needed	 a	 driving	 force.	 Along	 with	 muscles,



evolution	 provided	 new	 digestive	 tracts,	 senses,	 behaviors—whatever
“morphological	 innovation”	 the	 carnivores	 needed.	 The	 hidden	 hand	 of
evolution	had	lots	of	time	to	prepare	for	their	advent:

This	 focus	 does	 not	 obviate	 a	 role	 for	 developmental	 genetics,	 but
because	 most	 gene	 families	 that	 govern	 bilaterian	 development
originated	well	before	Cambrian	body	plan	diversification,	 the	prime
role	 of	 development	was	 in	assembling	 these	 preexisting	 genes	 into
coherent	 networks	 to	 build	 body	 plans	 suited	 to	 the	 evolving
Cambrian	fitness	landscape.6

The	bold	words	in	the	passage	above	help	themselves	to	the	vocabulary	of
intelligent	design.	Darwinism	does	not	allow	roles.	It	doesn’t	permit	governors.
It	 doesn’t	 assemble	networks.	Natural	 selection	 is	 incapable	of	building	 things
according	 to	 a	 plan.	 From	 a	 Darwinian	 standpoint,	 the	 passage	 is	 utterly
incoherent.

Every	scientific	paper	needs	some	kind	of	appeal	 to	evidence	obtained	by
observation,	however	obscure	it	might	be.	These	scientists	looked	at	modern	sea-
bottom	communities	with	 low-oxygen	conditions	and,	after	sufficient	 tweaking
of	 definitions,	 counted	 carnivores.	 They	 only	 counted	 polychaetes—annelid
worms	with	feathery	appendages	for	either	filtering	or	catching	food—dodging
the	 embarrassing	 fact	 that	 polychaetes	 are	 among	 the	 novel	 body	 plans	 that
appeared	in	the	Cambrian	explosion.

Sure	 enough,	 they	 found	 a	 trend	 toward	 more	 carnivory	 with	 increasing
oxygen.	There	was	significant	overlap	in	the	data,	though,	and	some	significant
outliers	 that	 bucked	 the	 trend.	Whether	 twenty-first	 century	 polychaetes	 have
anything	to	tell	about	Cambrian	ecology,	however,	is	questionable:

Although	 these	 analyses	 focus	 on	 oxygen,	we	 recognize	 that	 other
environmental	 parameters	 and	 physiological	 stressors	 may	 be
important	 in	 shaping	 the	 biology	 of	 modern	 OMZs	 [oxygen
minimum	zones]…

Other	 factors	 besides	 carnivory	 and	 oxygen	 may	 have	 been
important,	but	many	of	them	are	related	to	carnivore	evolution	itself
(e.g.,	the	evolution	of	sensory	apparatus	and	vision).7

Hold	on.	Stop	right	there.	The	“evolution	of	sensory	apparatus	and	vision”?
How	did	that	happen?



Once	 again,	 we	 see	 Darwinists	 dodging	 the	 main	 problem	 with	 the
Cambrian	explosion:	the	sudden	appearance	of	biological	information	necessary
to	build	tissues,	organs,	limbs,	eyes,	systems,	and	body	plans.	This	is	the	focus
of	most	of	Part	II	of	Darwin’s	Doubt.	Mystically,	they	imagine	animals	as	eager
to	evolve	but,	like	racehorses	at	the	gates,	held	back	by	environmental	barriers:

Such	 an	 environmental	 shift	 could	 remove	 a	 barrier	 to	 animal
evolution,	 but	 aside	 from	direct	 links	 to	maximum	permissible	 body
size,	 it	 lacks	 an	 explicit	 mechanism	 to	 generate	 diversity	 (new
species)	and	disparity	(new	body	plans).8

That	sentence	shows	that	they	know	better.	They	know	one	cannot	assume
that	an	opportunity	to	evolve	will	generate	innovation.	One	cannot	assume	that
an	 environmental	 or	 ecological	 “trigger”	 will	 propel	 animals	 on	 the	 race	 up
Mount	 Improbable.	 Evolution	 lacks	 a	mechanism	 to	 generate	 body	plans.	 The
information	 required	 to	 plan	 and	 build	 complex	 animals	 is	 a	 fundamental
challenge	to	those	who	trust	in	unguided,	aimless,	purposeless	natural	processes.

Intelligence,	 by	 contrast,	 can	 assemble	 codes	 into	 coherent	 networks.
Intelligence	can	direct	elements	into	roles	in	a	hierarchy.	We	never	see	unguided
processes	achieving	such	ends.	From	our	uniform	experience,	we	can	reason	that
intelligence	was	required	to	“govern”	new	cell	types	into	their	“roles”	as	tissues,
organs,	and	systems	in	an	overall	body	plan.

A	tradition	in	papers	like	this	is	to	tag	on	a	promissory	note	at	the	end.	The
researchers	present	a	hint	of	a	suggestion	of	a	notion	of	a	possibility	of	an	idea,
about	which	further	research	is	needed:

Continued	 exploration	 of	 the	 causes,	 timing,	 and	 magnitude	 of
oxygenation	 will	 provide	 further	 insight	 into	 the	 role	 of
oceanographic	change	 in	the	evolution	of	carnivory	and	this	unique
geobiological	 event.	 Further	 study	 of	 the	 relationship	 between
feeding	 ecology	 and	 oxygen	 in	 modern	 OMZs,	 as	 well	 as	 the	 co-
evolutionary	 history	 of	 animals	 and	 ocean	 redox	 state	 in	 deep
time,	may	 also	help	us	predict	 future	changes	associated	with	ocean
deoxygenation	and	expanding	oxygen	minimum	zones.9

“Further	 insight”	 presupposes	 that	 insight	 greater	 than	 zero	 has	 already
been	offered,	 but	 it	 hasn’t.	This	 paper	 is	 less	 about	 the	 evolution	of	 carnivory
than	 about	 the	 evolution	 of	 excuses	 for	 maintaining	 Darwinism	 despite	 the
evidence	of	the	fossil	record—a	problem	of	which	Darwin	himself	was	painfully



aware,	that	has	only	grown	worse	in	the	154	years	since	The	Origin.

Notes	1.	Erik	A.	Sperling	et	al.,	“Oxygen,	ecology,	and	the	Cambrian	radiation	of	animals,”	Proceedings
of	 the	 National	 Academy	 of	 Sciences,	 USA	 110	 (August	 13,	 2013):	 13446–	 13451,
http://www.pnas.org/content/110/33/13446.short.	Emphasis	added.
2.	Ibid.	Emphasis	added.
3.	Ibid.	Emphasis	added.
4.	Ibid.,	13449–50.
5.	Ibid.,	13446.	Emphasis	added.
6.	Ibid.,	13450.	Emphasis	added.
7.	Ibid.,	13448,	13450.	Emphasis	added.
8.	Ibid.,	13446.	Emphasis	added.
9.	Ibid.,	13450.
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28.

Teamwork:	NEW	YORK	TIMES	and
SCIENCE	Offer	a	Rebuttal

Casey	Luskin

It’s	now	evident	that,	their	previous	denials	notwithstanding,	Darwin	defenders
have	been	unnerved	by	Darwin’s	Doubt.	On	the	same	day,	September	20,	2013,
both	the	world’s	top	newspaper	(the	New	York	Times)	and	one	of	the	world’s	top
scientific	 journals	 (Science)	 turned	 their	 attention	 to	 the	 problem	 posed	 by
Stephen	 Meyer.	 The	 review	 of	 Darwin’s	 Doubt	 in	 Science	 was	 by	 Charles
Marshall.	Let’s	take	a	look	at	science-writer	Carl	Zimmer’s	piece	in	the	Times,
“New	Approach	 to	 Explaining	 Evolution’s	 Big	 Bang.”1	 Zimmer	 promotes	 the
conclusions	of	a	commentary	article—published	in	the	same	issue	of	Science	as
Marshall’s	 review	 of	Meyer’s	 book—which	 purports	 to	 explain	 the	 Cambrian
explosion.2

There’s	something	odd	about	Zimmer’s	article.	Despite	the	vigorous	media
dialogue	over	Darwin’s	Doubt,	in	print	and	online,	Zimmer	declines	to	mention
the	book	or	 its	 author.	But	 then	 the	article	 in	Science	 that	 claims	 to	 reveal	 the
causes	 of	 the	 Cambrian	 explosion	 never	 acknowledges	 the	 controversy	 either.
ENV	 noted	 a	 similar	 reticence3	 in	 a	 Current	 Biology	 paper,	 which	 makes
reference	 to	 “opponents	 of	 evolution,”4	 and	 critiques	 a	 very	 Meyer-esque
argument,	but	likewise	refuses	to	cite	Meyer	or	Darwin’s	Doubt	by	name.

Zimmer	endorses	an	approach	to	the	Cambrian	explosion,	taken	by	M.	Paul
Smith	and	David	A.	T.	Harper	who	wrote	the	Science	commentary,	that’s	often
seen	in	papers	on	the	subject.	These	papers	cite	a	myriad	of	explanations,	on	the
apparent	assumption	that	just	by	tossing	out	a	bunch	of	scattershot	ideas,	you’ve
solved	the	problem.	Carl	Zimmer	describes	the	method	as	follows:

Geologists	 suggested	 geological	 causes.	 Ecologists	 proposed
ecological	 ones.	Many	 of	 those	 ideas	 have	merit,	Dr.	 Smith	 and	Dr.
Harper	 argue	 in	 a	 commentary	 in	 this	 week’s	 Science,	 but	 it’s	 a



mistake	to	search	for	a	single	cause.	They	propose	that	a	tangled	web
of	factors	and	feedbacks	were	responsible	for	evolution’s	big	bang.5

How	did	that	work?	Zimmer	writes:

Long	before	the	Cambrian	explosion,	Dr.	Smith	and	Dr.	Harper	argue,
one	 lineage	 of	 animals	 had	 already	 evolved	 the	 genetic	 capacity	 for
spectacular	diversity.	Known	as	 the	bilaterians,	 they	probably	 looked
at	first	like	little	crawling	worms.	They	shared	the	Precambrian	oceans
with	 other	 animals,	 like	 sponges	 and	 jellyfish.	 During	 the	 Cambrian
explosion,	 relatively	 modest	 changes	 to	 their	 genes	 gave	 rise	 to	 a
spectacular	range	of	bodies.

But	those	genes	evolved	in	bilaterians	tens	of	millions	of	years	before
the	Cambrian	explosion	put	 them	 to	 the	 test,	notes	Dr.	Smith.	 “They
had	the	capacity,”	he	said,	“but	it	hadn’t	been	expressed	yet.”6

Isn’t	 that	 interesting—bilaterians	 “evolved	 the	 genetic	 capacity	 for
spectacular	 diversity,”	 for	 no	 apparent	 reason,	 long	 before	 it	was	 “expressed.”
The	 Science	 paper	 notes	 “an	 apparent	 >100-million-year	 gap	 between	 the
evolutionary	 innovation	 and	 its	 consequences”!	 For	 all	 that	 time,	 the	 “genetic
capacity”	 sat	 on	 its	 hands,	 doing	nothing.	Then,	 thanks	 to	 sheer	 dumb	 luck,	 it
turned	out	that	the	“innovation”	was	exactly	what	was	necessary	to	evolve	into
all	 the	 diverse	 forms	 of	 animals	 we	 observe.	 The	 only	 thing	 missing	 was	 an
environmental	trigger.

The	 trouble	 is	 that,	 in	Darwinian	 theory,	you	don’t	 survive	and	 reproduce
based	 upon	what	will	 happen	 in	 the	 future.	You	 survive	 and	 reproduce	 based
upon	what	happens	now.	Darwinian	evolution	can’t	select	for	future	goals,	and
thus	 could	 not	 evolve	 the	 “genetic	 capacity	 for	 spectacular	 diversity”	 in	 the
future.	 Despite	 their	 theory,	 which	 was	 formulated	 to	 explain	 away	 the
appearance	 of	 teleology	 in	 biology,	 Darwinians	 are	 being	 forced	 into
increasingly	teleological-sounding	explanations	for	the	Cambrian	explosion.	Not
that	Team	Darwin	is	anywhere	near	to	admitting	that.

As	Meyer	explains	 in	Darwin’s	Doubt,	building	new	forms	of	animal	 life
requires	massive	amounts	of	new	biological	information	in	the	form	of	myriads
of	new	genes,	non-coding	DNA	regulatory	elements,	gene	regulatory	networks,
and	epigenetic	information.	He	shows,	for	several	separate	reasons,	that	the	neo-
Darwinian	 mechanism	 lacks	 the	 creative	 capacity	 necessary	 to	 generate	 these



various	forms	of	information.
For	 example,	 Meyer	 shows	 that	 functional	 genes	 and	 proteins	 are

exceedingly	 rare	within	 sequence	 space.	And,	 for	 this	 reason,	 he	 argues	 that	 a
random	mutational	 search	will	 be	 overwhelmingly	more	 likely	 to	 fail,	 than	 to
succeed,	in	generating	even	a	single	new	gene	or	protein	during	the	entire	history
of	 life	 on	 Earth.	 Similarly,	 he	 shows	 that	 mutations	 in	 DNA	 alone	 cannot
produce	the	epigenetic	(“beyond	the	gene”)	information	necessary	to	build	new
animal	body	plans.7

Does	Zimmer,	or	the	article	in	Science	that	he	cites,	address	(or	solve)	these
or	any	of	the	other	problems	that	Meyer	addresses?	No.

ID	 theorists	 pay	 close	 attention	 to	 the	 crucial	 question:	Where	 does	 the
information	 necessary	 to	 build	 a	 new	 animal	 come	 from?	 Zimmer	 and	 the
scientists	he	writes	about	don’t	even	ask	that	question.

They	just	assume	the	“genetic	capacity”	arose	100+	million	years	before	it
was	 “expressed”—without	 providing	 any	 causal	 explanation	 for	 the	 origin	 of
that	 information.	 In	 other	 words,	 they	 just	 assume	 an	 animal	 with	 all	 the
necessary	 information	 to	produce	 all	 future	Cambrian	 animals.	That’s	 quite	 an
assumption!	 Of	 course,	 once	 that	 information	 had	 arisen,	 all	 that	 was	 then
required	 was	 some	 global	 environmental	 change	 to	 trigger	 “an	 evolutionary
cascade	 that	 led	 to	 the	 rapid	 rise	 in	 diversity”	 (as	 the	 Science	 paper	 puts	 it).
Because	 Earth’s	 history	 is	 filled	 with	 geological	 changes	 and	 environmental
catastrophes,	such	events	aren’t	hard	to	find.	Indeed,	they’re	practically	a	dime	a
dozen.	Here’s	what	Zimmer	finds:

It	 took	a	global	 flood	 to	 tap	 that	 capacity,	Dr.	Smith	and	Dr.	Harper
propose.	 They	 base	 their	 proposal	 on	 a	 study	 published	 last	 year	 by
Shanan	 Peters	 of	 the	University	 of	Wisconsin	 and	Robert	Gaines	 of
Pomona	College.	They	offered	evidence	that	the	Cambrian	Explosion
was	preceded	by	a	rise	in	sea	level	that	submerged	vast	swaths	of	land,
eroding	the	drowned	rocks.8

I	have	responded	to	Peters	and	Gaines’s	study	at	Evolution	News	&	Views,
twice.	Because,	puzzlingly,	it	continues	to	be	cited,	over	and	over.	As	I	wrote:

Citing	increased	chemical	weathering	around	the	time	of	the	Cambrian
explosion	 doesn’t	 explain	 the	 abrupt	 appearance	 of	 new	 genes	 and
other	genetic	 information	needed	to	generate	new	body	plans.	If	 they
expect	us	to	believe	that	sedimentation	rates	explain	the	sudden	origin



of	new	body	plans,	then	it	would	seem	that	the	Cambrian	explosion	is
still	a	“mystery.”9

Wait,	 there’s	 more.	 “But	 these	 great	 floods	 also	 poisoned	 the	 ocean,”
Zimmer	 says,	 and	 “In	 order	 to	 survive,	 animals	 had	 to	 evolve	 ways	 to	 rid
themselves	 of	 the	 poison.”	Are	we	 about	 to	 hear	 an	 explanation	 for	 how	 new
information	arose?	No:

One	solution	may	have	been	to	pack	the	calcium	into	crystals,	which
eventually	evolved	into	shells,	bones,	and	other	hard	tissues.	Dr.	Smith
doesn’t	 think	 it’s	 a	 coincidence	 that	 several	 different	 lineages	 of
bilaterians	 evolved	 hard	 tissues	 during	 the	 Cambrian	 explosion,	 and
not	sooner.10

According	 to	 this	 logic,	 increasing	 the	 level	 of	 “poison”	 (calcium)	 in	 water
generates	new	information.	From	there,	it’s	a	snap:

These	 shells	 and	 other	 hard	 tissues	 sped	 up	 animal	 evolution	 even
more.	Predators	could	grow	hard	claws	and	jaws	for	killing	prey,	and
their	 prey	 could	 evolve	 hard	 shells	 and	 spines	 to	 defend	 themselves.
Animals	became	locked	in	an	evolutionary	arms	race.11

OK,	 I	 think	 I	 now	 understand	 why	 the	 Cambrian	 explosion	 happened.
Here’s	the	formula:

•	 	 	 	 First,	 the	 “genetic	 capacity”	 to	 produce	 all	 known	 animal	 forms
arises	 without	 any	 adaptive	 benefit	 in	 some	 unknown	 hypothetical
ancestral	organism.
•				Then	it	does	nothing	for	some	100+	million	years.	(Nobody’s	sure
exactly	how	long.)
•	 	 	 	Then	some	environmental	trigger	adds	selection	pressure.	Earth’s
history	 is	 full	 of	 options;	 choose	 one,	 or	 choose	 five.	 Zimmer’s
scientists	 choose	chemical	weathering	+	 sea	 level	 rise	+	oxygenation
of	oceans.
•	 	 	 	 Then	 an	 “arms	 race”	 ensues,	 and	 all	 that	 untapped	 genetic
information	 is	 suddenly	 “expressed,”	 and	 boom	 goes	 the	 dynamite:
numerous	animal	body	plans	appear	in	a	geological	blink	of	the	eye.

The	Science	commentary	puts	it	more	artfully:	“Together,	these	interacting
processes	 generated	 an	 evolutionary	 cascade	 that	 led	 to	 the	 rapid	 rise	 in



diversity.”12	And	so,	there	you	have	it:	Cambrian	enigma	solved—provided,	of
course,	 that	 you	 don’t	 ask	 any	 pesky	 questions	 about	 the	 origin	 of	 genetic	 or
epigenetic	information.
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29.

To	Create	Cambrian	Animals,
Whack	the	Earth	from	Space

Evolution	News	&	Views

It’s	 surely	 not	 a	 coincidence	 that	 the	 season	 in	 science-journal	 publishing	 in
which	 Darwin’s	 Doubt	 was	 released	 saw	 a	 variety	 of	 attempts	 to	 solve	 the
enigma	 that	 Stephen	Meyer	 describes	 in	 the	 book.	 The	 problem,	 of	 course,	 is
how	to	account	for	the	geologically	sudden	eruption	of	complex	new	life	forms
in	the	Cambrian	explosion.	Meyer	argues	that	the	best	explanation	is	intelligent
design.

The	orthodox	materialist	camp	in	mainstream	science	remains	in	full	denial
mode.	They	can’t	stomach	the	proposal	of	ID,	but	neither	can	they	for	the	most
part	 bring	 themselves	 to	 answer	 Meyer	 by	 name,	 or	 even	 admit	 there’s	 a
controversy	on	the	subject.	Charles	Marshall,	reviewing	the	book	in	Science,	 is
the	honorable	exception.	So	we	get	what	look	like	stealth	responses	to	Meyer’s
book	 that	 claim	 to	 have	 figured	 out	 the	 Cambrian	 puzzle	 without	 telling	 you
what	 the	urgency	for	doing	so	really	 is,	 thus	evading	 the	 task	of	 responding	 to
Meyer	 directly.	 (See	 Chapter	 25	 in	 this	 book	 for	 David	 Klinghoffer’s
“Reviewing	 the	 Reviewers:	 A	 Taxonomy	 of	 Evasion.”)	 Probably	 the	 most
hopeless	 solution	 so	 far	 ascribes	 some	 of	 the	 creative	 power	 to	 a	 blast	 in	 the
ocean	by	 a	 space	 impact.	This	 supposedly	helped	 “set	 the	 stage”	 for	 the	 rapid
proliferation	of	new	animal	forms.	When	we	examine	the	complexity	of	a	single
Cambrian	 fossil,	 though,	 such	 a	 notion,	 like	 the	 others	 on	 offer,	 leaves	 all	 the
important	questions	unanswered.

To	his	credit,	Grant	M.	Young,	 the	author	of	 the	proposal,	was	somewhat
modest	in	the	way	he	formulated	his	idea.	His	paper	in	GSA	Today	is	primarily
concerned	with	looking	for	evidence	of	a	“very	large	marine	impact”	prior	to	the
Ediacaran	 period	 that	 sent	 vast	 quantities	 of	 water	 and	 oxygen	 into	 the
atmosphere,	changed	the	obliquity	of	Earth’s	spin	access,	and	altered	sea	levels.
The	aftermath	of	that	catastrophe,	he	speculates,	played	a	role	 in	the	Cambrian



explosion—but	a	“crucial”	one.

Attendant	 unprecedented	 environmental	 reorganization	 may	 have
played	a	crucial	role	in	the	emergence	of	complex	life	forms.1

That’s	 all	 Young	 had	 to	 say	 about	 it,	 but	 the	 suggestion	was	 enough	 for
NASA’s	Astrobiology	Magazine	to	jump	on	it	with	a	breathless	headline:	“Did	a
Huge	 Impact	 Lead	 to	 the	 Cambrian	 Explosion?”	 Author	 Johnny	 Bontemps
catapulted	 that	 tease	 into	 the	 notion	 that	 “[t]he	 ensuing	 environmental
reorganization	would	have	 then	set	 the	stage	 for	 the	emergence	of	complex
life.”	Bontemps	is	correct	about	one	thing:

These	events	marked	the	beginning	of	another	drastic	event	known
as	 the	 Cambrian	 explosion.	 Animal	 life	 on	 Earth	 suddenly
blossomed,	 with	 all	 of	 the	 major	 groups	 of	 animals	 alive	 today
making	their	first	appearance.2

Let’s	 take	 a	 look	 at	 just	 one	 of	 the	 Cambrian	 animals,	 as	 seen	 in	 an
exquisitely	preserved	new	fossil	from	the	Chengjiang	strata	in	China,	where	so
many	 beautiful	 fossils	 have	 been	 found.	 The	 new	 fossil,	 Alalcomenaeus,
published	 by	Nature,	 was	 furnished	 with	 multiple	 claws	 like	 other	 Cambrian
arthropods,	but	was	so	well	preserved	that	its	nervous	system	could	be	outlined
in	detail.3	Even	though	it	is	dated	from	the	early	Cambrian	at	520	million	years
old,	 it	 already	 had	 the	 nerves	 of	 modern	 spiders.	 Co-author	 Nick	 Strausfeld
explains:

“We	now	know	 that	 the	megacheirans	 had	central	nervous	 systems
very	 similar	 to	 today’s	 horseshoe	 crabs	 and	 scorpions,”	 said
Strausfeld,	 the	senior	author	of	 the	study	and	a	Regents’	Professor	 in
the	UA’s	Department	of	Neuroscience.	“This	means	the	ancestors	of
spiders	 and	 their	 kin	 lived	 side	 by	 side	 with	 the	 ancestors	 of
crustaceans	in	the	Lower	Cambrian.”’4

Though	Alalcomenaeus	was	 tiny	 (about	 an	 inch	 long),	 its	 nervous	 system
must	have	been	fairly	advanced,	because	the	elongated	creature	was	capable	of
swimming	or	crawling	or	both.	In	addition	to	about	a	dozen	body	segments	with
jointed	appendages,	it	had	a	“pair	of	long,	scissor-like	appendages	attached	to
the	head,	most	likely	for	grasping	or	sensory	purposes.”5	It	also	had	two	pairs
of	eyes.

Iron	deposits	 had	 selectively	 accumulated	 in	 the	 nerve	 cells,	 allowing	 the



research	 team	 to	 reconstruct	 the	 highly	 organized	 brain	 and	 nervous	 system.
After	 processing	 with	 CT	 scans	 and	 iron	 scans,	 “out	 popped	 this	 beautiful
nervous	system	in	startling	detail.”

Comparing	the	outline	of	the	fossil	nervous	system	to	nervous	systems
of	 horseshoe	 crabs	 and	 scorpions	 left	 no	 doubt	 that	 520-million-
year-old	Alalcomenaeus	was	a	member	of	the	chelicerates.

Specifically,	 the	 fossil	 shows	 the	 typical	 hallmarks	 of	 the	 brains
found	in	scorpions	and	spiders:	Three	clusters	of	nerve	cells	known
as	 ganglia	 fused	 together	 as	 a	 brain	 also	 fused	 with	 some	 of	 the
animal’s	body	ganglia.	This	differs	 from	crustaceans	where	ganglia
are	further	apart	and	connected	by	long	nerves,	like	the	rungs	of	a	rope
ladder.

Other	 diagnostic	 features	 include	 the	 forward	 position	 of	 the	 gut
opening	in	the	brain	and	the	arrangement	of	optic	centers	outside	and
inside	the	brain	supplied	by	two	pairs	of	eyes,	just	like	in	horseshoe
crabs.6

(Horseshoe	 crabs	 survive	 as	 “living	 fossils”	 to	 this	 day,	 as	 residents	 near	 the
Great	Lakes	know	from	the	annual	swarms.)	Alalcomenaeus	 resembles	modern
chelicerates,	 one	 of	 the	 largest	 subphyla	 of	 arthropods,	 including	 horseshoe
crabs,	scorpions,	spiders,	mites,	harvestmen,	and	ticks.	Live	Science	adds,	“The
discovery	 of	a	 fossilized	 brain	 in	 the	 preserved	 remains	 of	 an	 extinct	 ‘mega-
clawed’	creature	has	 revealed	an	ancient	nervous	system	that	 is	remarkably
similar	to	that	of	modern-day	spiders	and	scorpions.”7

Since	 crustaceans	 and	 chelicerates	 have	 both	 been	 found	 in	 the	 early
Cambrian,	Darwinian	evolutionists	are	forced	to	postulate	an	unknown	ancestor
further	 back	 in	 time:	 “They	 had	 to	 come	 from	 somewhere,”	 Strausfeld
remarks.	“Now	the	search	is	on.”8	That	sounds	like	the	same	challenge	Charles
Darwin	gave	fossil	hunters	154	years	ago	to	find	the	ancestors	of	the	Cambrian
animals.

The	 difficulty?	 It	 requires	many	 different	 tissue	 types	 and	 interconnected
systems	 to	 operate	 a	 complex	 animal	 like	 Alalcomenaeus,	 with	 its	 body
segments,	eyes,	claws,	mouth	parts,	gut,	and	nervous	system	with	a	brain,	to	say
nothing	 of	 coordinating	 the	 developmental	 programs	 that	 build	 these	 systems
from	a	single	cell.	That	is	the	major	problem	that	Stephen	Meyer	emphasizes	in



Darwin’s	Doubt:	Where	does	the	information	come	from	to	build	complex	body
plans	with	hierarchical	levels	of	organization?

Slamming	 a	 space	 rock	 at	 the	 Earth	 is	 hardly	 a	 plausible	 source	 of
information.	Stephen	Meyer	and	Casey	Luskin	have	answered	in	detail	the	most
serious	 and	 scholarly	 critique	 of	 his	 book,	 by	 Charles	 Marshall,	 refuting
Marshall’s	 criticisms	 point	 by	 point.9	 Meanwhile,	 the	 proposed	 alternative
explanations	 for	 the	 Cambrian	 event	 keep	 coming,	 bearing	 increasingly	 the
marks	of	desperation.

Notes	1.	Grant	M.	Young,	“Evolution	of	Earth’s	climatic	system:	Evidence	from	ice	ages,	isotopes,	and
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http://www.geosociety.org/gsatoday/archive/23/10/article/i1052-5173-23-10-4.htm.	Emphasis	added.
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30.

Does	Lightning-Fast	Evolution
Solve	the	Cambrian	Enigma?

Stephen	C.	Meyer

In	 September	 2013,	 the	 science	 news	 media	 were	 abuzz1	 about	 a	 paper	 in
Current	 Biology,	 “Rates	 of	 Phenotypic	 and	 Genomic	 Evolution	 During	 the
Cambrian	Explosion,”	by	Michael	Lee	and	his	colleagues.	The	paper	purports	to
show	 that	 rates	 of	 evolutionary	 change	 during	 the	 Cambrian	 period	 were
elevated—not,	 however,	 to	 such	 an	 extent	 as	 to	 upset	 the	 neo-Darwinian
understanding	of	evolution	via	natural	selection	and	random	mutation.2

The	insistence	that	these	findings	pose	no	problem	for	Darwin’s	theory	has
been	 a	 major	 theme	 in	 media	 commentary	 about	 the	 paper.	 Reporting	 on	 its
conclusions,	 Live	 Science	 explains	 that	 “scientists	 have	 figured	 out	 just	 how
quickly	evolution	was	occurring	during	evolution’s	‘big	bang.’	And	it	was	fast
by	most	measures,	five	times	quicker	than	occurs	today.”3	Dr.	Lee	is	quoted	as
saying	 that	 he	 finds	 this	 “perfectly	 consistent	 with	 Darwin’s	 theory	 of
evolution.”	 A	 piece	 at	 Science	 Now,	 the	 journal	 Science’s	 news	 desk,	 goes
further,	 assuring	 readers	 that	 these	 results	 not	 only	 are	 reconcilable	 with	 but
positively	vindicate	evolution	by	natural	selection:	“Their	finding—that	the	rate
of	change	was	high,	but	still	plausible—may	put	Darwin’s	fears	to	rest.”4

This	 curious	 reference	 to	 the	 “fears”	 of	 the	 long-deceased	 Darwin	 may
reflect	an	implicit	acknowledgment	of	the	challenge	posed	by	Darwin’s	Doubt.
If	so,	it	would	not	be	the	first	time	that	the	science	media	or	a	science	journal	has
responded	to	the	arguments	in	the	book	without	referring	to	it	by	name.	This	has
become	somewhat	of	a	pattern.	As	Casey	Luskin	noted,	the	paper	by	Lee	et	al.
itself	“makes	reference	to	‘opponents	of	evolution,’	and	critiques	a	very	Meyer-
esque	argument.”5

So	then,	let’s	take	a	closer	look.	Does	this	paper	in	Current	Biology	explain
the	explosive	origin	of	animal	life	in	the	Cambrian	period?	In	other	words,	does



it	identify	a	causal	mechanism	capable	of	producing	the	novel	animal	forms	and
biological	 information	 that	 arose	 during	 the	Cambrian?	Does	 it	 thus	 provide	 a
refutation	of	the	main	arguments	of	Darwin’s	Doubt?

It	does	not.	 Instead,	by	using	 the	 term	“evolution”	 in	equivocal	ways,	 the
authors	 end	 up	 presenting	 the	 problem	 of	 the	 Cambrian	 explosion	 (the	 rapid
emergence	of	new	forms	of	animal	life)	as	its	own	solution	(which	they	simply
re-describe	as	the	rapid	“evolution”	of	new	forms	of	animal	life).

To	understand	this	exercise	in	rhetorical	legerdemain,	we	need	to	recall	that
“evolution”	can	be	defined	in	several	different	ways.	The	term	may	refer	to:	(1)
the	 fact	 of	 biological	 change	 over	 time,	 (2)	 the	 theory	 of	 universal	 common
descent	(which	implies	continuous	biological	change	over	time),	or	(3)	the	claim
that	natural	selection	acting	on	random	variations	and	mutations	is	sufficient	to
cause	 the	 change	 that	 has	 occurred	 in	 the	 history	 of	 life,	 including	 major
morphological	innovation	such	as	occurred	during	the	Cambrian	explosion.

As	 I	 observe	 in	 Darwin’s	 Doubt,	 given	 a	 Darwinian	 commitment	 to
universal	 common	 descent—“evolution”	 in	 the	 second	 sense—the	 absence	 of
discernible	 ancestors	 in	 the	Precambrian	 fossil	 record	 is	mysterious.	However,
my	main	 argument	 in	 the	 book	 concerns	 the	 inadequacy	 of	 “evolution”	 in	 the
third	sense.	I	argue	(for	five	separate	reasons)	that	the	mutation/natural	selection
mechanism	lacks	 the	creative	power	 to	produce	 the	origin	of	 the	new	forms	of
animal	life	in	the	Cambrian	period.

Does	this	new	paper	answer,	or	even	address,	the	challenges	to	the	creative
power	 of	 the	 mutation/selection	 mechanism?	 Does	 it	 show	 that	 the
mutation/selection	mechanism,	or	any	other	undirected	materialistic	mechanism,
could	 generate	 the	 new	 genetic	 (and	 epigenetic)	 information	 necessary	 to
produce	 the	 innovations	 in	 form	 and	 structure	 that	 occurred	 in	 the	 Cambrian
period?	 It	 does	 not.	 At	 most	 it	 measures	 the	 “rate	 of	 change”	 that	 occurred
within	one	phylum	during	(and	after)	its	origin	in	the	Cambrian.

The	words	“rate	of	change”	are	key	here.	Even	ignoring	 the	paper’s	other
problems,	 Lee	 and	 his	 colleagues	 only	 succeed	 in	 measuring	 a	 rate	 at	 which
molecular	 and	 morphological	 change	 occurred	 (“evolution”	 in	 the	 first	 sense)
during	 and	 after	 the	 Cambrian	 period.	 The	 study	 never	 established	 that	 the
change	 it	measured	was	caused	 by	natural	 selection	 and	 random	mutations,	 or
any	other	purely	materialistic	evolutionary	mechanism.	Thus,	it	does	not	provide
a	 causal	 explanation	 for	 the	 origin	 of	 the	 animal	 forms	 that	 arise	 in	Cambrian
period—the	 absence	 of	 which	 constitutes	 the	 central	 mystery	 addressed	 in



Darwin’s	Doubt.
The	 study	begins	by	using	molecular	and	morphological	data	 to	construct

phylogenetic	 trees	 of	 arthropods.	 On	 the	 assumption	 that	 degree	 of	 biological
similarity	 reflects	 the	 degree	 of	 relatedness,	 these	 trees	 were	 constructed	 by
comparing	 the	morphological	 traits	 and	molecular	 sequences	 of	 various	 living
arthropod	species,	and	then	grouping	these	species	according	to	their	number	of
shared	similarities.

As	is	common	in	such	studies,	the	length	of	a	branch	on	a	phylogenetic	tree
corresponds	 to	 the	 amount	 of	 change	 that	 presumably	 took	 place	 along	 that
branch.	 In	 a	 tree	 derived	 from	 the	 comparative	 analysis	 of	 similar	 DNA
sequences	 in	 different	 organisms,	 branch	 length	 corresponds	 to	 the	 number	 of
nucleotide	differences	in	the	two	respective	molecules,	and,	thus,	presumably,	to
the	number	of	bases	that	have	changed	since	the	two	organisms	possessing	these
molecules	 diverged	 from	 a	 common	 ancestor.	 On	 a	 morphology-based	 tree,
branch	 length	 would	 correspond	 to	 how	many	 morphological	 characters	 have
changed	since	the	presumed	divergence.

The	 hypothetical	 phylogenetic	 tree	 below	 illustrates	 these	 conceptual
relationships,	 with	 different	 branch	 lengths	 leading	 to	 three	 fictional	 living

organisms	A,	B,	and	C:	
Figure	30-1.	Illustration:	Jens	Jorgenson	and	Casey	Luskin.

In	this	hypothetical	tree,	the	“branch”	length	reflects	the	amount	of	change	that
has	 taken	 place	 during	 the	 evolution	 of	 that	 organism	 from	 its	 presumed
ancestor.	 Here’s	 the	 same	 tree	 with	 fictional	 units	 of	 “change”	 added:	



Figure	30-2.	Illustration:	Jens	Jorgenson	and	Casey	Luskin.

Lee	 and	 his	 colleagues	 applied	 this	 method	 of	 analysis	 to	 arthropods.
Compared	to	many	other	invertebrates,	arthropods	have	a	rich	fossil	record.	So
by	 using	 fossils	 to	 date	 the	 nodes	 (i.e.,	 the	 starting	 points	 and	 endpoints	 of
branches)	on	their	hypothetical	tree,	they	approximated	how	long	a	given	branch
lasted	in	real	time.

To	illustrate	further,	 let’s	assume	that	 the	first	representative	of	a	group—
one	that	includes	A,	B,	and	C—appears	in	the	fossil	record	around	400	million
years	ago.	We’ve	now	dated	the	base	of	their	group	within	the	tree,	labeled	“400

mya”	below:	
Figure	30-3.	Illustration:	Jens	Jorgenson	and	Casey	Luskin.

Now	let’s	say	that	the	first	member	of	the	group	that	includes	just	B	and	C
appears	in	the	fossil	record	at	200	million	years	ago.	Now	we	can	date	the	split



of	that	group	as	well:	
Figure	30-4.	Illustration:	Jens	Jorgenson	and	Casey	Luskin.

Keep	in	mind	that	 the	length	of	 the	branch	doesn’t	necessarily	correspond
to	the	amount	of	time	elapsed.	Rather,	it	corresponds	to	the	amount	of	biological
change	that	occurred	along	that	branch	(i.e.,	the	number	of	measured	molecular
or	morphological	differences	between	the	two	groups	representing	the	beginning
and	 end	 of	 the	 branch).	 The	 length	 of	 time	 represented	 by	 the	 branch	 is	 only
assigned	after	the	fact,	using	fossils	thought	to	mark	the	first	appearance	of	the
two	groups.

Nevertheless,	 once	 evolutionary	 biologists	 think	 they	 know	 how	 much
change	has	taken	place	(the	number	of	molecular	or	morphological	differences)
along	a	branch	(between	two	different	organisms),	and	how	much	time	elapsed
along	 the	 branch	 (i.e.,	 between	 the	 presumed	 first	 appearance	 of	 the	 two
organisms	in	question),	they	can	then	calculate	a	rate	of	evolutionary	change.	So
now	that	we’ve	included	a	couple	of	fossil	dates	in	our	hypothetical	tree,	we	can
start	calculating	rates	of	change	along	the	branches	that	led	to	A,	B,	and	C:

•				Species	“A”	changed	at	a	rate	of	2.5	units/400	mya	=	0.6	units/100
million	years.
•				After	the	group	including	species	B	and	C	split	from	A,	but	before
B	and	C	split	 from	one	another,	 they	changed	at	a	 rate	of	1	unit/200
mya	=	0.5	unit/100	million	years.
•				But	after	the	split	of	B	and	C,	B	continued	to	change	at	a	rate	of	0.5
units/100	million	years,	whereas	the	rate	of	change	in	C	accelerated	to
3	units/200	mya	=	1.5/100	million	years.

All	this	is	very	well.	However,	methods	for	calculating	rates	of	change	do
not	establish	the	cause	of	the	change	in	question.	This	is	axiomatic.	And	it	is	just



as	true	of	genetic	or	morphological	change	as	of	any	other	kind.	For	this	reason,
the	 Lee	 et	 al.	 paper	 did	 not	 establish	 that	 the	 emergence	 of	 animals	 in	 the
Cambrian	“could	be	explained…	by	way	of	natural	selection.”6	Instead,	it	only
established	how	much	 genetic	 and	morphological	 change	 natural	 selection	 and
random	 mutation	 (or	 some	 other	 cause)	 would	 need	 to	 produce	 in	 a	 given
amount	of	time	in	order	to	explain	the	origin	and	evolution	of	arthropods.

After	 dating	 the	 nodes	 of	 their	 hypothetical	 trees,	 the	 Lee	 et	 al.	 study
calculated	 that	 rates	 of	 genetic	 and	 morphological	 change	 among	 arthropods
during	 the	 Cambrian	 period	 were	 five	 times	 greater	 than	 they	 were	 after	 the
Cambrian	period.	Fair	 enough.	But	did	 the	 authors	 establish	 that	mutation	 and
natural	selection	could	generate	the	amount	of	change	that	their	study	measured?
Did	 they	 establish	 that	 natural	 selection	 was	 responsible	 for	 the	 genetic	 and
morphological	change	that	had	occurred	within	arthropods?

They	 did	 not.	 The	 authors	 assumed	 that	 natural	 selection	 and	 random
mutations	 were	 responsible	 for	 the	 change	 that	 had	 occurred	 and	 then	 simply
asserted	 that	 natural	 selection	could	 produce	 the	 rate	 of	morphological	 change
they	measured.	In	other	words,	they	begged	the	question	as	to	the	rapidity	with
which	 the	 mechanism	 of	 mutation	 and	 selection	 can	 produce	 morphological
novelty.	 They	 did	 not	 demonstrate	 that	 the	 neo-Darwinian	mechanism	 has	 the
creative	power	to	generate	morphological	novelty	this	quickly.

Thus,	 although	 Lee	 and	 colleagues	 claim	 to	 have	 refuted	 unnamed
“opponents	of	evolution,”	 they	certainly	did	not	 refute	 the	specific	quantitative
challenges	to	the	creative	power	of	the	mutation	selection	mechanism	presented
in	 Darwin’s	 Doubt,	 which	 cast	 doubt	 on	 the	 ability	 of	 the	 neo-Darwinian
mechanism	 to	 produce	 even	modest	 changes	 or	 innovations	 in	 single	 proteins
within	known	evolutionary	deep	time.	Lee	did	not	explain	how	random	mutation
and	natural	selection	could	have	overcome	the	problem	of	the	rarity	of	genes	and
proteins	in	combinatorial	sequence	space.	Nor	did	his	team	show	that	the	waiting
times	associated	with	the	production	of	even	a	few	coordinated	mutations	were
any	 shorter	 than	 the	 prohibitively	 long	 waiting	 times	 calculated	 by	 the
researchers	cited	in	Darwin’s	Doubt.

For	 this	 reason,	 the	 study	 does	 not	 justify	 the	 claim	 of	 its	 punch	 line:
“Inexplicably	 fast	 rates	 are	 not	 required	 to	 explain	 the	Cambrian	 explosion	 of
arthropods,	 even	 under	 an	 extreme	 scenario	 in	 which	 all	 divergences	 are
compressed	into	the	Cambrian.”7

The	study	by	Lee	et	al.	is,	however,	problematic	for	other	reasons.8
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31.

Finding	the	Designer’s	Garbage

Casey	Luskin

Ikeep	 going	 back	 and	 forth	 in	 my	 mind	 about	 Cambridge	 University
paleontologist	and	theistic	evolutionist	Robert	Asher.	Is	he	a	serious,	civil	critic
of	intelligent	design,	or	just	another	typical	Internet	Darwin	defender	who	uses
and	 endorses	 nasty	 rhetoric	 and	 weak	 objections,	 often	 misrepresenting	 the
arguments	for	ID?

My	first	encounter	with	Dr.	Asher	came	in	September	2012,	when	he	wrote
an	article	at	the	Huffington	Post	attacking	the	textbook	Explore	Evolution.	This
wasn’t	 an	 encouraging	 introduction	 to	 Dr.	 Asher.	 In	 the	 article,	 he	 claimed:
“This	 book	 makes	 a	 case	 that	 biodiversity	 results	 from	 a	 kind	 of	 ‘design’
incompatible	with	evolution	by	natural	selection,”1	as	if	the	textbook	argued	for
intelligent	design.

In	 reality,	Explore	Evolution	 doesn’t	 argue	 for	 intelligent	 design,	whether
explicitly	 or	 implicitly.	The	word	 “design”	 is	 used	 a	 few	 times,	 but	 it’s	 in	 the
same	context	many	anti-ID	biologists	use	it:	to	refer	to	the	structural	“design”	of
an	organism,	not	to	argue	for	intelligent	design.	At	the	time	I	posted	my	rebuttal
to	Asher,	I	challenged	him	(or	anyone	else)	to	provide	page	numbers	and	quotes
showing	 just	 where	 and	 how	 the	 book	 argues	 for	 intelligent	 design.2	 He,	 of
course,	 never	 took	me	 up	 on	my	 challenge.	His	 critique	 of	Explore	 Evolution
included	 other	 egregious	 misrepresentations	 of	 the	 textbook’s	 arguments,
ridiculing	us	as	“anti-science.”

I	was	more	encouraged	in	early	2013,	after	I	read	Asher’s	book	Evolution
and	Belief:	Confessions	of	a	Religious	Paleontologist.	Though	I	disagreed	with
many	 of	 his	 criticisms	 of	 intelligent	 design,	 I	 found	 that	 he	 generally	 tried	 to
address	 ID’s	 arguments	 squarely.	 I	 was	 especially	 impressed	 that	 he
acknowledged	 that	 Stephen	 Meyer	 “claims	 to	 use	 the	 uniformitarianism	 of
Charles	Darwin	to	justify	his	inference.”3



Admittedly	 in	 a	 crude	way,	 his	 book	 even	 accurately	 stated	 that	Meyer’s
argument	 was	 a	 positive	 one	 that	 followed	 from	 the	 complexity	 of	 living
organisms.	Though	Meyer	wouldn’t	 put	 it	 quite	 that	way,	Asher	 characterized
Meyer’s	argument	as	saying	that	“a	very	complex	device	we	observe	now,	such
as	 a	 wristwatch,	 computer,	 or	 piece	 of	 software,	 has	 only	 one	 source:	 human
ingenuity”	and	thus	“a	similar	complex	device	we	observe	in	the	geological	past
must	 also	 have	 arisen	 as	 a	 result	 of	 something	 like	 human	 ingenuity,	 i.e.,
intelligence.”4	 Though	 Asher’s	 version	 of	 the	 argument	 wasn’t	 nearly	 as
sophisticated	as	Meyer’s,	at	least	it	appeared	that	Asher	had	read	and	understood
some	of	Meyer’s	writings.	True,	Asher’s	book	Evolution	and	Belief	was	marred
by	 citation	 bluffs5	 and	 common	 misunderstandings	 about	 ID,6	 but	 its	 serious
tone	was	a	big	improvement	on	the	critiques	of	many	other	ID	opponents.

Fast	 forward	 to	2014.	Robert	Asher	has	now	critiqued	Darwin’s	Doubt	 in
the	Huffington	Post.7	Sad	to	say,	some	progress	has	been	lost	with	Dr.	Asher.

Titled	“A	New	Objection	to	Intelligent	Design,”	Asher’s	article	opens	with
the	 announcement,	 “I’m	 not	 going	 to	 review	 his	 book,	 which	 has	 already
received	well-deserved,	accurately	disparaging	coverage	by	practicing	scientists
(like	 Nick	 Matzke,	 Don	 Prothero,	 and	 Charles	 Marshall).”	 In	 fact,	Darwin’s
Doubt	 received	 lots	 of	 typical	 empty	 ridicule	 from	 Matzke	 and	 Prothero
(Marshall	was	civil),	which	I	won’t	dignify	by	quoting.	Matzke	and	Prothero’s
reviews	 were	 full	 of	 gutter	 rhetoric—“disparaging”	 treatment	 indeed,	 which
Asher	apparently	feels	was	“well-deserved.”

It	 turns	out	 that	Asher’s	own	complaint	 against	Darwin’s	Doubt	 has	very
little	to	do	with	the	science,	and	is	instead	a	weak	quasi-philosophical	objection.
In	a	nutshell,	Asher	argues	that	since	all	the	intelligent	agents	in	our	experience
are	 human	 agents,	 and	 since	 humans	have	 teeth	 and	bones,	 and	do	 things	 like
leaving	 behind	 waste	 and	 garbage,	 therefore	 we	 can’t	 claim	 to	 detect	 design
unless	 we	 find	 evidence	 of	 the	 designer’s	 teeth	 or	 bones,	 or	 waste	 or	 other
abandoned	material,	in	the	historical	record.

This	 is	 all	 in	 the	 context	 of	 a	 challenge	 to	 Stephen	 Meyer’s
uniformitarianism.	 Asher	 writes:	 “Meyer	 is	 not	 really	 uniformitarian	 in	 a
scientific	sense”	since	“while	Meyer	appeals	to	the	uniformitarianism	of	Darwin
to	address	 this	possibility	 [that	a	human-like,	 super-intelligence	 interfered	with
life],	he	stops	short	of	fully	using	it.”	He	continues:

Here	 is	 why:	 if	 an	 intelligent	 force	 actually	 seeded	 the	 Earth	 with
biological	 novelties	 over	 time	 (like	 bipedal	 apes),	 uniformitarianism



would	lead	us	to	expect	that	intelligence	to	have	left	behind	a	record,
in	 the	 same	 way	 that	 any	 other	 intelligence	 would	 leave	 behind	 a
record.	For	starters,	we’d	expect	to	find	hard	organic	remains	such	as
bones	 or	 teeth,	 since	 all	 known	 intelligent	 agents	 have	 them.
Furthermore,	 if	 these	 agents	 could	 engineer	 a	 new	 organism,	 we
should	reasonably	expect	them	to	leave	behind	some	of	the	more	banal
traces	of	their	existence,	like	infrastructure	and	waste,	beyond	simply
their	 finished	product,	 such	as	a	new	ape.	Remains	of	 things	derived
from	human	“intelligence”	(metal	alloys,	synthetic	polymers,	cigarette
butts,	etc.)	will	be	at	least	as	obvious	to	future	geologists	as	the	global
traces	 of	 an	 asteroid	 impact	 65	 million	 years	 ago	 are	 to	 geologists
today…

If	we	really	apply	uniformitarianism	to	determine	if	intelligent	agents
influenced	 the	 course	 of	 our	 evolutionary	 history,	we’d	 expect	 those
agents	 to	 have	 left	 behind	 the	 same	 kinds	 of	 traces	 as	 other	 such
agents.	Humanity	is	 the	best	example	we’ve	got	so	far,	and	we	make
an	 exponentially	 greater	 amount	 of	 garbage	 than	 we	 do	 functional
designs.	 One	 of	 the	 most	 obvious	 kinds	 of	 material	 evidence	 that	 a
human-like	intelligence	in	Earth’s	distant	past	would	have	left	behind
was	spelled	out	with	one	of	the	most	famous	lines,	 indeed	one	of	the
most	 famous	 words,	 ever	 uttered	 in	 twentieth-century	 film:	 Plastics.
Far	 from	 being	 persecuted	 for	 a	 discovery	 that	 raises	 the	 issue	 of
design,	 anyone	 finding	 genuine	 “plastic	 spikes”	 in	 deep	 time,
corresponding	 temporally	 to	one	or	more	 evolutionary	 events,	would
be	 assured	 of	 a	 successful,	 mainstream	 academic	 career	 (to	 say	 the
least).	While	such	artifacts	wouldn’t	 tell	us	how	biodiversity	actually
came	about,	they	would	indicate	that	something	out	there	served	as	an
agent	behind	 life	on	Earth.	Maybe	 ID	advocates	will	 claim	 that	 their
“intelligence”	didn’t	have	to	leave	behind	a	plastic	spike	or	other	such
material	 evidence.	 And	 when	 they	 do,	 they	 cease	 to	 qualify	 as
scientifically	uniformitarian.8

Asher	makes	much	 the	 same	 argument	 in	 his	 book	Evolution	 and	 Belief.
While	he	basically	concedes	that	design	detection	is	a	theoretical	possibility,	his
critique	is	flawed	on	at	least	two	levels.

First,	 he’s	 wrong	 to	 claim	 that	 we	 must	 find	 evidence	 of	 the	 designer’s



“waste”	 or	 “infrastructure”	 (or	 body	 parts)	 to	 detect	 design.9	 The	 defining
characteristic	of	 intelligence	 is	not	whether	 the	designer	has	 teeth	or	bones,	or
leaves	 behind	 waste	 or	 garbage.	 Rather,	 the	 defining	 feature	 is	 the	 ability	 to
rationally	 choose	 between	 many	 options,	 and	 look	 forward	 with	 will,
forethought,	 and	 intentionality	 to	 solve	 some	 complex	 problem.	 Accordingly,
when	intelligent	agents	act,	 they	generate	high	levels	of	complex	and	specified
information	(CSI).	Thus,	a	fundamental	sign	that	an	intelligent	agent	has	been	at
work	 is	 high	CSI.	We	can	use	perfectly	 legitimate	uniformitarian	 reasoning	 to
detect	design	by	finding	high	CSI,	 regardless	of	whether	we	also	find	physical
evidence	of	the	designer’s	body,	waste,	or	infrastructure.

Second,	Asher	 is	wrong	 to	claim	that	we	haven’t	 found	any	evidence	 that
the	 intelligent	 designer	 has	 left	 a	 record.	 In	 fact	 we	 find	 all	 kinds	 of
“counterflow”	 in	 biology—in	 the	 form	 of	 polymers	 (proteins)	 and	 computers
(DNA	and	molecular	machines)	that	are	rich	in	CSI,	and	can’t	be	explained	by
material	 causes.	 This	 is	 evidence,	 or	 a	 record,	 of	 the	 work	 of	 an	 intelligent
designer.

Asher	 critiques	 Meyer’s	 use	 of	 the	 phrase	 “uniform	 and	 repeated
experience”	 because	 he	 says	 that	 “Another	 ‘uniform	 and	 repeated	 experience’
that	we	have	about	intelligent	agents	is	 that	 they	have	left	behind	a	plethora	of
evidence	 when	 and	 wherever	 they	 have	 existed.”10	 He	 claims	 we	 lack	 such
artifacts	(like	“garbage”	or	“plastics”)	to	give	evidence	of	intelligent	designers	in
the	deep	past	on	Earth.

But	 why	 plastics?	 Maybe	 the	 designer	 had	 advanced	 technologies	 that
didn’t	leave	behind	such	garbage.

Accordingly,	 the	 following	 simple	 questions	 show	why	Asher’s	 critiques
are	misguided:

•				Must	an	intelligent	agent	always	have	teeth?
•				Must	an	intelligent	agent	always	have	bones?
•				Must	an	intelligent	agent	always	leave	waste	or	garbage?
•				Must	an	intelligent	agent	always	leave	behind	an	infrastructure?

If	 the	 answer	 to	 any	 of	 those	 questions	 is	 “no,”	 then	 Asher’s	 critique	 is
flawed.	In	fact,	the	answer	to	all	the	questions	is	“No.”

ID	 doesn’t	 require	 that	 the	 intelligent	 designer	 be	 identical	 to	 humans—
having	teeth,	bones,	and	leaving	behind	waste,	garbage,	and	an	infrastructure.	ID
simply	requires	that	the	intelligent	designer	be	intelligent.	There’s	no	hiding	the



ball	 here:	 “intelligent	 design”	 means	 exactly	 what	 it	 says—intelligent	 design.
Only	 by	 adding	 these	 additional	 superfluous—and	 might	 I	 even	 say
unreasonable—requirements	 to	what	 it	means	 to	 be	 an	 “intelligent	 agent”	 can
Asher	critique	ID.

Indeed,	Asher	concedes	that	ID	argues	that	life	arose	due	to	“something	like
human	 ingenuity”	 (emphasis	 added)—not	necessarily	 from	an	 intelligent	being
identical	to	humans.	As	a	result,	we	can	detect	design	if	we	find	evidence	that	a
human-like	 intelligence—one	 that	 produces	 the	 high	 CSI	 and	 machine-like
structures	found	throughout	biology—was	at	work	in	the	past.	There	is	no	need
to	 require	 that	 the	 intelligence	 be	 identical	 to	 that	 of	 humans	 in	 every	 way
(connected	with	bones	and	teeth,	producing	waste,	and	so	on).	What	matters	 is
whether	 the	 agent	 has	 human-like	 intelligence;	 if	 it	 does,	 we	 can	 potentially
detect	its	actions.

Asher	 wants	 to	 be	 able	 to	 find	 something	 the	 designer	 left	 behind,	 and
indeed	 there	 is	 something	 that	 intelligent	 agents	 do	 leave	 behind:	 high	 CSI.
Thus,	maybe	 the	designer	did	 leave	behind	such	evidence—i.e.,	 in	 the	 form	of
high	 CSI	 in	 our	 DNA.	 In	 fact,	 in	 Evolution	 and	 Belief,	 Asher	 concedes	 that
Meyer	argues	in	this	way:	“Meyer	argues	that	one	such	artifact	has	already	been
found.	 It	 is	DNA	 itself…	 in	 a	 software-like,	 digital	 code.”	Asher	 can’t	 accept
this,	however.	He	writes:

While	the	complexity	of	DNA	makes	an	interesting	analogy	to	human
creative	 expression,	 the	 analogy	 falls	 short	 as	 proof	 of	 human-like
intelligence	 as	 the	 cause	 behind	 biodiversity	 for	 the	 philosophical,
theological,	and	biological	reasons	enumerated	here	and	elsewhere.11

Like	all	historical	sciences,	ID	doesn’t	claim	to	provide	“proof,”	but	it	does
show	 that	 the	 best	 explanation	 for	 the	 high	 CSI	 in	 life	 is	 intelligence.
Nonetheless,	 Asher	 is	 wrong	 to	 claim	 that	 the	 similarity	 between	 DNA	 and
software	or	language	is	a	mere	analogy.	As	Hubert	Yockey	explains:

It	is	important	to	understand	that	we	are	not	reasoning	by	analogy.	The
sequence	 hypothesis	 [that	 the	 exact	 order	 of	 symbols	 records	 the
information]	applies	directly	to	the	protein	and	the	genetic	text	as	well
as	 to	written	 language	 and	 therefore	 the	 treatment	 is	mathematically
identical.12

Though	 Yockey	 is	 no	 ID	 proponent,	 he	 rightly	 observes	 that	 the
informational	 properties	 of	 DNA	 are	 mathematically	 identical	 to	 those	 of



language.	Thus,	the	argument	for	design	is	much	stronger	than	a	mere	appeal	to
analogy.	It’s	based	upon	finding	in	nature	the	precise	type	of	information	that,	in
our	experience,	only	comes	from	intelligence.	This	isn’t	a	“proof”	of	design,	but
it	does	show	that	intelligent	design	is	the	best	explanation	for	high	CSI	in	nature.

ID	 isn’t	 fundamentally	 opposed	 to	 looking	 for	 evidence	 of	 the	 designer’s
teeth	or	trash,	and	if	we	find	them,	then	fine.	But	since	the	defining	property	of
intelligent	 agents	 is	 that	 they	produce	high	CSI,	 looking	 for	CSI—not	 teeth	or
trash—seems	like	a	better	place	to	start.

Asher’s	 article	 for	 the	 Huffington	 Post	 protests	 that	 “Meyer	 called	 my
argument	 a	 ‘new	 objection’	 to	 Intelligent	 Design”	 but	 “my	 objection	 to	 his
professed	methodology	is	not	new.”	New	or	not,	I	can’t	remember	anyone	else
who	has	argued	that	if	we	don’t	find	the	designer’s	teeth	or	trash,	we	can’t	detect
design.	While	Asher	thinks	his	argument	“is	not	new”	what	surely	isn’t	new	are
the	rebuttals	to	his	argument:	Meyer	responded	to	them	in	Darwin’s	Doubt	and	I
responded	 to	 them	at	Evolution	News	&	Views.13	Asher’s	 recent	piece	 restates
his	original	arguments,	but	fails	to	mention	or	answer	any	of	our	rebuttals.

Well,	 at	 least	 his	 objection,	 even	 if	 fundamentally	 flawed	 and	 previously
answered,	is	phrased	in	a	civil,	serious	manner.	If	that	sounds	like	tepid	praise,	I
suppose	it	is.
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32.

BioLogos	Delivers	a
Raft	of	Reviews

David	Klinghoffer

The	 team	 of	 theistic	 evolutionists	 at	 BioLogos	 has	 had	 their	 ups	 and	 downs,
undergoing	not	 infrequent	evolutions	in	their	 leadership	staff	but	maintaining	a
consistently	 critical	 stance	 in	 relationship	 to	 the	 scientific	 theory	 of	 intelligent
design.	So	I	found	it	notable	when	I	stopped	by	their	website	and	saw	they	were
planning	a	series	of	responses	to	Darwin’s	Doubt.1

This	was	a	year	and	two	months	after	the	hardback	appeared.	It	was	almost
three	months	since	the	paperback	came	out	with	its	new	Epilogue	by	Dr.	Meyer
responding	to	his	more	timely	critics.	There	must	be	some	backstory	to	explain
the	editorial	decision	at	BioLogos	to	roll	out	an	armada	of	responders	to	reply	to
Darwin’s	Doubt.

In	 a	 reflective	 essay	 that	 serves	 as	 an	 introduction	 to	 the	 series,	 current
BioLogos	 president	Deborah	Haarsma	 promised	 responses	 from	paleontologist
Ralph	Stearley,	philosopher	and	historian	Robert	Bishop,	geneticist	and	former
BioLogos	 president	 Darrel	 Falk	 (currently	 BioLogos	 Senior	 Advisor	 for
Dialogue),	 and	 theologian	 Alister	 McGrath,	 on	 top	 of	 previous	 remarks	 by
BioLogos	Fellow	for	genetics	Dennis	Venema.

That’s	a	lot	of	writers,	although,	as	Dr.	Haarsma	also	indicated,	Stearley’s
review	 was	 previously	 published	 in	 the	 journal	 Perspectives	 on	 Science	 and
Christian	 Faith,	 while	 Dr.	 Bishop,	 the	 philosopher	 and	 historian,	 promised	 to
“address	the	overall	argument	of	the	book,	assessing	the	rhetorical	strategies”—
which	sounds	like	something	other	than	a	scientific	evaluation.

McGrath,	wrote	Haarsma,	would	not	be	responding	to	“Darwin’s	Doubt	in
particular,	but	to	the	overall	apologetics	approach	of	Intelligent	Design.”	Except
that	intelligent	design	isn’t	a	form	of	apologetics,	but	never	mind.

Amid	 previously	 published	 material	 and	 theological	 and	 philosophical



reflections	 on	 ID,	 it	 seemed,	 then,	 that	 the	 only	 new	 scientific	 critique	 of
Meyer’s	book	in	this	group	of	articles	would	be	from	Darrel	Falk.

A	couple	of	 things	of	note	 leapt	out	 from	Deborah	Haarsma’s	post.	First,
the	acknowledgment	that	as	Christians,	the	BioLogos	team	necessarily	endorses
some	form	of	“intelligent	design.”	As	for	the	kind	of	ID	that	they	don’t	accept,
Dr.	 Haarsma	 capitalizes	 it	 (“Intelligent	 Design”)	 and	 says	 this	 about	 the
difference	between	her	view	and	ours:

The	 biggest	 difference	 is	 in	 how	 the	 two	 views	 counter	 atheistic
evolutionism.	 Both	 reject	 the	 idea	 that	 the	 science	 of	 evolution
disproves	 God	 or	 replaces	 God,	 but	 take	 very	 different	 approaches.
Intelligent	 Design	 claims	 that	 the	 current	 scientific	 evidence	 for
evolution	 is	 weak,	 and	 argues	 that	 a	 better	 explanation	would	make
explicit	 reference	 to	 an	 intelligent	 designer.	 Evolutionary	 Creation
claims	 that	 the	current	 scientific	evidence	 for	evolution	 is	 strong	and
getting	 stronger,	 but	 argues	 that	 the	 philosophical	 and	 religious
conclusions	 that	 militant	 atheists	 draw	 from	 it	 are	 unwarranted.
Evolutionary	 creationists	 respond	 to	 atheists	 by	 pointing	 out	 that	 in
Christian	 thought,	 a	 scientific	 understanding	 of	 evolution	 does	 not
replace	 God.	 God	 governs	 and	 sustains	 all	 natural	 processes,	 from
gravity	to	evolution,	according	to	his	purposes.2

It	 would	 be	 more	 accurate	 to	 write	 that	 ID	 says	 the	 evidence	 for	 the
Darwinian	 evolutionary	mechanism—as	 an	 explanation	of	 the	whole	 historical
development	of	complex	life—is	weak.	Beyond	this,	she	seems	to	be	saying	that
ID’s	 response	 to	 evolutionary	 atheism	 is	 a	 scientific	 one,	 while	 the	 response
from	 BioLogos	 concedes	 on	 the	 science	 and	 takes	 up	 its	 argument	 on
“philosophical	and	religious”	grounds	alone.

And	 that	 too	 sounds	 correct.	 It’s	why	 I,	 like	many	 other	 people,	 find	 the
case	for	ID	a	more	compelling,	objective,	and	interesting	one	than	arguments	for
theistic	evolution.	The	same	idea	seems	implicit	as	she	continues:

At	BioLogos,	we	embrace	the	historical	Christian	faith	and	uphold	the
authority	and	inspiration	of	the	Bible.	Several	leaders	at	the	Discovery
Institute,	 including	 Meyer,	 share	 these	 commitments.	 The
organization,	 however,	 has	 chosen	 not	 to	 make	 specific	 religious
commitments,	 welcoming	 Jews,	 Muslims,	 and	 agnostics	 as	 well	 as
Christians.	This	difference	is	integral	to	our	contrasting	approaches	to



apologetics.	 DI	 seeks	 to	 make	 the	 case	 for	 the	 designer	 in	 a	 purely
scientific	 context,	 without	 specifying	 who	 the	 designer	 is.	 At
BioLogos,	 we	 take	 the	 approach	 that	 science	 is	 not	 equipped	 to
provide	 a	 full	 Christian	 apologetic.	 Rather,	 we	 believe	 in	 the	 triune
God	for	the	same	reasons	most	believers	do—because	of	the	evidence
in	the	Bible,	personal	spiritual	experience,	and	recognition	that	we	are
sinners	who	need	the	saving	work	of	Jesus	Christ.3

The	 reference	 to	 “several	 leaders”	 at	 Discovery	 Institute	 sharing	 her
Christian	“commitments”	sounds	like	a	dig	at	our	Christian	bona	fides,	which	as
a	Jew,	I	don’t	much	mind.	The	Young	Earth	Creationists	at	Answers	in	Genesis
have	the	same	complaint	about	us,	though	it’s	more	plainly	expressed.

The	important	point,	as	she	puts	it,	is	that	ID	advocates	“seek	to	make	the
case	for	the	designer	in	a	purely	scientific	context.”	And	that,	again,	is	true.	It	is
our	 distinction.	 It	 is	 what	 makes	 arguments	 for	 intelligent	 design	 such	 an
important	phenomenon	in	science	and	culture,	with	roots	stretching	from	Athens
and	Jerusalem	to	Maimonides	and	Aquinas,	from	the	scientific	revolution	to	the
cutting	edge	of	biology	and	cosmology	today.

It	 would	 also	 seem	 to	 make	 philosophical,	 religious,	 historical,	 or
apologetic	objections	to	ID	less	relevant	than	scientific	ones.	So	that	lone	review
by	Dr.	Falk	must	carry	a	lot	of	the	burden	for	his	colleagues.

Notes	1.	Deborah	Haarsma,	“Reviewing	Darwin’s	Doubt:	Introduction,”	The	BioLogos	Forum,	August
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33.

Ralph	Stearley’s	“Well,
Maybe,	Who	Knows?”	Review

Paul	Nelson

More	 than	 18	 months	 after	 its	 publication,	DARWIN’S	Doubt	 continued	 to	 stir
discussion	and	debate,	but	that	discussion	all	too	often	has	savored	of	a	peculiar
and	unsatisfying	incompleteness.	As	an	observer	of	the	debate,	I	often	wondered
if	 the	critics	read	the	same	volume	that	I	did.	Thus,	 the	organization	BioLogos
commenced	 a	 multi-part	 response,	 which	 I	 began	 reading	 with	 high	 hopes	 of
finding	the	reviewers	actually	grappling	with	Stephen	Meyer’s	central	theses.

The	first	part	of	the	BioLogos	response1	to	Meyer’s	book	consists	of	a	blog
post	 recommending	 Calvin	 College	 paleontologist	 Ralph	 Stearley’s	 December
2013	essay	review	about	the	Cambrian	explosion,2	published	in	Perspectives	on
Science	and	Christian	Faith,	 the	last	part	of	which	considered	Darwin’s	Doubt
(in	 addition	 to	 two	 other	 books	 on	 the	 topic).	 Stearley	 reprises	 worries	 put
forward	 earlier	 by	other	 critics—about	 such	matters	 as	 the	 exact	 timing	of	 the
Cambrian	explosion,	the	“small	shelly”	fauna,	and	Cambrian	ecologies—but	his
bottom	line	is	so	ambivalent	that	it	is	impossible	to	say	if	he	agrees	with	Stephen
Meyer	 or	 not.	 He	 certainly	 provides	 no	 scientific	 refutation	 of	Meyer’s	 main
scientific	 arguments.	 Instead	 he	 actually	 acknowledges	 the	 inadequacy	 of	 the
neo-Darwinian	mechanism	as	an	explanation	for	major	innovation	in	the	history
of	life.	If	Stearley	had	stepped	into	a	voting	booth,	we	would	find	him	still	there,
with	 the	 curtain	 drawn,	 deliberating	 over	 his	 choices.	 I’ll	 comment	 below	 on
why	he	can’t	decide.	It’s	a	philosophical,	not	a	scientific,	dilemma.

First,	however,	 let’s	dispense	with	the	peripheral	 issues,	all	of	which	have
been	previously	addressed	by	Stephen	Meyer	or	others.	Stearley	disputes	what
he	 calls	 Meyer’s	 “minimalist	 interpretation”	 of	 the	 length	 of	 the	 Cambrian
explosion,	 saying	 that,	by	 ignoring	 the	appearance	of	 the	“small	 shelly”	 fauna,
Darwin’s	Doubt	 exaggerates	 the	 abruptness	of	 the	 event.	But	 as	Casey	Luskin



points	 out,	 Meyer	 did	 not	 ignore	 these	 fossils.3	 Moreover,	 as	 Meyer	 himself
explains,	even	expanding	the	geological	interval	(from	10	to	25	million	years,	or
more)	 does	 little	 to	 solve	 the	 relevant	 problems	 of	 new	 information	 and
anatomical	innovation.4	It’s	a	bit	like	arguing	about	the	length	of	a	bank	robbery:
twenty	minutes,	 three	hours,	all	night?	 In	 the	morning,	 the	vault	 is	still	empty.
Someone	did	it.	The	vault	did	not	empty	itself.

Nor	 are	 the	 ecologies	 of	 the	 early-to	 mid-Cambrian	 the	 issue	 of	 central
interest.	Stearley	claims	that	“new	adaptive	niches”	opened	during	the	Cambrian.
That	may	well	be	true,	but	environmental	changes	are	hardly	sufficient	to	cause
the	origin	of	the	wide	array	of	novel	animal	body	plans.	Paleontologist	Douglas
Erwin	 and	 colleagues	 identify	 this	 confusion	 of	 necessary	 and	 sufficient
conditions.	Raising	the	oxygen	level	of	pre-Cambrian	oceans,	for	instance,	may
have	 allowed	 oxygen-fueled	 animal	 metabolism,	 required	 for	 elaborate	 body
plans,	to	flourish,	but	greater	amounts	of	oxygen	alone	could	never	have	caused
the	same	complexity.	As	Erwin	et	al.	explain,	“a	permissive	environment	does
not	explain	 innovations	 in	metazoan	architecture.”5	Put	a	 few	yeast	 cells	 in	an
enormous	chemostat,	with	nutrients,	and	slowly	increase	the	oxygen	levels,	over
a	 really,	 really	 long	 time.	 Open	 the	 chemostat.	 Trillions	 of	 yeast	 cells;	 no
animals.

Stearley	also	complains	about	Meyer’s	treatment	of	alternative	evolutionary
theories,	 such	 as	 those	 proposed	 by	 developmental	 biologist	 Eric	Davidson	 or
self-organization	theorist	Stuart	Kauffman.	Here	at	last	we	see	some	glimmer	of
the	 real	 issue,	 namely,	 what	 message	 may	 we	 take	 away	 from	 the	 ongoing
failures	of	materialistic	theories	to	solve	the	problem	of	the	Cambrian	explosion?
Or,	 put	 another	 way—if	 the	 signal	 of	 nature	 appears	 to	 indicate	 intelligent
design,	may	we	follow	that	signal	where	it	leads?	Or	are	we	constrained	to	seek
a	materialist	solution,	come	what	may?

Stearley	acknowledges	that	many	leading	evolutionary	theorists	are	deeply
unhappy	 with	 the	 received	 neo-Darwinian	 account	 for	 major	 events	 in	 the
history	of	life,	such	as	the	Cambrian	explosion.	Yet	their	unhappiness	is	still	not
enough,	he	argues,	to	move	them	out	of	the	City	of	Materialism:

while	it	 is	true	that	Goodwin	and	others	believe	that	their	discoveries
pose	 a	 major	 challenge	 to	 neo-Darwinian	 orthodoxy,	 this	 does	 not
cause	 them	 to	 abandon	 their	 belief	 that	 the	 history	 of	 life	 can	 be
explained	as	the	outcome	of	biological	processes!6



One	 shouldn’t	 make	 too	 much	 of	 a	 punctuation	 mark,	 I	 suppose,	 but
Stearley’s	 exclamation	 point	 at	 the	 end	 of	 that	 passage,	 reinforcing	 the	 non-
negotiability	of	materialism	for	evolutionary	 theory,	 is	 telling,	especially	when
juxtaposed	against	his	own	ambivalence	about	the	possibility	of	detecting	design
as	a	genuine	empirical	finding.	“I	admit	that,	by	temperament,”	he	writes,	“I	am
inclined	 to	 see	 design	 in	 nature,	 and	 so	 I	 resonate	 with	 some	 of	 Meyer’s
arguments.”

Resonate?
Design,	 if	 actual,	 is	 no	 more	 a	 question	 of	 “inclining	 to	 see,”

“temperament,”	 or	 “resonating,”	 than	 the	 atomic	 number	 of	 an	 element.	 The
evidence	and	arguments	compiled	in	Darwin’s	Doubt	are	not	menu	suggestions
about—if	 mood	 happens	 to	 strike	 you,	 on	 any	 given	 day—preferring	 one
breakfast	jam	over	another.	If	real,	design	is	a	datum	of	nature,	like	it	or	not.	Bad
philosophies	of	science,	like	materialism,	need	to	get	out	of	the	way.

And	unfortunately	Stearley	seems	not	to	know	his	own	mind	on	this	point.
Although	he	says	he	is	“temperamentally	inclined”	to	see	design,	he	pushes	that
inference	away	with	his	other	hand.	“I	am	not	sure,”	he	concludes,	“that	it	is	our
place	 to	 know	 [about	 intelligent	 design].	 If	 that	 is	 so,	 perhaps	 our	 efforts	 to
obtain	 certainty	 in	 seeing	 his	 design	 will	 end	 in	 frustration.”	 Stearley	 cannot
decide	 if	 materialism—or,	 methodological	 naturalism,	 to	 give	 the	 doctrine	 its
domesticated	name—governs	science,	or	if	design	is	truly	detectable.

In	the	long	run,	epistemic	ambivalence	like	that,	vacillating	on	the	horns	of
a	 philosophical	 dilemma,	 will	 prove	 sterile,	 if	 not	 indeed	 deadly,	 because
ambivalence	 robs	 evidence	 of	 its	 power	 to	 yield	 knowledge.	 When	 one	 says
“Sorry,	but	 I	cannot	know	X,”	 then	 it	simply	does	not	matter	how	powerful	or
compelling	 the	 evidence	 for	X	may	 be.	An	a	 priori	move	 has	 destroyed	what
should	be	a	ready	inference.

Strange	 asymmetry:	 materialist	 evolutionary	 theory	 may	 pursue	 its
investigations,	 with	 the	 promise	 of	 genuine	 discoveries	 awaiting,	 whereas
intelligent	design	necessarily	lies	beyond	the	horizon	of	knowledge	in	a	mist	of
uncertainty.	Those	who	prefer	 their	yes	 to	be	yes	 (and	no	 to	be	no)	will	never
settle	 for	 this	 asymmetrical	 playing	 field.	 Science	 is	 hard,	 and	 inferences	 are
tricky,	but	your	blood	 really	does	 circulate—and	design,	 if	 it’s	out	 there	 to	be
detected,	awaits	our	hard	work,	and	will	reward	us	when	we	find	it	out.

Temperament?	Ah,	don’t	worry	about	that.	Not	relevant.
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35.

Are	Biologists	Coming
to	Reject	Neo-Darwinian

Evolution?

Casey	Luskin

As	Paul	Nelson	observes	in	the	preceding	chapter,	Robert	Bishop’s	critique	of
Darwin’s	Doubt	for	BioLogos	denies	that	evolutionary	biologists	are	entering	a
post-Darwinian	world	and	abandoning	neo-Darwinism.	Dr.	Bishop	writes:

Meyer	 successively	 reviews	 a	 variety	 of	 attempts,	 such	 as	 evodevo
[evolutionary	 developmental	 biology]	 to	 rectify	 this	 shortcoming	 in
macroevolution.	 Each	 attempt	 surveyed	 is	 presented	 to	 the	 reader	 as
being	 in	 competition	 with	 and	 a	 replacement	 for	 neo-Darwinian
evolution	 (population	 genetics	 and	 natural	 selection)…	 [but]
researchers	 working	 in	 evodevo	 typically	 don’t	 see	 themselves	 as
replacing	population	genetics	and	natural	selection.1

Of	 course	 none	 of	 these	 post-Darwinian	 biologists	 says	 that	 natural
selection	doesn’t	occur.	 (Advocates	of	 intelligent	design	don’t	say	that,	either.)
Rather,	 they	 say	 that	 certain	 forces—natural	 selection	or	 random	mutation,	 for
example—might	 not	 be	 as	 important	 in	 driving	 and	 shaping	 evolution	 as	was
once	 thought.	 You	 could,	 as	 Stephen	 Meyer	 does,	 cite	 many	 examples	 of
evolutionary	biologists	specifically	critiquing	the	core	tenets	of	neo-Darwinism.
(See	Chapters	15	and	16	of	Darwin’s	Doubt.)	Many	biologists	say	they	seek	new
mechanisms	 of	 macroevolution—thus	 implicitly	 rejecting	 the	 neo-Darwinian
paradigm.	 Even	 more	 interesting	 is	 that,	 in	 explaining	 their	 doubts	 about
Darwinian	 theory	and	 their	 interest	 in	finding	an	alternative,	many	point	 to	 the
Cambrian	 explosion.	 Consider	 how	 Oxford’s	 Simon	 Conway	 Morris	 has
described	current	thinking	in	biology:

The	 other	 day	 I	 was	walking	 past	 an	 immense	 building	 from	which



emanated	an	uproar.	The	noise	was	 terrific.	A	door	swung	open	and,
looking	 in,	 I	 saw	 to	my	surprise	 that	nearly	everyone	was	dressed	 in
white.	But,	strange	to	say,	there	was	not	one	pulpit	but	two.	The	crowd
surged	back	and	forth,	spotless	laboratory	coats	streaming	in	the	rush.
From	 one	 pulpit	 the	 proclamation	 rang	 out:	 “The	 Cambrian
‘explosion’	 is	 real!!!	 Hundreds	 of	 phyla	 evolved,	 almost
instantaneously.	Listen,	neo-Darwinism	 is	 in	 terminal	crisis,	we	must
summon	 forth	 new	 mechanisms	 of	 macroevolution.”	 From	 the	 other
pulpit,	however,	I	heard	the	following:	“No,	the	Cambrian	‘explosion’
is	 a	 mirage,	 a	 mere	 artefact!	 For	 aeons	 tiny	 animalcules	 slithered
through	 the	 slime,	 avoiding	 fossilization,	 hoarding	 their	 Hox	 genes,
swaying	to	the	sonorous	tick	of	molecular	horology.”2

According	 to	Conway	Morris,	 the	 two	main	 schools	 of	 thought	 about	 the
Cambrian	explosion	either	(1)	claim	it	is	simply	an	illusion,	and	an	artifact	of	an
imperfect	 fossil	 record,	 or	 (2)	 seek	 “new	 mechanisms	 of	 macroevolution,”
rejecting	 neo-Darwinian	 explanations	 because	 they	 are	 “in	 terminal	 crisis.”
According	to	this	eminent	scholar,	many	biologists	question	the	neo-Darwinian
paradigm	itself.	They	have	turned	to	what	Conway	Morris	elsewhere	calls	“post-
Darwinian”	models	of	evolution.

Whether	 these	post-Darwinian	models	 solve	 the	mystery	of	 the	Cambrian
explosion	 (and	 the	 origin	 of	 new	 body	 plans)	 is	 another	 question.	 As	 Meyer
reviews	the	available	alternatives	in	Chapters	15	and	16	of	Darwin’s	Doubt,	they
don’t	look	very	promising.	But	the	fact	of	the	matter	is	that	biology	continues	to
uncover	evidence	unanticipated	by	Darwin	or	by	the	subsequent	neo-Darwinian
paradigm.	 This	 evidence	 provides	 the	 impetus	 for	 post-Darwinian	 models	 of
evolution.
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36.

Leading	Theistic	Evolutionist
Praises	DARWIN’S	DOUBT

David	Klinghoffer

As	we’ve	already	explained,	BioLogos	 is	a	Christian	organization	 founded	by
geneticist	 Francis	 Collins,	 current	 director	 of	 the	National	 Institutes	 of	Health
(NIH).	In	years	past	the	group	has	emphasized	what	it	regards	as	the	necessity	of
embracing	Darwinian	evolution	over	the	competing	theory	of	intelligent	design.
It	has	broadcast	this	message	to	the	Christian	community	with	some	success.

Meanwhile,	though,	much	to	the	credit	of	our	friends	at	BioLogos,	leading
spokesmen	 for	 the	 theistic	 evolutionary	 view	 have	 sought	 to	 engage	 in
constructive	dialogue	with	advocates	of	ID.

It’s	 gratifying	 to	 report	 that	 our	 conversations	 have	 borne	 fruit.	 At	 the
BioLogos	website,	developmental	geneticist	and	past	BioLogos	president	Darrel
Falk	 has	 contributed	 a	 two-part	 review	 of	Darwin’s	 Doubt	 that	 is,	 candidly,
remarkable.1,2

For	 Dr.	 Falk,	 now	 Senior	 Advisor	 for	 Dialogue	 at	 BioLogos,	 Darwin’s
Doubt	 is	 “amazingly	 effective”	 and	 “Meyer	 has	 successfully	 put	 his	 finger	 on
one	of	the	great	mysteries	in	evolutionary	biology	today.”

Regarding	the	scientific	evidence	of	design	in	nature,	it	would	certainly	be
too	much	to	read	the	review	as	an	indication	that	theistic	evolutionists	are	close
to	 changing	 their	 fundamental	 view.	 Indeed	 Dr.	 Falk’s	 articles	 come	 in	 the
context	of	a	series	of	critical	articles	on	the	BioLogos	site	responding	to	Meyer.
(See	Paul	Nelson’s	and	Casey	Luskin’s	comments	in	Chapters	33	to	35.)

Falk	 affirms	 the	 enigma	 of	 the	 Cambrian	 explosion	 with	 its	 “rapid”
production	of	new	body	plans	from	no	 identifiable	predecessors,	 just	as	Meyer
explains	 it	 in	 Darwin’s	 Doubt.	 Echoing	 Meyer,	 he	 confirms	 that	 current
evolutionary	thinking	is	frustrated	in	seeking	to	explain	how	complex	animal	life
arose.	Writes	Falk:



The	big	mystery	associated	with	 the	Cambrian	explosion	 is	 the	 rapid
generation	 of	 body	 plans	 de	 novo.	 There	 was	 never	 a	 time	 like	 it
before,	 nor	has	 there	 ever	been	a	 time	 like	 it	 again	 since.	Stephen	 is
right	about	 that.	Also,	as	he	points	out,	 the	big	question	 in	exploring
the	generation	of	new	body	plans	in	that	era	is	how	this	squares	with
the	 resistance	 of	 today’s	 gene	 regulatory	 networks	 to	 mutational
perturbation	(i.e.	they	seem	to	be	almost	impossible	to	change	through
genetic	mutation	because	virtually	all	such	alterations	are	 lethal).	We
really	have	 little	 idea	at	 this	point	how	 things	would	have	worked	 to
generate	 body	 plans	 de	 novo	 back	 then	 given	 the	 sensitivity	 of	 the
networks	to	perturbation	today.3

More:

The	 depth	 of	 knowledge	 [Meyer]	 displays	 in	 molecular	 genetics,
developmental	 biology,	 and	 population	 genetics	 in	 addition	 to
paleontology,	 animal	 diversity,	 biochemistry,	 and	 even	 some	 cell
biology	is	very	impressive.4

In	inferring	design,	however,	Falk	writes,	“I	think	[Meyer	is]	wrong,	of	course.”
And:

So	 have	 I	 softened	 on	 Intelligent	 Design	 as	 a	 scientific	 endeavor?	 I
don’t	 think	 so,	 but	 I	 have	 grown	 to	 appreciate	 the	 skill	 and	 the
sincerity	of	various	 individuals	 I	 have	met	 in	 the	 ID	movement	over
the	last	five	years.5

Nevertheless,	 for	 Dr.	 Falk	 at	 least,	 Darwin’s	 Doubt	 is	 a	 breakthrough.
While	still	 rejecting	 the	evidence	for	design	presented	 in	previous	books	about
ID	by	Meyer,	Behe,	and	others,	he	warmly	praises	the	scientific	argument	in	the
book,	 identifies	 no	 fault	 in	 its	 presentation	 of	 the	 relevant	 science,	 and,
significantly,	 takes	 issue	 with	 his	 colleague	 Robert	 Bishop’s	 denial	 that
biologists	are	having	second	thoughts	about	Darwinian	theory.

In	 response	 to	 Bishop,	 Falk	 asks,	 “Does	 Stephen	 Meyer	 exaggerate	 the
nature	 of	 the	 rethinking	 going	 on	 in	 mainstream	 evolutionary	 developmental
biology?”	He	answers:

I	 don’t	 think	 so.	 Many	 evolutionary	 developmental	 biologists	 think
that	we	are	on	the	verge	of	a	significant	re-organization	in	our	thinking
about	 the	 mechanics	 of	 macroevolution.	 The	 much	 respected



developmental	 biologist	 Scott	 Gilbert	 states:	 “If	 the	 population
genetics	model	of	evolutionary	biology	isn’t	revised	by	developmental
genetics,	 it	will	be	as	 relevant	 to	biology	as	Newtonian	physics	 is	 to
current	physics.”6

That	and	many	other	similar	statements	that	I’ve	seen	in	the	literature7
really	 do	 suggest	 that	 we	 are	 on	 the	 cusp	 of	 some	major	 rethinking
about	 the	 forces	at	work	 in	macroevolution.	Those	studies	will	 focus
more	on	how	biological	 information	is	generated,	changed,	and	used,
and	less	on	the	natural	selection	filter.8

In	short,	he	confirms	the	negative	side	of	Meyer’s	argument.	Given	that	Dr.
Falk	 is	 the	only	biologist	 among	 the	 lineup	of	 reviewers	offered	by	BioLogos,
that	is	important.

What	about	the	positive	argument,	for	ID	itself?	Falk’s	review	is	helpful	in
clarifying	where	the	conversation	about	intelligent	design	and	theistic	evolution
can	go	from	here.	His	real	objection	to	design	theory	isn’t	scientific	but	rather	a
matter	of	philosophical	sensibility	or	predisposition:

[ID	 proponents]	 think	 the	 philosophical	 naturalism	 of	 many	 leading
scientists	has	significantly	influenced	their	conclusions,	and	I	certainly
agree	that	there	have	been	times	when	that	is	the	case.	However,	where
we	 don’t	 agree	 is	 that	 the	 whole	 applecart	 of	 evolutionary	 biology
needs	to	be	turned	upside	down	and	replaced	with	a	new	science—one
grounded	 in	 the	 scientific	 demonstration	 of	 Intelligence.	 I	 see	 no
scientific,	 biblical,	 or	 theological	 reason	 to	 expect	 that.	 Natural
processes	 are	 a	 manifestation	 of	 God’s	 ongoing	 presence	 in	 the
universe.9

It	 seems	 to	 be	 precisely	 his	 a	 priori	 commitment	 to	 methodological
naturalism	that	holds	him	back	from	joining	us	in	recognizing	design	in	biology:

Stephen	 is	 right,	 that	 none	 of	 the	 other	 [evolutionary]	models	 fit	 the
bill	 in	 a	 fully	 satisfactory	manner	yet,	 but	 it’s	pretty	 early	 to	declare
one	 to	 be	 the	winner	 on	 the	 basis	 of	 an	 analogy	 to	 human-designed
information	systems.10

He	 regards	 that	 recognition	 as	 premature,	 but	 for	 the	 methodological
naturalist	it	must,	by	definition,	always	be	premature	to	affirm	intelligent	design:



I	agree	with	Robert	[Bishop]	that	it	is	quite	a	stretch	to	jump	from	the
“failure”	 of	materialistic	 explanations	 of	 the	Cambrian	 explosion	 (so
far)	 to	 a	 scientifically	 based	 conclusion	 that	 life	 is	 intelligently
designed.11

Between	 theistic	 evolutionists	 and	 proponents	 of	 intelligent	 design	 there
remains	a	sharp	divide,	specifically	in	our	views	of	what	constitutes	a	potentially
legitimate	scientific	inference	and	what	does	not.	So	we	have	a	lot	to	talk	about
with	our	colleagues	at	BioLogos.	Falk’s	review	does	a	service	by	making	clear
what	needs	to	be	on	the	agenda	of	future	discussions.

Dr.	 Falk	 has	 good	 questions,	 too,	 about	 the	 future	 of	 ID	 as	 a	 research
program.	He	would	 like	 to	 know,	 beyond	 the	 critique	 of	Darwinism,	 how	we
envision	intelligent	design	as	a	positive	paradigm	for	the	scientific	investigation
of	 nature.	 He	 can’t	 picture	 what	 that	 would	 look	 like.	 He	 also	 asks	 what
predictions	ID	might	make.	How	can	the	theory	be	tested?

How	will	they	move	forward	by	building	a	positive	research	program
rather	 than	 a	 negative	 one	 based	 upon	 the	 critique	 of	 mainstream
ideas?	 What	 are	 the	 biological	 predictions	 that	 will	 emerge	 from
within	their	paradigm	and	how	will	they	test	them?12

These	 are	 wonderful	 challenges,	 and	 we	 have	 given	 them	 much
consideration	ourselves.	As	food	for	thought,	I	commend	to	Falk	our	reporting	at
Evolution	 News	 &	 Views	 on	 how	 mainstream	 scientists,	 without	 explicitly
recognizing	 it,	 are	 already	 employing	 assumptions	 about	 design	 to	 advance
biology.	 See,	 for	 example,	 Casey	 Luskin’s	 coverage	 on	 the	 field	 of	 systems
biology:

•	 	 	 	 “When	 Biologists	 Think	 Like	 Engineers:	 How	 the	 Burgeoning
Field	of	Systems	Biology	Supports	Intelligent	Design”13

•				“Peer-Reviewed	Science:	What	the	Field	of	Systems	Biology	Can
Tell	Us	About	Intelligent	Design”14

Other	relevant	articles	include:
•	 	 	 	 “Does	 Intelligent	 Design	 Help	 Science	 Generate	 New
Knowledge?”15

•				“How	Do	We	Know	Intelligent	Design	Is	a	Scientific	‘Theory’?”16

•	 	 	 	 “Intelligent	 design	 (ID)	 has	 scientific	 merit	 because	 it	 uses	 the



scientific	method	 to	make	 its	 claims	 and	 infers	 design	 by	 testing	 its
positive	predictions”17

•				“The	Positive	Case	for	Intelligent	Design”18

•				“A	Positive,	Testable	Case	for	Intelligent	Design”19

•	 	 	 	 “Does	 intelligent	 design	 theory	 implement	 the	 scientific
method?”20

And	see	the	Appendix	in	Signature	in	the	Cell	in	which	Stephen	Meyer	lists
a	slew	of	predictions	of	the	theory	of	ID.

I	don’t	want	to	overstate	how	close	Darrel	Falk	has	drawn	to	us.	Does	he,
for	example,	fall	into	old	habits	in	discussing	top	ID	theorists?	Yes,	he	does.	He
commends	 Dr.	 Meyer,	 for	 instance,	 for	 his	 “sincerity”	 while	 also	 calling	 the
book	“somewhat	of	a	masterpiece	for	accomplishing	their	agenda.”

That	 seems	 out	 of	 place	 in	 weighing	 a	 serious	 and	 popular	 work	 like
Darwin’s	 Doubt,	 a	 book	 by	 a	 Cambridge	 University-trained	 philosopher	 of
science	and	leading	advocate	of	a	scientific	theory	that	is	a	force	to	be	reckoned
with	 in	 scholarly	 thinking,	 a	 book	 that	 is	 at	 this	 writing	 No.	 1	 on	 Amazon’s
Paleontology	 bestseller	 list	 ahead	 of	 books	 by	 Nicholas	 Wade,	 Stephen	 Jay
Gould,	and	Douglas	Erwin	and	James	Valentine.

But	 so	what?	The	good	news	 in	Darrel’s	 review	 is	very	good	 indeed.	For
every	Darrel	Falk	 in	 the	 theistic	 evolution	 community,	whose	name	we	know,
there	 are	 undoubtedly	 many	 others	 whose	 names	 we	 don’t	 know	 who	 are
similarly	ready	to	break	with	old	attitudes.

Dr.	Falk	deserves	praise	 for	his	 fresh	approach	 to	 the	 issues	at	hand,	and,
not	least,	for	his	willingness	to	publicly	correct	a	colleague,	Dr.	Bishop,	whom
he	knows	to	be	mistaken	on	an	important	matter.	That	takes	courage.
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37.

Methodological	Naturalism:
A	Rule	That	No	One
Needs	or	Obeys

Paul	Nelson

As	I	said	in	Chapter	33,	BioLogos	posted	Robert	Bishop’s	multipart	review	of
Darwin’s	Doubt,	concluding	with	Part	31	and	Part	4.2	Although	the	discussion	at
BioLogos	by	this	point	was	winding	down,	Bishop’s	review	raised	issues	calling
for	a	reply.	The	underlying	premises	of	his	position	are	shared	by	large	numbers
of	science	and	philosophy	faculty	at	both	secular	and	religious	universities.	It	is
likely	 that,	 left	 unchallenged	 and	 unexamined,	 these	 faulty	 premises	 will
continue	to	influence	the	debate.

One	 issue	 in	 particular	 deserves	 extended	 comment:	 the	 standing	 of
methodological	 naturalism	 (hereafter,	 MN)	 as	 a	 rule	 for	 scientific	 inquiry.
Evaluating	 the	 role	of	MN	can	make	 for	distinctly	odd	bed-fellows.	One	 finds
theists—such	as	Bishop,	or	Princeton	philosopher	Hans	Halvorson—arguing	 in
favor	 of	 the	 doctrine,3	 and	 one	 finds	 atheists	 and	 agnostics—such	 as	Maarten
Boudry	 and	 colleagues,4	 as	 well	 as	 Sahotra	 Sarkar5	 and	 Bradley	 Monton6—
arguing	against	it.	Bishop’s	use	of	MN	in	his	critique	of	Darwin’s	Doubt	reveals
the	 enormous	distance	between	his	 position	 and	 that	 of	 ID	 theorists.	Although
the	distance	is	great,	communication	across	the	divide	is	still	possible.	We	hope
that	 our	 response	 helps	 to	 clarify	 the	 ID	 standpoint	 and	 indicate	 how	 a	more
thorough	analysis	of	MN	can	help	in	the	future.

What	 Methodological	 Naturalism	 Is	 Not	 (and	 Never	 Was)	 In	 DARWIN’S
Doubt,	Stephen	Meyer	argues	that	inferences	to	intelligent	causation,	while	fully
warranted	by	the	evidence	of	the	Cambrian	explosion,	run	afoul	of	the	dictum	of
methodological	naturalism	(MN).	As	Meyer	defines	MN:



scientists	 should	 accept	 as	 a	working	 assumption	 that	 all	 features	 of
the	natural	world	can	be	explained	by	material	causes	without	recourse
to	purposive	intelligence,	mind,	or	conscious	agency.7

As	Meyer	 later	 explains,	 the	 fatal	 defect	 in	 MN	 is	 not	 hard	 to	 find:	 “if
researchers	refuse	as	a	matter	of	principle	[namely,	MN]	to	consider	the	design
hypothesis,	 they	will	obviously	miss	any	evidence	that	happens	to	support	 it.”8
One	 cannot	 evaluate	 the	 evidence	 for	 or	 against	 any	 hypothesis	 that	 has	 been
ruled	 out	 a	 priori.	 For	 this	 and	 other	 reasons,	 ID	 theorists	 regard	 MN	 as	 an
obstacle	to	knowledge	and	hence	a	methodological	rule	that	we	would	be	better
off	without.

Bishop	 cannot	 see	 the	 harm	 in	 MN.	 Quite	 the	 reverse;	 in	 his	 view,
“methodological	 naturalism	 is	 the	 way	 scientific	 investigation	 has	 been	 done
since	 before	 the	 time	 of	 the	 Scientific	 Revolution.”9	 The	 rule	 of	 MN—a
reasonable	 and	 philosophically	 neutral	 boundary,	 as	 he	 sees	 it—simply
represents	 an	 approach	 to	 scientific	 investigation	 that	 seeks	 to	 “take	 the
biological	 phenomena	 on	 their	 own	 terms	 to	 understand	 them	 as	 they	 actually
are.”10

Now,	who	could	disagree	with	 that	cheerful	 formulation	of	MN?	No	one,
really—certainly	 not	 Steve	 Meyer	 or	 any	 other	 ID	 theorist.	 Consider:	 if	 the
phenomena	of	the	Cambrian	explosion	in	fact	 implicate	intelligent	design,	 then
of	course	we	should	try	to	explain	those	events,	to	employ	Bishop’s	phrase,	“on
their	 own	 terms…	 as	 they	 actually	 are.”11	 Expressed	 that	 way,	 ID	 and	 MN
would	be	entirely	congruent,	and	you	wouldn’t	be	reading	this	chapter.

But,	 as	 the	 rest	 of	 his	 review	makes	 clear,	 that’s	 not	 at	 all	 what	 Bishop
means	by	MN.	Rather,	Bishop	means	that	phenomena	are	to	be	understood	and
explained	 solely	 via	 material	 or	 physical	 causes,	 come	 what	 may.	 Bishop
categorically	excludes	agent	causation,	or	causation	by	mind,	from	all	biological
explanation,	and	restricts	the	inference	of	intelligent	agency	to	human	activities.
As	 he	 argues,	 “an	 intelligent	 agent	 is	 a	 presupposition	 external	 to	 cellular	 and
evolutionary	biology;	intelligence	has	to	be	brought	in	from	the	outside.”12	Thus,
if	 ID	 proposes	 agent	 causation	 to	 explain	 any	 biological	 event,	 it	 violates	 the
well-defined	 boundaries	 of	 natural	 science—a	 violation,	 Bishop	 asserts,	 that
“biologists	rightly	object	to.”	The	rule	of	MN	has	been	broken.

Notice,	 first,	 that	Bishop	 completely	misunderstands	 the	basis	 of	Meyer’s
case	 for	 intelligent	 design.	 True,	 the	 intelligent	 agency	 that	Meyer	 invokes	 to



explain	the	origin	of	the	information	present	in	animal	forms	is	“external”	to	the
present	operation	of	cells	in	those	animals,	just	as	the	intelligence	responsible	for
the	 design	 of	 a	 laptop	 computer	 is	 external	 to	 it.	 But	 that	 does	 not	mean	 that
Meyer	 “presupposes”	 that	 an	 agent	 “external	 to	 cellular	 and	 evolutionary
biology”	 caused	 the	 origin	 of	 the	 information	 that	 arose	 in	 the	 Cambrian
explosion	 of	 animal	 life.	 Instead,	 Meyer	 infers	 that	 a	 designing	 intelligence
external	 to	 the	features	of	cells	and	animals	generated	 that	 information,	and	he
does	 so	 based	 upon	 our	 knowledge	 of	 cause	 and	 effect	 and	 information-rich
structures	present	 in	 living	systems.	Since,	as	he	argues,	 intelligence	or	mental
activity	is	the	only	known	cause	of	the	origin	of	large	amounts	of	functional	or
specified	 information,	 especially	 when	 that	 information	 is	 found	 in	 a	 digital
form,	 the	origin	of	 the	enormous	amount	of	specified	 information	 that	arose	 in
the	Cambrian	period	is	best	explained	by	the	activity	of	a	designing	intelligence.
Intelligence	 is	not	presupposed;	 it	 is	 inferred	based	upon	what	we	know	about
the	cause,	indeed	the	only	known	cause,	of	specified	information.

Notice	 too	 that	 Bishop’s	 formulation	 of	 MN	 renders	 the	 evidence	 itself
wholly	irrelevant.	If	scientists	must	provide	material	or	physical	explanations	for
any	phenomenon,	whatever	 the	evidence,	 then	 that	 is	where	 they	must	 remain,
chained	 to	 the	 bench—even	 if	 the	 evidence	 strongly	 indicates	 design.	 This	 a
priori	formulation	of	MN	makes	a	farce	of	empirical	investigation,	because	the
outcome	 of	 any	 research	 could	 never	 be	 in	 doubt:	 some	 material	 or	 physical
cause	must	be	affirmed	as	the	explanation.	If	you	don’t	find	one,	try	harder;	just
keep	looking	until	you	do.	That	is	what	scientists	have	(allegedly)	always	done.

Bad	History	Makes	 for	 Bad	 Philosophy	 But	 scientists	 haven’t	 always	 done
that,	 nor	 (as	 we’ll	 explain	 below)	 do	 they	 follow	 MN	 today,	 except	 when
keeping	 their	boots	firmly	planted	on	 the	necks	of	ID	proponents.	As	Bishop’s
own	scholarly	paper	on	MN	shows13—see	for	instance	his	endnote	36,	on	Robert
Boyle’s	 view	 of	 the	 intelligent	 design	 of	 animals—leading	 figures	 in	 the
Scientific	 Revolution	 did	 not	 see	 themselves	 as	 bound	 to	 strictly	 material	 or
physical	 explanations.	 Isaac	 Newton,	 for	 example,	 made	 arguments	 for
intelligent	 design	 in	 both	 the	 Opticks	 and	 the	 Principia.	 In	 the	 “General
Scholium”	 to	 the	 Principia,	 he	 argued	 for	 the	 intelligent	 design	 of	 the	 solar
system	based	upon	the	fine-tuning	of	the	position	of	planets.	As	he	stated:

Though	these	bodies	may	indeed	continue	 in	 their	orbits	by	 the	mere
laws	of	gravity,	yet	 they	could	by	no	means	have	at	 first	derived	 the



regular	 position	 of	 the	 orbits	 themselves	 from	 those	 laws.	Thus,	 this
most	 beautiful	 system	 of	 the	 sun,	 planets,	 and	 comets,	 could	 only
proceed	from	the	council	and	dominion	of	an	intelligent	and	powerful
Being.14

Indeed,	as	an	abundance	of	historical	data	affirms,	MN	became	a	putative
philosophical	 convention	 of	 biology	 only	 after	 a	 protracted	 struggle.	 And	 one
doesn’t	have	to	fight	for	a	doctrine	that	everyone	already	accepts.

Moreover,	it	is	impossible	to	make	sense	of	the	Darwinian	Revolution	if	we
assert	 that	 MN	 governed	 scientific	 explanation	 for	 centuries	 before	 Darwin’s
birth.	 In	 the	 “Introduction”	 to	 the	 Origin	 of	 Species,	 Darwin	 surveys	 the
landscape	of	existing	scientific	opinion—one	can	almost	hear	him	drawing	in	his
breath	with	apprehension—about	“the	view	which	most	naturalists	entertain,	and
which	 I	 formerly	 entertained—namely,	 each	 species	 has	 been	 independently
created.”15	Looking	around,	Darwin	would	have	needed	no	argument.

Were	 these	 “creationist”	 naturalists	 doing	 science?	 The	 answer	 is	 yes,
unless	 one	 begs	 the	 question	 and	 identifies	 science	with	MN.	These	 scientific
contemporaries	 of	 Darwin,	 however,	 weren’t	 conducting	 their	 investigations
under	 the	 strictures	 of	 MN.	 In	 1859,	 intelligent	 design	 was	 not	 only	 a	 live
empirical	possibility,	but	was	generally	thought	to	be	the	best	explanation	of	the
origin	 of	 living	 forms,	 thereby	 compelling	 Darwin	 to	 mount	 his	 “one	 long
argument”	 against	 it.	 If	 MN	 already	 ruled,	 Darwin	 would	 have	 needed	 no
argument.

The	pre-	(and	post-)	Darwinian	existence	of	good	science	done	without	the
strictures	 of	 MN	 shows	 that	 the	 rule	 is	 not	 necessary	 for	 the	 discovery	 or
systematization	of	empirical	knowledge.	At	bottom,	the	only	real	motivation	for
holding	to	MN	is	to	keep	the	bad	guys	at	bay,	as	an	all-purpose	defeater	for	ideas
like	intelligent	design,	especially	when	the	data	may	not	be	cooperating.	And	all-
purpose	 defeaters,	 while	 handy	 in	many	 a	 difficult	moment,	 eventually	 reveal
themselves	to	be	the	cheats	they	are.	Who	wants	to	play	in	a	soccer	league	where
one	team	always	wins,	whatever	the	score	on	the	field?

In	 short,	 MN	 never	 was	 the	 way	 science	 was	 always	 done.	 Science—
empirical	 inquiry—pretty	 much	 takes	 care	 of	 itself,	 as	 long	 as	 curiosity,	 the
evidence,	and	testability	are	given	half	a	chance.

A	Rule	Honored	in	the	Breach	Nor	does	MN	govern	today,	except	in	official



contexts	 (such	 as	 federal	 courts	 or	 statements	 from	 national	 science
organizations)	 where	 definitions	 are	 required	 for	 demarcation	 purposes,	 to
determine	whether	 any	 idea	 passes	muster	 as	 “science.”	Above,	we	 noted	 that
MN	is	a	putative	rule	for	biology—“putative”	(that	is,	supposed	but	not	actual)
insofar	as	the	content	and	practice	of	 the	science	exhibit	 the	widespread	use	of
theological	concepts	and	categories.

It	 is	 a	 little-remarked	 but	 nonetheless	 deeply	 significant	 irony	 that
evolutionary	biology	is	 the	most	theologically	entangled	science	going.	Open	a
book	 like	 Jerry	 Coyne’s	Why	 Evolution	 Is	 True16	 or	 John	 Avise’s	 Inside	 the
Human	 Genome,17	 and	 the	 theology	 leaps	 off	 the	 page.	 A	 wise	 creator,	 say
Coyne,	Avise,	and	many	other	evolutionary	biologists,	would	not	have	made	this
or	that	structure;	therefore,	the	structure	evolved	by	undirected	processes.	Coyne
and	Avise,	like	many	other	evolutionary	theorists	going	back	to	Darwin	himself,
make	 numerous	 “God-wouldn’t-have-done-it-that-way”	 arguments,	 thus
predicating	 their	 arguments	 for	 the	 creative	 power	 of	 natural	 selection	 and
random	mutation	on	implicit	theological	assumptions	about	the	character	of	God
and	what	such	an	agent	(if	He	existed)	would	or	would	not	be	likely	to	do.

Now,	the	usual	response	to	criticism	of	this	type	of	theologically	grounded
argument	 claims	 that	 evolutionary	 biology	 has	 been	 forced	 into	 its	 extra-
scientific	 entanglements	 by	 stubborn	 religious	 opposition	 to	 the	 theory	 of
evolution.	The	creationists	started	the	fight,	this	view	holds,	so	it’s	not	surprising
that	evolutionary	biologists	need	to	push	back	using	the	terms	and	categories	of
creationists	themselves.

Authors	 such	 as	 Coyne	 or	 Avise,	 however,	 hold	 that	 the	 apparently
imperfect	 or	 suboptimal	 features	 of	 organisms	 provide	 objective	 evidence	 for
undirected	evolution.	Presumably	the	standing	of	these	features	as	evidence	 for
evolution	 is	 not	 conditional	 on	 the	 presence,	 somewhere	 in	 the	 room,	 of	 a
creationist	 or	 two	 saying	otherwise.	Put	 another	way,	Coyne	 and	Avise	would
offer	the	same	features	as	evidence	to	a	science	seminar	populated	by	intelligent
beings	(aliens,	let’s	say)	with	no	concept	of	God	or	theology.	Scientific	evidence
doesn’t	change	its	epistemic	complexion	depending	on	the	audience	or	rhetorical
context	at	hand.

If	so—and	Coyne	has	consistently	defended	the	theological	propositions	in
his	book	as	 fully	empirical—then	 the	very	content	of	evolutionary	 theory	 rests
on	 theological	 assumptions,	 borrowed	 or	 not.	 Philosopher	 of	 science	 Steven
Dilley	 has	 carefully	 analyzed	 this	 situation18	 with	 respect	 to	 one	 of	 the	 most



famous	 texts	 in	 twentieth-century	 biology,	 Theodosius	 Dobzhansky’s	 essay
“Nothing	in	biology	makes	sense	except	in	the	light	of	evolution.”19

Although	its	title	is	widely	cited	as	an	aphorism,	the	text	of	Dobzhansky’s
essay	is	rarely	read.	It	is,	in	fact,	a	theological	treatise.	As	Dilley	observes:

Strikingly,	 all	 seven	 of	 Dobzhansky’s	 arguments	 hinge	 upon	 claims
about	God’s	nature,	actions,	purposes,	or	duties.	In	fact,	without	God-
talk,	 the	geneticist’s	 arguments	 for	 evolution	are	 logically	 invalid.	 In
short,	theology	is	essential	to	Dobzhansky’s	arguments.20

Eventually	 evolutionary	 biologists	 themselves	will	 grasp	 this	 reality,	with
inescapable	 consequences	 for	 the	 validity	 of	 MN.	 If	 Dobzhansky’s	 essay
genuinely	belongs	to	the	explanatory	patrimony	of	evolutionary	biology,	MN	is
not	 only	 descriptively	 false	 (as	 history),	 but	 proscriptively	 unsound—we
shouldn’t	follow	the	rule	even	if	we	could.	MN	is	a	bad	philosophy	of	science	on
all	counts.

In	Signature	in	the	Cell	and	Darwin’s	Doubt,	Steve	Meyer	himself	provides
an	 exhaustive	 refutation	 of	 those	 who	 would	 enshrine	 MN	 as	 a	 normative
convention	 for	 science.	 He	 shows	 that	 attempts	 to	 justify	 MN	 using	 various
demarcation	 criteria—such	 as	 observability,	 replicability,	 and	 testability—have
failed.	He	also	shows	that,	in	any	case,	the	theory	of	intelligent	design	is	testable
in	at	least	three	interrelated	ways.

First,	 like	other	scientific	theories	concerned	with	explaining	events	in	the
remote	 past,	 intelligent	 design	 is	 testable	 by	 comparing	 its	 explanatory	 power
with	that	of	competing	theories.

Second,	 Meyer	 shows	 that	 ID,	 like	 other	 historical	 scientific	 theories,	 is
tested	 against	 our	 knowledge	 of	 the	 cause-and-effect	 structure	 of	 the	 world.
Following	Darwin	 himself	 and	 the	 geologist	 Charles	 Lyell,	Meyer	 shows	 that
scientific	historical	theories	provide	adequate	explanations	when	they	cite	causes
that	are	known	to	produce	the	effects	in	question.	These:

considerations	 of	 causal	 adequacy	 provide	 an	 experience-based
criterion	 by	 which	 to	 test—accept,	 reject,	 or	 prefer—competing
historical	 scientific	 theories.	When	 such	 theories	 cite	 causes	 that	 are
known	 to	produce	 the	effect	 in	question,	 they	meet	 the	 test	of	causal
adequacy;	 when	 they	 fail	 to	 cite	 such	 causes,	 they	 fail	 to	 meet	 this
test.21



Third,	 he	 shows	 that	 intelligent	 design	 makes	 a	 number	 of	 specific
predictions	 that	 differ	 from	 predictions	 made	 by	 the	 materialistic	 theories	 of
evolution	 against	which	 ID	 competes	 (see	 his	Appendix	A	 in	Signature	 in	 the
Cell	for	a	discussion	of	ten	such	predictions).	These	predictions	not	only	provide
another	way	to	test	the	theory	of	intelligent	design;	they	have,	in	several	striking
cases,	 already	 served	 “to	 confirm	 the	 design	 hypothesis	 rather	 than	 its
competitors.”22

For	readers	unfamiliar	with	Meyer’s	critique	of	the	use	of	MN	in	science,	I
recommend	 Chapters	 18	 and	 19	 in	 Signature	 in	 the	 Cell	 and	 Chapter	 19	 in
Darwin’s	 Doubt,	 where	 he	 provides	 a	 thorough	 refutation	 of	 the	 case	 for
accepting	methodological	naturalism	as	a	normative	rule	for	science.	Indeed,	in
asserting	MN	 as	 normative	 for	 science,	Bishop	 really	 doesn’t	 engage	Meyer’s
earlier	refutation	of	the	need	for	MN,	let	alone	refute	Meyer’s	arguments	against
allowing	MN	to	stand	as	a	rule	of	method.

A	 Philosophy	 of	 Science	 No	 One	 Needs	 MN	 does	 nothing	 for	 science	 that
science	cannot	do	for	itself.	Seen	in	the	bright	light	of	day,	MN	turns	out	to	be
little	 more	 than	 an	 all-purpose	 defeater	 for	 unwelcome	 ideas—another	 “Press
Button	 in	Case	of	Emergency”	doctrine	of	 the	sort	 that	brings	disrepute	on	 the
philosophy	 of	 science.	 If	 ID	 is	 untestable	 or	 empirically	 empty,	 as	 its	 critics
claim,	we	won’t	need	MN	to	establish	that.	ID	will	fail	on	its	own	terms.

If	ID	is	testable,	however,	as	Meyer	convincingly	argues,	then	MN	can	only
be	 a	 philosophical	 obstacle	 shoved	 in	 the	 way	 of	 the	 empirical	 possibility	 of
design,	 for	 reasons	 having	 nothing	 to	 do	 with	 open-ended	 scientific	 inquiry.
Either	way,	MN	is	a	pointless	rule.

Science	will	be	better	off	without	a	rule	that	no	one	needs,	that	few	actually
obey,	and	that	limits	the	freedom	of	scientists	to	follow	the	evidence	wherever	it
leads.	On	this	final	point,	let’s	give	Meyer	himself	the	last	word:

[A]llowing	 methodological	 naturalism	 to	 function	 as	 an	 absolute
“ground	 rule”	 of	method	 for	 all	 of	 science	would	 have	 a	 deleterious
effect	 on	 the	 practice	 of	 certain	 scientific	 disciplines,	 especially	 the
historical	 sciences.	 In	 origin-of-life	 research,	 for	 example,
methodological	 naturalism	 artificially	 restricts	 inquiry	 and	 prevents
scientists	 from	exploring	 and	 examining	 some	hypotheses	 that	might
provide	the	most	likely,	best,	or	causally	adequate	explanations.	To	be



a	truth-seeking	endeavor,	the	question	that	origin-of-life	research	must
address	 is	 not,	 “Which	materialistic	 scenario	 seems	most	 adequate?”
but	rather,	“What	actually	caused	life	to	arise	on	earth?”	Clearly,	one
possible	answer	to	that	latter	question	is	this:	“Life	was	designed	by	an
intelligent	 agent	 that	 existed	 before	 the	 advent	 of	 humans.”	 If	 one
accepts	 methodological	 naturalism	 as	 normative,	 however,	 scientists
may	never	consider	this	possibly	true	hypothesis.	Such	an	exclusionary
logic	 diminishes	 the	 significance	 of	 any	 claim	 of	 theoretical
superiority	for	any	remaining	hypothesis	and	raises	the	possibility	that
the	 best	 “scientific”	 explanation	 (according	 to	 methodological
naturalism)	may	not	be	the	best	in	fact.23
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38.

Mistaking	Intelligent
Design	for	a	God-of-
the-Gaps	Argument

Casey	Luskin

BioLogos’s	concluding	article	 in	 its	 series	 responding	 to	Darwin’s	Doubt	was
by	theologian	and	philosopher	Alister	McGrath,	the	Andreas	Idreos	Professor	at
Harris	 Manchester	 College,	 University	 of	 Oxford.	 I’m	 a	 fan	 of	 McGrath’s
writings,	 but	 when	 it	 comes	 to	 intelligent	 design,	 there	 are	 problems.	 He	 has
made	 a	 long	 series	 of	 inaccurate	 charges	 that	 ID	 is	 a	 “God	 of	 the	 gaps”
argument.1	Oddly,	McGrath’s	piece	for	BioLogos	isn’t	about	Darwin’s	Doubt	at
all.	In	fact,	it	doesn’t	mention	intelligent	design.	Rather,	it’s	a	transcript	from	a
talk	he	gave,	to	which	someone	added	the	title,	“Big	Picture	or	Big	Gaps?	Why
Natural	 Theology	 Is	 Better	 than	 Intelligent	 Design.”	 However	 BioLogos
evidently	intends	McGrath’s	piece	as	a	response	to	intelligent	design,	so	I’ll	treat
the	criticisms	there	accordingly.	McGrath	frames	his	critique	as	follows:

My	 own	 approach	 is	 not	 to	 retreat	 into	 explanatory	 gaps.	 There	 are
those	 who	 say	 (and	 perhaps	 I	 caricature	 or	 mis-say	 what	 they	 say),
“Well,	you	know,	science	can’t	explain	that.	But	 if	 there	were	a	god,
he	could.	Therefore,	what	science	can’t	explain—that	is	a	good	reason
for	believing	in	God.”	And	part	of	me	wants	to	say,	“Yes!”	to	that.	But
part	 of	me	 also	wants	 to	 say,	well,	 this	 is	 not	 a	 very	 good	 idea,	 and
leaves	us	bereft	of	 the	richness	of	a	vision	of	God.	It	kind	of	 implies
that	 you	believe	 in	God	because	 of	 the	 tiny	 little	 holes	 in	 somebody
else’s	explanation,	which	you	think	you	can	explain	better	in	brackets
—at	least	for	the	time	being.	For	me,	it’s	not	about	saying,	“Oh	look!
There’s	a	gap	there,	and	that’s	where	God	comes	in!”	No,	no,	no,	it’s
about	 the	big	picture.	That	 is	what	makes	us	 think	 that	 the	Christian
faith	makes	sense	of	things.2



Before	 going	 further,	 it’s	 helpful	 to	 understand	what	 an	 early	 “coiner”	 of
the	 phrase	 “God	 of	 the	 gaps,”	 Dietrich	 Bonhoeffer,	 wrote	 in	 defining	 the
concept:

[H]ow	wrong	it	is	to	use	God	as	a	stop-gap	for	the	incompleteness	of
our	knowledge.	If	in	fact	the	frontiers	of	knowledge	are	being	pushed
further	and	further	back	(and	that	is	bound	to	be	the	case),	then	God	is
being	pushed	back	with	 them,	 and	 is	 therefore	 continually	 in	 retreat.
We	are	to	find	God	in	what	we	know,	not	in	what	we	don’t	know;	God
wants	us	to	realize	his	presence,	not	in	unsolved	problems	but	in	those
that	are	solved.3

By	 that	 measure,	 intelligent	 design	 is	 not	 in	 fact	 a	 “God	 of	 the	 gaps”
argument!	 I	 first	 encountered	 this	 comment	 from	Bonhoeffer	 in	Douglas	 Ell’s
book	 Counting	 to	 God,	 which	 rightly	 praised	 Bonhoeffer’s	 reasonable
argument.4	ID	does	not	find	God,	or	evidence	of	design	by	any	intelligent	being,
in	“what	we	don’t	know”	but	rather	in	“what	we	know.”	The	design	inference	is
fundamentally	grounded	in	our	experience-based	observations	that	high	levels	of
complex	 and	 specified	 information	 (CSI)	 come	 only	 from	 intelligence.	 (For
simplicity’s	 sake,	 I	will	 refer	 to	 high	 levels	 of	CSI	 as	 “information,”	 though	 I
recognize	 that	 there	 are	 other	 types	 of	 “information.”)	 We	 find	 evidence	 for
design	in	what	we	know	about	the	causes	of	new	information.	Intelligent	design
is	an	answer	to	the	question	of	the	origin	of	information.

Well,	what	if	ID	were	a	“gaps”-based	argument?	Such	an	argument	would
say,	 “Natural	 selection	 and	 random	mutation	 cannot	produce	new	 information;
therefore	intelligent	design	is	correct.”

But	 there’s	 a	 big	 and	 crucial	 difference	 between	 that	 argument	 and	 the
actual	 case	 for	 intelligent	design	made	by	 ID	proponents.	A	genuine	argument
for	 intelligent	 design	 says	 something	 like,	 “Natural	 selection	 and	 random
mutation	 cannot	 produce	 new	 information.	 Intelligent	 agency,	 uniquely	 in	 our
experience,	 can	 produce	 new	 information.	 Therefore	 intelligent	 design	 is	 the
better	explanation	 for	 the	 information	we	see	 in	 life.”	This	 is	not	a	gaps-based
argument.	 It’s	 a	 positive	 argument,	 based	 upon	 finding	 in	 nature	 the	 type	 of
information	that	in	our	experience	only	comes	from	intelligence.	Stephen	Meyer
frames	the	basic	logic	this	way	in	Darwin’s	Doubt:

Major	 Premise:	 If	 intelligent	 design	 played	 a	 role	 in	 the	 Cambrian
explosion,	 then	 feature	 (X)	 known	 to	 be	 produced	 by	 intelligent



activity	would	be	expected	as	a	matter	of	course.
Minor	Premise:	Feature	(X)	is	observed	in	the	Cambrian	explosion	of
animal	life.
Conclusion:	Hence,	there	is	reason	to	suspect	that	an	intelligent	cause
played	a	role	in	the	Cambrian	explosion.5

You’d	 never	 find	 that	 kind	 of	 logic	 in	 a	 “gaps-based”	 argument.	 And	 as
we’ll	see,	there’s	a	lot	more	positive	content	to	the	design	inference.

McGrath’s	Odd	Formulation	of	a	“Gaps-Based”	Argument	 In	 the	classical
criticism	of	a	“gaps-based”	argument,	 “god”	has	no	positive	explanatory	value
whatsoever,	other	 than	 to	 fill	 in	and	make	up	 for	 the	 failure	of	 some	scientific
explanation.	But	McGrath	is	attacking	a	slightly	different	formulation,	which,	in
his	 description,	 says	 “science	 can’t	 explain	 that.	 But	 if	 there	 were	 a	 god,	 he
could.”6	In	saying	that	a	“god…	could”	explain	something,	McGrath	apparently
tries	to	add	a	positive	component.	Now,	McGrath	is	no	longer	attacking	a	strictly
negative	“gaps-based”	argument.	Instead	he	is	attacking	an	argument	with	some
(though	not	much)	positive	explanatory	value.	 Is	McGrath	necessarily	 justified
in	rejecting	this	sort	of	“gaps-based”	argument?

No,	 not	 necessarily.	 Given	 that	 BioLogos	 frames	McGrath’s	 article	 as	 a
broadside	 against	 Meyer’s	 arguments	 for	 intelligent	 design,	 let’s	 say	 that	 he
intends	 to	 reject	 the	 following	 argument:	 “Science	 can’t	 explain	 that.	 But
intelligent	agency	could.	Therefore,	what	science	can’t	explain—that	 is	a	good
reason	 for	 believing	 in	 intelligent	 design.”	 Such	 an	 argument,	which	 I	 am	not
making,	 would	 dramatically	 understate	 the	 explanatory	 power	 of	 intelligent
design.	 But	 insofar	 as	 it	 does	 resemble	 the	 argument	 for	 ID,	 McGrath	 is
unjustified	in	rejecting	it.	Why?	Because	the	added	word	“could”	means	that	ID
has	some	 level	of	positive	explanatory	value,	meaning	 it’s	not	simply	a	“gaps-
based”	argument.	But	just	how	much	positive	explanatory	value	does	intelligent
design	offer?	A	huge	amount.

McGrath’s	 formulation	 dramatically	 understates	 the	 explanatory	 power	 of
intelligent	 design.	 In	 Darwin’s	 Doubt,	 Stephen	 Meyer	 doesn’t	 just	 say	 that
intelligent	 design	 “could”	 explain	 the	 information	 in	 life;	 he	 describes	 many
specific	properties	of	life	and	the	Cambrian	explosion	that	require	an	explanation
that	 could	 only	 be	 intelligent	 design.	 Meyer	 looks	 at	 both	 the	 nature	 of	 the
Cambrian	 animals	 themselves,	 and	 their	 appearance	 in	 the	 fossil	 record,	 and



finds	 a	 whole	 array	 of	 specific	 features	 that	 are	 only	 explained	 by	 intelligent
design.	Meyer	finds	that	“the	cause	of	the	origin	of	the	new	animal	forms	in	the
Cambrian	explosion	must	be	capable	of”	the	following:

•				Generating	new	form	rapidly
•				Generating	a	top-down	pattern	of	appearance
•				Constructing,	not	merely	modifying,	complex	integrated	circuits.

He	goes	on	to	say	that	“any	explanation	for	the	origin	of	the	Cambrian	animals
must	identify	a	cause	capable	of	generating”:

•				Digital	information
•				Structural	(epigenetic)	information
•	 	 	 	 Functionally	 integrated	 and	 hierarchically	 organized	 layers	 of
information.7

Let’s	look	at	some	quotations	to	see	how	Meyer	provides	positive	evidence
to	 show	 that	 intelligent	 agents	 produce	 those	 features:	Generating	 New	 Form
Rapidly:

Intelligent	agents	have	foresight.	Such	agents	can	determine	or	select
functional	 goals	 before	 they	 are	 physically	 instantiated.	 They	 can
devise	or	select	material	means	to	accomplish	those	ends	from	among
an	array	of	possibilities.	They	can	then	actualize	those	goals	in	accord
with	 a	 preconceived	 design	 plan	 or	 set	 of	 functional	 requirements.
Rational	 agents	 can	 constrain	 combinatorial	 space	 with	 distant
information-rich	outcomes	in	mind.8

And	elsewhere:

Intelligent	agents	sometimes	produce	material	entities	through	a	series
of	gradual	modifications	 (as	when	a	 sculptor	 shapes	a	 sculpture	over
time).	 Nevertheless,	 intelligent	 agents	 also	 have	 the	 capacity	 to
introduce	complex	technological	systems	into	the	world	fully	formed.
Often	 such	 systems	 bear	 no	 resemblance	 to	 earlier	 technological
systems—their	 invention	 occurs	 without	 a	 material	 connection	 to
earlier,	 more	 rudimentary	 technologies.	 When	 the	 radio	 was	 first
invented,	 it	 was	 unlike	 anything	 that	 had	 come	 before,	 even	 other
forms	 of	 communication	 technology.	 For	 this	 reason,	 although
intelligent	agents	need	not	generate	novel	structures	abruptly,	they	can



do	 so.	 Thus,	 invoking	 the	 activity	 of	 a	 mind	 provides	 a	 causally
adequate	 explanation	 for	 the	 pattern	 of	 abrupt	 appearance	 in	 the
Cambrian	fossil	record.9

Generating	a	Top-down	Pattern	of	Appearance:

“Top-down”	 causation	 begins	with	 a	 basic	 architecture,	 blueprint,	 or
plan	 and	 then	 proceeds	 to	 assemble	 parts	 in	 accord	 with	 it.	 The
blueprint	stands	causally	prior	to	the	assembly	and	arrangement	of	the
parts.	 But	where	 could	 such	 a	 blueprint	 come	 from?	One	 possibility
involves	a	mental	mode	of	causation.	Intelligent	agents	often	conceive
of	plans	prior	to	their	material	instantiation—that	is,	the	preconceived
design	 of	 a	 blueprint	 often	 precedes	 the	 assembly	 of	 parts	 in	 accord
with	it.	An	observer	touring	the	parts	section	of	a	General	Motors	plant
will	see	no	direct	evidence	of	a	prior	blueprint	for	GM’s	new	models,
but	will	perceive	the	basic	design	plan	immediately	upon	observing	the
finished	 product	 at	 the	 end	 of	 the	 assembly	 line.	 Designed	 systems,
whether	 automobiles,	 airplanes,	 or	 computers,	 invariably	 manifest	 a
design	plan	that	preceded	their	first	material	instantiation.	But	the	parts
do	not	 generate	 the	whole.	Rather,	 an	 idea	of	 the	whole	directed	 the
assembly	of	the	parts.10

Constructing,	Not	Merely	Modifying,	Complex	Integrated	Circuits:

Integrated	circuits	in	electronics	are	systems	of	individually	functional
components	 such	 as	 transistors,	 resistors,	 and	 capacitors	 that	 are
connected	together	to	perform	an	overarching	function…

[I]n	 our	 experience,	 complex	 integrated	 circuits—and	 the	 functional
integration	 of	 parts	 in	 complex	 systems	 generally—are	 known	 to	 be
produced	by	intelligent	agents—specifically,	by	engineers.	Moreover,
intelligence	is	the	only	known	cause	of	such	effects.	Since	developing
animals	 employ	 a	 form	 of	 integrated	 circuitry,	 and	 certainly	 one
manifesting	 a	 tightly	 and	 functionally	 integrated	 system	of	 parts	 and
subsystems,	 and	 since	 intelligence	 is	 the	 only	 known	 cause	 of	 these
features,	 the	 necessary	 presence	 of	 these	 features	 in	 developing
Cambrian	 animals	 would	 seem	 to	 indicate	 that	 intelligent	 agency



played	a	role	in	their	origin.11

Generating	New	Digital	Information:

Intelligent	 agents,	 due	 to	 their	 rationality	 and	 consciousness,	 have
demonstrated	the	power	to	produce	specified	or	functional	information
in	 the	 form	 of	 linear	 sequence-specific	 arrangements	 of	 characters.
Digital	 and	 alphabetic	 forms	 of	 information	 routinely	 arise	 from
intelligent	 agents.	 A	 computer	 user	who	 traces	 the	 information	 on	 a
screen	 back	 to	 its	 source	 invariably	 comes	 to	 a	 mind—a	 software
engineer	 or	 programmer.	 The	 information	 in	 a	 book	 or	 inscription
ultimately	 derives	 from	 a	 writer	 or	 scribe.	 Our	 experience-based
knowledge	 of	 information	 flow	 confirms	 that	 systems	 with	 large
amounts	 of	 specified	 or	 functional	 information	 invariably	 originate
from	an	intelligent	source.	The	generation	of	functional	information	is
“habitually	 associated	 with	 conscious	 activity.”	 Our	 uniform
experience	confirms	this	obvious	truth.12

And	elsewhere:

Rational	agents	can	arrange	both	matter	and	symbols	with	distant	goals
in	mind.	They	also	routinely	solve	problems	of	combinatorial	inflation.
In	 using	 language,	 the	 human	 mind	 routinely	 “finds”	 or	 generates
highly	 improbable	 linguistic	 sequences	 to	 convey	 an	 intended	 or
preconceived	 idea.	 In	 the	 process	 of	 thought,	 functional	 objectives
precede	and	constrain	the	selection	of	words,	sounds,	and	symbols	 to
generate	functional	(and	meaningful)	sequences	from	a	vast	ensemble
of	meaningless	alternative	possible	combinations	of	sound	or	symbol.
Similarly,	 the	 construction	 of	 complex	 technological	 objects	 and
products,	such	as	bridges,	circuit	boards,	engines,	and	software,	results
from	 the	 application	 of	 goal-directed	 constraints.	 Indeed,	 in	 all
functionally	integrated	complex	systems	where	the	cause	is	known	by
experience	 or	 observation,	 designing	 engineers	 or	 other	 intelligent
agents	 applied	 constraints	 on	 the	 possible	 arrangements	 of	matter	 to
limit	possibilities	in	order	to	produce	improbable	forms,	sequences,	or
structures.	Rational	agents	have	repeatedly	demonstrated	 the	capacity
to	 constrain	 possible	 outcomes	 to	 actualize	 improbable	 but	 initially
unrealized	 future	 functions.	 Repeated	 experience	 affirms	 that



intelligent	agents	(minds)	uniquely	possess	such	causal	powers.13

Generating	New	Structural	(Epigenetic)	Information
and	Constructing	Functionally	Integrated	and

Hierarchically	Organized	Layers	of	Information:	After	noting	that	“the	role	of
epigenetic	information	provides	just	one	of	many	examples	of	the	hierarchical
arrangement	(or	layering)	of	information-rich	structures,	systems,	and	molecules

within	animals,”	Meyer	writes:

The	 highly	 specified,	 tightly	 integrated,	 hierarchical	 arrangements	 of
molecular	 components	 and	 systems	 within	 animal	 body	 plans	 also
suggest	 intelligent	 design.	 This	 is,	 again,	 because	 of	 our	 experience
with	 the	 features	 and	 systems	 that	 intelligent	 agents—and	 only
intelligent	 agents—produce.	 Indeed,	 based	 on	 our	 experience,	 we
know	 that	 intelligent	 human	 agents	 have	 the	 capacity	 to	 generate
complex	and	functionally	specified	arrangements	of	matter—that	is,	to
generate	 specified	 complexity	 or	 specified	 information.	 Further,
human	agents	often	design	information-rich	hierarchies,	in	which	both
individual	 modules	 and	 the	 arrangement	 of	 those	 modules	 exhibit
complexity	 and	 specificity—specified	 information	 as	 defined	 in
Chapter	 8.	 Individual	 transistors,	 resistors,	 and	 capacitors	 in	 an
integrated	 circuit	 exhibit	 considerable	 complexity	 and	 specificity	 of
design.	Yet	at	a	higher	level	of	organization,	the	specific	arrangement
and	 connection	 of	 these	 components	 within	 an	 integrated	 circuit
requires	additional	information	and	reflects	further	design.

Conscious	 and	 rational	 agents	 have,	 as	 part	 of	 their	 powers	 of
purposive	 intelligence,	 the	 capacity	 to	 design	 information-rich	 parts
and	 to	 organize	 those	 parts	 into	 functional	 information-rich	 systems
and	hierarchies.14

Meyer	 concludes	 that	 “both	 the	 Cambrian	 animal	 forms	 themselves	 and
their	 pattern	 of	 appearance	 in	 the	 fossil	 record	 exhibit	 precisely	 those	 features
that	we	should	expect	to	see	if	an	intelligent	cause	had	acted	to	produce	them.”15
He	sums	his	positive	argument	as	follows:

When	 we	 encounter	 objects	 that	 manifest	 any	 of	 the	 key	 features
present	 in	 the	 Cambrian	 animals,	 or	 events	 that	 exhibit	 the	 patterns
present	in	the	Cambrian	fossil	record,	and	we	know	how	these	features



and	patterns	arose,	 invariably	we	find	that	 intelligent	design	played	a
causal	 role	 in	 their	 origin.	 Thus,	 when	 we	 encounter	 these	 same
features	in	the	Cambrian	event,	we	may	infer—based	upon	established
cause-and-effect	 relationships	 and	 uniformitarian	 principles—that	 the
same	 kind	 of	 cause	 operated	 in	 the	 history	 of	 life.	 In	 other	 words,
intelligent	 design	 constitutes	 the	 best,	 most	 causally	 adequate
explanation	 for	 the	 origin	 of	 information	 and	 circuitry	 necessary	 to
build	 the	Cambrian	animals.	 It	 also	provides	 the	best	explanation	 for
the	 top-down,	 explosive,	 and	 discontinuous	 pattern	 of	 appearance	 of
the	Cambrian	animals	in	the	fossil	record.16

Thus	we	see	that	Meyer	identifies	a	breadth	of	features	in	both	biology	and
the	fossil	record	that	are	positively	and	uniquely	explained	by	intelligence.	There
are	specific	positive	reasons	for	inferring	design,	based	upon	our	observations	of
intelligent	 agents	 and	 their	 products.	 We	 use	 those	 observations	 to	 generate
expectations	 and	 predictions	 about	what	we	 should	 find	 if	 an	 intelligent	 agent
was	at	work	in	generating	the	natural	world.	When	we	find	those	features	in	the
natural	world,	 and	 conclude	 that	 no	 other	 natural	 cause	 can	 explain	 them,	we
justifiably	infer	design.	This	makes	ID	the	opposite	of	a	“gaps-based”	argument.
The	 argument	 has	multiple	 strong	 positive	 components,	 and	without	 them,	we
cannot	infer	design.

Materialism	 of	 the	 Gaps	 So	 why,	 despite	 this,	 does	 McGrath	 dismiss	 ID?
Because	 his	 unwavering	 default	 position	 is	 to	 look	 exclusively	 to	 unguided
material	causes.	He	assumes	methodological	naturalism,	and	privileges	material
explanations	 in	 all	 circumstances	 regardless	 of	 their	 explanatory	 power.	 In
McGrath’s	 view,	 even	 if	 intelligent	 design	 has	 vast	 explanatory	 power,	 we
should	still	not	 infer	 it,	because	we’re	filling	a	“gap”	that	ought	 to	be	filled	by
material	causes.

In	subjecting	the	scientific	enterprise	to	the	requirements	of	methodological
naturalism,	 McGrath	 would	 force	 ID	 to	 operate	 under	 the	 presumption	 that
natural	 causes	 always	 take	 precedence,	 regardless	 of	 whether	 they	 otherwise
seem	 to	 fail.	 This	 itself	 is	 a	 “gaps-based”	 argument.	 McGrath	 assumes	 that
material	causes	will	eventually	fill	all	the	relevant	gaps.	This	is	not	a	real	search
for	the	best	explanation.	It’s	a	search	for	the	best	explanation,	provided	that	the
explanation	is	naturalistic.	It’s	materialism	of	the	gaps.
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39.

Clarifying	Issues:
My	Response	to	BioLogos

Stephen	C.	Meyer

Iappreciate	the	close	reading	and	careful	evaluation	of	my	book	Darwin’s	Doubt
by	 the	 authors	 of	 the	 multi-part	 review	 series	 published	 on	 the	 BioLogos
website.	 I	would	like	 to	 thank	the	main	reviewers	of	 the	book	(Ralph	Stearley,
Robert	Bishop,	and	Darrel	Falk)	for	taking	the	time	to	read	and	review	the	book
as	 well	 as	 BioLogos	 and	 its	 president	 Deborah	 Haarsma	 for	 their	 decision	 to
highlight	 these	 reviews	 and	 their	 generous	 invitation	 to	 me	 to	 submit	 a
response.1	Anyone	whose	work	 receives	 such	 scrutiny,	with	 such	 a	 breadth	 of
coverage,	will	learn	something,	and	I	certainly	have.

I	 have	 especially	 appreciated	 how	 the	 reviews	 in	 this	 recent	 series	 have
unexpectedly	clarified	the	nature	of	the	disagreement	between	proponents	of	the
theory	 of	 intelligent	 design	 and	 the	 proponents	 of	 theistic	 evolution	 (or
evolutionary	 creation)	 associated	 with	 BioLogos.	 I—and	 many	 others—have
long	 assumed	 that	 the	 debate	 between	 our	 two	 groups	was	mainly	 a	 scientific
one	about	 the	adequacy	of	contemporary	evolutionary	 theory.	Surprisingly,	 the
reviews	 collectively	 have	 shown	 that	 the	 main	 disagreement	 between	 ID
proponents	 and	 BioLogos	 is	 not	 scientific,	 but	 philosophical	 and
methodological.

They	 have	 revealed	 that	 the	 central	 issue	 dividing	 the	 BioLogos	 writers
from	intelligent	design	 theorists	concerns	a	principle	known	as	methodological
naturalism	 (MN).	 MN	 asserts	 that	 scientists	 must	 explain	 all	 events	 and
phenomena	by	reference	to	strictly	naturalistic	or	materialistic	causes.

The	principle	 forbids	postulating	 the	actions	of	personal	 agency,	mind,	or
intelligent	 causation	 in	 scientific	 explanations	 and	 thus	 limits	 the	 explanatory
toolkit	of	science.	The	principle	of	methodological	naturalism	is,	of	course,	not	a
scientific	 theory	 nor	 an	 empirical	 finding,	 but	 an	 allegedly	 normative



methodological	 rule,	 against	 which	 I	 have	 argued	 in	 depth,	 both	 in	Darwin’s
Doubt	 (Chapter	19)	and	in	my	earlier	book,	Signature	in	 the	Cell	 (Chapters	18
and	19).	My	colleagues	have	also	argued	against	MN	in	their	responses	to	some
of	 the	BioLogos	 reviews	 of	Darwin’s	Doubt.	 (See	Chapters	 36	 and	 37	 in	 this
book.)	 Recall	 that	Darwin’s	 Doubt	 argues	 that	 intelligent	 design	 provides	 the
best	 explanation	 for	 the	 origin	 of	 the	 genetic	 (and	 epigenetic)	 information
necessary	to	produce	the	novel	forms	of	animal	life	 that	arose	in	the	Cambrian
period.	 In	 making	 this	 case,	 I	 show	 first	 that	 neither	 the	 neo-Darwinian
mechanism	of	natural	selection	acting	on	random	mutations,	nor	more	recently
proposed	 mechanisms	 of	 evolutionary	 change	 (species	 selection,	 self-
organization,	neutral	 evolution,	natural	genetic	evolution,	etc.)	 are	 sufficient	 to
generate	 the	 biological	 information	 that	 arises	 in	 the	 Cambrian	 period.	 (See
Darwin’s	Doubt,	Chapters	15	and	16.)	Instead,	I	show—based	upon	our	uniform
and	 repeated	 experience—that	 only	 intelligent	 agents	 have	 demonstrated	 the
power	to	generate	the	kind	of	functional	information	that	is	present	in	biological
systems	(and	 that	arises	with	 the	Cambrian	animals).	Thus,	 I	conclude	 that	 the
action	of	a	designing	 intelligence	provides	 the	best	 (“most	 causally	adequate”)
explanation	for	the	origin	of	that	information.

Paleontologist	 Ralph	 Stearley	 and	Geneticist	 Darrel	 Falk	 Now,	 one	might
have	 expected	 that	 Ralph	 Stearley,2	 a	 paleontologist,	 and	 Darrel	 Falk3,	 a
geneticist,	 both	 of	 whom	 have	 extensive	 knowledge	 of	 evolutionary	 theory,
would	 have	 critiqued	 the	 main	 scientific	 argument	 of	 Darwin’s	 Doubt	 on
scientific	 grounds.	 In	 particular,	 one	 might	 have	 expected	 them	 to	 argue	 that
either	 the	 neo-Darwinian	 mechanism	 or	 some	 other	 evolutionary	 mechanism
does	have	the	creative	power	to	produce	the	information	necessary	to	build	new
forms	 of	 animal	 life.	 Instead,	 except	 for	 raising	 a	 few	minor	 objections	 about
incidental	scientific	matters,	both	acknowledged	that	evolutionary	theory	has	left
the	problem	of	the	Cambrian	explosion	unsolved—i.e.,	that	the	mutation/	natural
selection	mechanism	lacks	the	creative	power	to	account	for	macroevolutionary
innovations	in	the	history	of	life.

Falk,	 for	 instance,	wrote	 that	Darwin’s	Doubt	 identifies	 “one	of	 the	great
mysteries	 in	 evolutionary	 biology	 today,”	 namely,	 the	 origin	 of	 animal	 form.4
Falk	 observed	 that	 this	 problem	 has	 never	 really	 been	 addressed	 by	 neo-
Darwinian	theory,	and	reflected	on	his	own	experiences	as	a	college	teacher	of
evolution	discovering	the	shortcomings	of	textbook	theory	when	confronted	with



the	 origin	 of	 complex	 animal	 evolution.	 He	 added	 that	 the	 process	 of	 natural
selection,	 important	 as	 it	 may	 be	 in	 certain	 contexts,	 is	 not	 the	 “driving
mechanism”	 of	 macroevolutionary	 change,	 and	 thus	 that	 the	 mystery	 of	 the
Cambrian	explosion	still	awaits	a	solution.

Of	 course,	 Falk	 himself	 rejects	 my	 proposed	 solution	 and	 my	 positive
argument	 for	 intelligent	 design	 as	 the	 best	 explanation	 for	 what	 I	 call	 the
“Cambrian	 information	 explosion.”	 He	 contends	 that	 any	 such	 inference	 to
intelligent	 design	 is	 premature.	 Nevertheless,	 Falk	 doesn’t	 really	 offer	 any
evidence	 or	 scientific	 reason	 for	 rejecting	 the	 positive	 argument	 of	Darwin’s
Doubt.	 Indeed,	 it	 would	 be	 difficult	 for	 him	 to	 deny	 that	 intelligent	 agents
possess	the	causal	power	to	produce	functional	information.	Is	it	possible,	then,
that	 his	 reluctance	 to	 consider	 intelligent	 design	 as	 the	 best	 or	 “most	 causally
adequate”	 explanation	 stems	 from	 a	 tacit	 commitment	 to	 methodological
naturalism?	If	inferences	to	intelligent	design	are	perceived	as	breaking	the	rules
of	science	then,	of	course,	they	will	always	be	seen	as	premature.

Stearley	 also	 found	 value	 in	 the	 book’s	 scientific	 analysis,	 saying	 that	 it
“makes	 an	 argument	 that	 folks	 should	 think	 hard	 about”	 and	 indeed	 that	 he
“resonate[s]	with	some	of	Meyer’s	arguments.”5	He	is	unhappy	with	aspects	of
my	book	and	thinks	I	should	have	talked	more	about	the	small	shelly	fossils	in
the	early	Cambrian,	something	my	colleagues	and	I	have	addressed	in	Chapters
13	 and	 14.	 But	 Stearley	 agreed	 with	 my	 critique	 of	 the	 adequacy	 of	 current
evolutionary	mechanisms	for	the	origin	of	animal	form.	Thus,	Stearley	notes	that
I	“developed	a	case	for	 the	 inadequacy”	of	standard	approaches.6	On	scientific
grounds,	therefore,	relatively	little	of	note	separates	us.	In	fact,	Stearley	admitted
that	 he	 was	 “inclined	 to	 see	 design	 in	 nature,”7	 but	 he	 too	 demurred	 from
affirming	the	design	hypothesis,	offering	hesitant	uncertainty	in	response	to	my
positive	case.	Could	it	be	that	in	Stearley’s	reluctance,	we	may,	again,	be	seeing
a	tacit	commitment	to	methodological	naturalism?

Philosopher	 of	 Science	 Robert	 Bishop	 Of	 the	 three	 reviewers,	 Wheaton
College	 philosopher	 of	 science	Robert	 Bishop	was	 the	 least	 persuaded	 by	my
arguments—but,	interestingly,	he	was	also	the	most	explicitly	committed	to	the
principle	of	methodological	naturalism.8	Indeed,	he	objected	to	the	thesis	of	the
book	 precisely	 because	 it	 openly	 rejects	 (and	 violates)	 the	 principle	 of
methodological	naturalism.



Consequently,	 his	 four-part	 critique,	 by	 far	 the	 longest	 in	 the	 BioLogos
series,	 said	 very	 little	 about	my	 scientific	 arguments.	He	 did	 argue	 that	 I	was
wrong	 to	 claim	 that	 newer	models	 of	 evolutionary	 theory	 represent	 significant
deviations	from	neo-Darwinian	orthodoxy.	Yet,	notably,	biologist	Darrel	Falk’s
review	 affirmed	 my	 assessment	 of	 these	 newer	 theories	 over	 and	 against
Bishop’s.

In	any	case,	Bishop	 focused	his	critique	on	what	he	called	my	“rhetorical
strategies,”	 giving	 particular	 attention	 to	 philosophical	 issues	 concerning	 the
legitimacy	 of	 design	 inferences	 in	 biology.	 In	 Bishop’s	 judgment,	 intelligent
design	flagrantly	violates	 the	rule	of	methodological	naturalism—a	rule	 that	he
regards	as	normative	for	 the	practice	of	all	natural	science	because	he	believes
(incorrectly,	as	it	turns	out)	that	“methodological	naturalism	is	the	way	scientific
investigation	has	been	done	since	before	the	time	of	the	Scientific	Revolution.”9
Indeed,	 as	my	 colleague	 Paul	 Nelson	 pointed	 out	 in	 his	 response	 to	 Bishop’s
critique,	 Bishop	 badly	 misreads	 the	 history	 of	 science.	 The	 design	 arguments
developed	 by	 Isaac	Newton—in	 the	Opticks	 and	 the	Principia,	 for	 instance—
alone	contradict	Bishop’s	claims.

Even	 so,	 Bishop	 correctly	 notes	 that	 methodological	 naturalism	 does
categorically	exclude	consideration	of	inferences	to	the	activity	of	non-physical
entities	or	causes	(i.e.,	 intelligent	agents	or	minds)	 in	evolutionary	or	historical
biology.	These	fields	simply	do	not	allow	reference	to	the	activity	of	intelligent
agents.	Bishop	appears	to	justify	this	prohibition	by	claiming	that	“an	intelligent
agent	 is	 a	 presupposition	 external	 to	 cellular	 and	 evolutionary	 biology;
intelligence	has	 to	be	brought	 in	 from	 the	outside”—a	move	 that,	 in	 his	 view,
would	 transgress	 the	 boundaries	 of	 natural	 science	 and	 that	 “biologists	 rightly
object	to.”10

Of	 course,	 asserting	 that	 methodological	 naturalism	 prohibits	 design
inferences	 and	 then	 justifying	 that	 prohibition	 by	 arguing	 that	 inferring
intelligent	design	would	 transgress	 the	boundaries	of	 science	as	determined	by
methodological	naturalism,	is	to	argue	in	a	circle.

In	 any	 case,	 by	 focusing	 his	 critique	 on	 the	 allegedly	 normative	 status	 of
methodological	 naturalism,	 and	 my	 repudiation	 of	 that	 methodological
convention	as	a	normative	rule	for	science,	Bishop	did	not	focus	his	critique	on
the	scientific	claims	or	analysis	of	the	book.



Disagreements	over	Methodological	Naturalism	Thus,	 both	Bishop’s	 review
(which	challenged	 the	methodological	approach,	but	not	 the	scientific	analysis,
of	the	book),	and	Falk	and	Stearley’s	reviews	(both	of	which	conceded	my	main
scientific	critique	of	evolutionary	 theory)	have	helped	to	clarify	 the	 true	nature
of	 our	 disagreement.	 Since	 I	 look	 forward	 to	 further	 dialogue	 with	 our
colleagues	 at	 BioLogos,	 I	 regard	 these	 reviews	 as	 a	 constructive	 first	 step	 to
further	discussion	of	the	key	issues	that	separate	us.

As	we	continue	 to	our	discussion,	I	hope	we	can	address	 the	central	 issue
about	 which	 we	 disagree.	 As	 noted,	 I	 have	 developed	 a	 detailed	 critique	 of
methodological	 naturalism	 in	my	 published	work.	 I	 have	 shown,	 for	 example,
that	the	demarcation	criteria	typically	offered	as	justifications	for	methodological
naturalism	invariably	fail	to	distinguish	the	scientific	status	of	intelligent	design
and	 competing	 evolutionary	 theories.	 I	 have	 also	 argued	 that	 the	 principle	 of
methodological	 naturalism	 restricts	 the	 intellectual	 freedom	 of	 scientists	 and
compels	 them	 to	 select	 materialistic	 explanations,	 whatever	 the	 evidence	may
indicate.	 As	 such,	 the	 principle	 impedes	 the	 truth-seeking	 (as	 opposed	 to
convention-following)	function	of	science.

Given	my	own	skepticism	about	methodological	naturalism,	 I	would	very
much	like	to	know	what	Darrel	Falk	and	Ralph	Stearley	think	about	the	principle
and	 its	 alleged	 status	 as	 rule	 governing	 scientific	 reasoning.	 Their	 reviews
express	hints	that	design	inferences	in	historical	biology	might	be	acceptable	to
them—yet	those	same	reviews	reveal	a	deep	ambivalence	about	challenging	the
naturalistic	 premises	 of	 current	 evolutionary	 theory,	 or	 more	 fundamentally,
about	challenging	MN	itself.

Unfortunately,	methodological	naturalism	is	a	demanding	doctrine.	The	rule
does	not	say	“try	finding	a	materialistic	cause	but	keep	intelligent	design	in	the
mix	of	live	possibilities,	in	light	of	what	the	evidence	might	show.”	Rather,	MN
tells	you	that	you	simply	must	posit	a	material	or	physical	cause,	whatever	 the
evidence.	One	cannot	discover	evidence	of	 the	activity	of	a	designing	mind	or
intelligence	at	work	in	the	history	of	life	because	the	design	hypothesis	has	been
excluded	from	consideration,	even	before	considering	the	evidence.

Having	a	philosophical	 rule	dictate	 that	one	may	not	 infer	or	posit	certain
types	 of	 causes,	 whatever	 the	 evidence,	 seems	 an	 exceedingly	 odd	 way	 for
science	to	proceed.	Scientists	tend	to	be	realists	about	the	power	of	evidence,	but
skeptics	 about	 philosophical	 barriers—which,	 if	 it	 is	 anything,	 the	 rule	 of	MN
surely	 is.	 Thus	 placing	 the	 detection	 of	 intelligent	 design	 out	 of	 the	 reach	 of



scientific	investigation	looks	like	rigging	a	game	before	any	players	have	taken
the	field.

In	the	debate	about	intelligent	design,	MN	has	compelled	many	scientists	to
dismiss	evidence	for	intelligent	agency	as	an	explanation	for	phenomena,	such	as
increases	in	functional	digital	information,	that	are	known	to	be	produced	by	one
—and	 only	 one—kind	 of	 cause,	 namely,	 intelligent	 activity.	 Proponents	 of
intelligent	 design	 reject	 this	 restriction	 precisely	 because	 it	 compromises	 the
truth-seeking	 function	of	 science.	We	 insist	 that	 scientists	 should	seek	 the	best
explanation,	based	upon	our	knowledge	of	the	evidence	and	the	causal	powers	of
competing	 explanatory	 entities,	 not	 seek	 the	 best	 explanation	 only	 among	 an
artificially	restricted	set	of	options.	Our	BioLogos	colleagues	appear	to	disagree.

This	issue	won’t	be	easy	to	resolve,	because,	while	in	scientific	disputes	an
impasse	can	be	broken	by	new	evidence,	MN	keeps	the	evidence	itself	out	of	the
discussion.	If	ever	a	rule	of	method	deserved	to	be	tossed	onto	the	rubbish	heap
of	history,	now	is	 the	 time	for	MN	to	be	sent	 in	 that	direction.	Natural	science
has	 nothing	 to	 fear	 from	 allowing	 scientists	 to	 consider	 evidence	 for	 design
hypotheses	because	(given	the	general	cultural	climate)	their	rigorous	testing	is
assured,	as	the	vigorous	attacks	on	notions	such	as	“irreducible	complexity”	and
“specified	 complexity”	 over	 the	 past	 two	 decades	 have	 already	 shown.	Many
scientists	 have	 attempted	 to	 burnish	 their	 scientific	 standing	 by	 publishing
challenges	to	claims	made	by	proponents	of	intelligent	design.

In	a	similar	vein,	I	invite	our	colleagues	at	BioLogos	to	engage	and	reply	to
our	 critique	 of	 the	 principle	 of	 methodological	 naturalism—to	 defend,	 rather
than	 just	 assert	 (as	 even	 Bishop	 mainly	 did),	 the	 normative	 status	 of	 MN.
Offering	 such	 a	 defense	 will	 doubtless	 afford	 further	 opportunities	 for
clarification	and	discussion	of	the	key	issues.

Constructive	dialogue	between	parties	with	 significant	 disagreements	 can,
in	 the	 best	 case,	 expose	 both	 common	 ground	 and	 the	 true	 nature	 of	 those
disagreements.	The	reviews	published	by	BioLogos	have	done	both—a	fact	for
which	I,	as	the	author	of	the	book	under	discussion,	am	genuinely	grateful.
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40.

Walking	It	Back?

Stephen	C.	Meyer

In	 her	 conclusion	 to	BioLogos’s	 ten-part	 review	 series	 of	my	 book,	Darwin’s
Doubt,	BioLogos	President	Deborah	Haarsma	suggested	that	I	mischaracterized
the	 perspective	 of	 the	 organization’s	 reviewers	 in	 my	 response	 to	 them.1	 She
asserts	 that,	 contrary	 to	 my	 portrayal,	 the	 BioLogos	 scientists	 who	 reviewed
Darwin’s	Doubt	do	not	regard	the	Cambrian	explosion	as	an	unsolved	problem
from	the	standpoint	of	evolutionary	theory.

After	re-reading	what	the	BioLogos	reviewers	actually	wrote,	I	stand	by	my
original	assessment.	As	the	record	shows,	the	BioLogos	scientists	reviewing	my
book	not	only	acknowledged	 the	 inadequacy	of	 the	neo-Darwinian	mechanism
as	 an	 explanation	 for	 the	 origin	 of	 the	 animal	 body	 plans	 that	 arose	 in	 the
Cambrian	period,	but	they	also	acknowledged	that	no	other	known	evolutionary
mechanism	can	explain	this	event.

Recall	 that	my	main	argument	 in	Darwin’s	Doubt	 is	 that	 the	origin	of	 the
genetic	 (and	 epigenetic)	 information	 necessary	 to	 produce	 the	 novel	 forms	 of
animal	 life	 that	 arose	 in	 the	 Cambrian	 period	 is	 best	 explained	 by	 intelligent
design.	 To	 make	 this	 case,	 I	 showed	 first	 that	 neither	 the	 neo-Darwinian
mechanism	of	natural	selection	acting	on	random	mutations,	nor	more	recently
proposed	mechanisms	of	evolutionary	change	(such	as	self-organization,	neutral
evolution,	 natural	 genetic	 engineering,	 etc.)	 are	 sufficient	 to	 generate	 the
biological	 information	 that	 arises	 in	 the	 Cambrian	 explosion.	 (See	 Darwin’s
Doubt,	Chapters	15-16.)	Instead,	I	show—based	upon	our	uniform	and	repeated
experience—that	 only	 intelligent	 agents	 have	 demonstrated	 the	 power	 to
generate	 the	 functional	 information	 of	 the	 kind	 that	 is	 present	 in	 biological
systems	(and	 that	arises	with	 the	Cambrian	animals).	Thus,	 I	conclude	 that	 the
action	of	a	designing	 intelligence	provides	 the	best	 (“most	 causally	adequate”)
explanation	for	the	origin	of	that	information.

In	my	response	to	the	BioLogos	critical	review	series,	I	noted	that	the	main



scientific	 reviewers	 (Falk	 and	Stearley)	 had	 actually	 agreed	with	my	 scientific
assessment	 of	 the	 inadequacy	 of	 the	 neo-Darwinian	mechanism	 and	 that	 they
had	also	acknowledged	that	no	other	known	evolutionary	mechanism	can	(yet,	at
least)	 account	 for	 the	 origin	 of	 novel	 animal	 body	 plans	 that	 arose	 in	 the
Cambrian.	Thus,	 I	 suggested	 that	 the	series	had	unexpectedly	clarified	 the	 true
nature	 of	 the	 disagreement	 between	 proponents	 of	 intelligent	 design	 and	 the
BioLogos	 scientists	 (though	 philosopher	 Robert	 Bishop	 is	 a	 partly	 different
matter,	see	below).	In	particular,	I	suggested	that	our	disagreement	derives	less
from	differing	assessments	of	the	current	status	of	evolutionary	theory	(i.e.,	the
science)	 than	 from	differing	views	about	 the	rules	of	 science	 and,	 specifically,
whether	those	rules	preclude	consideration	of	the	design	hypothesis	and	require
scientists	 to	 search	 into	 the	 indefinite	 future	 for	 some	 materialistic	 cause	 or
process	 as	 the	 best	 explanation	 for	 all	 phenomena	 and	 events,	 whatever	 the
evidence.	 In	other	words,	 I	 suggested	 that	 the	 series	had	clarified	 that	our	 real
disagreement	 mainly	 concerns	 the	 legitimacy	 of	 design	 inferences	 and	 the
closely	related	issue	of	whether	methodological	naturalism	should	be	regarded	as
a	normative	convention	governing	all	scientific	theorizing.

In	 her	 reply	 to	 my	 response,	 Haarsma	 maintained	 that	 I	 had
mischaracterized	the	views	of	Falk	and	Stearley.	Haarsma	noted	that	Darrel	Falk
and	 Ralph	 Stearley	 did	 acknowledge	 the	 inadequacy	 of	 the	 standard	 neo-
Darwinian	 mechanism	 of	 natural	 selection	 and	 random	 mutation	 as	 an
explanation	for	the	origin	of	novel	forms	of	animal	life.	But	she	also	explicitly
stated	 that	 the	BioLogos	reviewers,	 including	 the	 two	scientist	 reviewers,	deny
that	the	Cambrian	explosion	is	an	unsolved	problem	in	evolutionary	theory.	As
she	wrote,	“While	the	authors	agree	with	Meyer	and	mainstream	biologists	that
one	mechanism	of	evolution	(natural	selection)	is	insufficient	by	itself	to	explain
the	development	of	animal	body	plans,	they	did	not	call	the	Cambrian	explosion
‘unsolved’	or	‘awaiting	a	solution.’”2	 Instead,	Haarsma	suggested	the	opposite,
namely,	that	both	BioLogos	scientists	affirm	the	adequacy	of	other	evolutionary
mechanisms,	perhaps	in	conjunction	with	the	mutation/selection	mechanism,	as
an	explanation	for	the	origin	of	the	animal	body	plans	that	arise	in	the	Cambrian
period—i.e.,	that	the	so-called	“extended	synthesis”	has	solved	that	problem.

Yet	 neither	 of	 the	BioLogos	 scientists	 actually	wrote	 this.	 Indeed,	Darrel
Falk—the	only	biologist	among	the	team	of	reviewers—clearly	said	the	opposite
and	 Ralph	 Stearley	 characterized	 the	 current	 status	 of	 evolutionary	 theory	 in
much	the	same	way	as	did	Falk.



Falk	on	 the	Mystery	of	 the	Cambrian	Explosion	Much	as	 I	 do	 in	Darwin’s
Doubt,	Darrel	 Falk	 calls	 the	Cambrian	 explosion	 a	 “mystery”	 (actually	 a	 “big
mystery”)	 and	 acknowledges	 that	 none	 of	 the	 recently	 proposed	 evolutionary
mechanisms	or	models	has	provided	an	adequate	account	of	the	origin	of	novel
animal	 form.	 Referring	 specifically	 to	 these	 recently	 proposed	 (i.e.,	 post-neo-
Darwinian)	 mechanisms,	 he	 wrote:	 “Stephen	 is	 right,	 that	 none	 of	 the	 other
models	fit	the	bill	in	a	fully	satisfactory	manner	yet.”3

In	making	 this	concession	 to	 the	critical	or	negative	part	of	my	argument,
Falk	 does	 add	 the	 important	 qualifying	word	 “yet.”	But	 in	 saying	 that	 current
evolutionary	models	have	not	yet	solved	the	problem	he	is	saying	precisely	what
I	 said	 that	 he	 said	 and	 precisely	 what	 Haarsma	 denies	 that	 he	 said.	 Saying	 a
problem	has	not	yet	been	solved	in	a	satisfactory	way	and	saying	that	it	“awaits
its	solution”	are	about	as	close	to	equivalent	expressions	as	can	be	formulated	in
English.

Of	 course,	 Falk	 also	 expresses	 optimism	 about	 what	 he	 expects
evolutionary	theory	to	achieve	in	the	future.	As	he	states:

As	Douglas	Erwin	elegantly	argues	in	his	2011	paper,	there	must	have
been	something	different	 taking	place	as	 the	system	was	being	put	 in
place	550	million	or	so	years	ago.	I	think	figuring	that	out	will	turn	out
to	 be	 one	 of	 the	 most	 fascinating	 pieces	 of	 puzzle-solving	 that
molecular	biology	has	ever	done.	However,	unlike	Stephen,	not	only
do	I	think	this	research	is	not	at	a	dead-end,	I	think	it	will	turn	out	to
be	 among	 the	most	 exciting	 frontiers	 in	 biological	 research	 over	 the
next	 couple	 of	 decades.	The	work,	 as	most	 developmental	 biologists
see	it,	has	only	just	begun,	and	it	 is	 the	kind	of	 thing	that	happens	at
this	 cutting	 edge	 stage,	which	makes	 science	 so	much	 fun.	 I’m	with
Ralph	 Stearley	 on	 this:	 to	 study	 the	 diversity	 of	 life	 and	 the
mechanisms	which	characterize	it	is	to	be	enraptured	in	joy.4

I	admire	Darrel’s	enthusiasm	for	scientific	investigation	and	duly	noted	his
confidence	in	what	evolutionary	biology	will	one	day	discover.	In	my	response,	I
acknowledged	that	Darrel	expects	biologists	to	find	a	materialistic	evolutionary
process	 that	 can	 account	 for	 the	 origin	 of	 animal	 body	 plans—that	 was
presupposed	 in	 my	 questions	 about	 the	 extent	 to	 which	 he	 is	 committed	 to
methodological	 naturalism.	 Nevertheless,	 issuing	 promissory	 notes	 about	 the
creative	 power	 of	 some	yet	 undiscovered	materialistic	 process	 is	 not	 the	 same
thing	as	affirming	that	evolutionary	biology	has	in	fact	discovered	such	a	process



with	the	capacity	to	generate	novel	animal	body	plans	or	that	the	mystery	of	the
Cambrian	explosion	has	been	solved.

Stearley	on	Scientists	“Looking	to	Build”	an	Adequate	Model	Ralph	Stearley
similarly	seems	to	believe	that	a	“larger	synthesis,”	which	can	explain	the	origin
of	 animal	 life	 as	 “the	 outcome	 of	 biological	 processes,”	 is	 in	 the	 works	 and
forthcoming,	but	 that	biologists	are	still	“looking	 to	build”	an	adequate	model,
which	is	not	yet	sufficient	or	complete.	Specifically,	Stearley	writes:

while	it	 is	true	that	Goodwin	and	others	believe	that	their	discoveries
pose	 a	 major	 challenge	 to	 neo-Darwinian	 orthodoxy,	 this	 does	 not
cause	 them	 to	 abandon	 their	 belief	 that	 the	 history	 of	 life	 can	 be
explained	 as	 the	 outcome	 of	 biological	 processes!	 Indeed,	 many
evolutionary	 biologists	 and	 paleontologists	 are	 looking	 to	 build	 the
notions	 provided	 by	 morphogenetic	 fields	 and	 developmental
constraints	into	a	larger	synthesis.5

Stearley	 characterizes	 evolutionary	 biologists	 as	 seeking	 to	 discover
materialistic	 “biological	 processes”	 capable	 of	 accounting	 for	 the	 origin	 of
morphological	novelty,	but	he	implies	that	the	effort	to	produce	this	explanatory
synthesis	is	a	work	in	progress—that	evolutionary	biologists	are	still	“looking	to
build”	 an	 adequate	 model.	 To	 the	 extent	 that	 he	 is	 clear	 in	 his	 own	 views,
therefore,	he	does	not	present	current	evolutionary	theory	as	having	provided	an
adequate	explanation	for	the	origin	of	animal	body	plans	or	macro-evolutionary
innovation	 generally.	 (The	 origin	 of	 these	 things	 is,	 of	 course,	 of	 significant
concern	 to	 structuralists	 such	 as	 the	 late	 Brian	 Goodwin	 as	 well	 as
representatives	 of	 the	 many	 post-neo-Darwianian	 schools	 of	 thought.)	 That
Stearley	 understands	 the	 Cambrian	 explosion	 to	 be	 an	 unsolved	 problem	 for
evolutionary	 theory	 can	 be	 also	 clearly	 discerned	 in	 his	 parallel	 review	 of
Douglas	Erwin	 and	 James	Valentine’s	 2013	 book	The	Cambrian	Explosion	 in
the	same	essay	in	which	his	review	of	Darwin’s	Doubt	appeared.	Stearley	quotes
these	 two	 Cambrian	 experts	 approvingly	 as	 saying	 the	 Cambrian	 explosion
represents	“a	tractable	but	unresolved	problem.”6	He	goes	on	to	say:

Erwin	 and	 Valentine	 admit	 that	 there	 is	 much	 yet	 to	 be	 deciphered
concerning	the	Precambrian-Cambrian	biotic	 transition.	They	see	two
major	unresolved	questions:



First,	what	evolutionary	processes	produced	the	gaps	between	the
morphologies	 of	 the	 major	 clades?	 Second,	 why	 have	 the
morphologic	boundaries	of	 these	body	plans	 remained	 relatively
stable	over	the	past	half	a	billion	years?	(p.	330).7

In	 quoting	 Erwin	 and	 Valentine	 candidly	 acknowledging	 the	 lack	 of	 an
adequate	mechanism	or	known	biological	process	(or	processes)	 to	account	for
“the	Cambrian	diversification	event,”	Stearley	does	not	dispute	the	judgment	of
these	 authorities,	 but	 instead	 reviews	 their	 book	 favorably.	 Thus,	 my
representation	 of	 Stearley	 as	 viewing	 the	 Cambrian	 explosion	 as	 a	 problem
“await[ing]	a	solution”	seems	to	be	entirely	correct.

In	 any	 case,	 if	 Stearley	 (and	 the	 other	BioLogos	 reviewers)	 do	 think	 that
these	problems	have	been	 solved,	 as	Haarsma	now	suggests,	 they	would	 in	 so
claiming	 certainly	 contradict	 leading	 Cambrian	 experts	 like	 Erwin	 and
Valentine.	Earlier	in	the	same	book,	where	Erwin	and	Valentine	note	that	major
questions	 like	 “what	 evolutionary	 process	 produced	 the	 gaps	 between	 the
morphologies	 of	major	 clades?”	 are	 “unresolved,”8	 they	 also	 question	whether
“uniformitarian	 explanations	 can	 be	 applied	 to	 understand	 the	 Cambrian
explosion.”9	Indeed,	Erwin	has	pointedly	taken	a	non-uniformitarian	view	of	the
evolution	of	body	plans	in	which	he	maintains	that	no	known	biological	process
accounts	for	the	Cambrian	explosion	of	animal	form—i.e.,	that	whatever	caused
the	Cambrian	explosion	is	unlike	any	biological	process	observed	today.10

If	Haarsma	 is	correct	 that	Stearley	and	other	BioLogos	 reviewers	actually
do	think	the	Cambrian	explosion	has	been	adequately	explained	by	some	known
evolutionary	 mechanism	 (or	 combination	 of	 mechanisms),	 then	 it	 would	 be
reasonable	to	expect	that	the	reviewers	would	have	provided	descriptions	of	how
these	 alleged	 processes	 account	 for	 the	 origin	 of	 novel	 animal	 form	 in	 the
Cambrian	period.	It	would	also	be	reasonable	to	expect	that	they	would	explain
how	 such	 a	 known	 mechanism	 solves	 the	 specific	 problems	 discussed	 in
Darwin’s	Doubt.

In	 particular,	 they	 might	 have	 offered	 an	 explanation	 for	 how	 some
proposed	mechanism	(or	combination	of	mechanisms)	explains:	(1)	the	origin	of
genetic	 information	 and	 novel	 proteins	 (given	 the	 size	 of	 the	 combinatorial
sequence	space	that	must	be	searched	in	the	available	evolutionary	time);	(2)	the
origin	of	epigenetic	information	(given	that	genetic	mutations	only	act	on	genes,
not	epigenetic	sources	of	 information);	 (3)	 the	origin	of	body	plans	(given	 that
developmental	 mutations	 invariably	 produce	 embryonic	 lethals);	 and	 (4)	 the



origin	of	novel	gene	 regulatory	networks	 (given	 that	 all	known	experimentally
induced	 perturbations	 in	 such	 networks	 disrupt	 animal	 development).	 Neither
Stearley	 nor	 any	 of	 the	 other	 BioLogos	 reviewers	 attempted	 to	 explain	 how
known	 evolutionary	 mechanisms	 resolve	 these	 difficulties—a	 fact	 that
reinforced	my	judgment	that	they	were	not	claiming	to	have	solved	the	problem
of	 the	 origin	 of	 animal	 body	 plans	 in	 the	 Cambrian	 period,	 but	 viewed	 the
problem	as	one	“await[ing]	a	solution.”11

Robert	 Bishop’s	 Scientific	 Disagreement	 In	 contrast	 to	 Falk	 and	 Stearley,
philosopher	Robert	Bishop	does	seem	to	suggest	 that	 the	problem	of	the	origin
of	 evolutionary	 novelty	 has	 been	 solved	 (or	 significantly	 minimized)	 by
recognizing	 the	 role	 of	 new	 evolutionary	 mechanisms	 and	 by	 affirming	 that
these	 additional	 mechanisms	 act	 in	 concert	 with	 the	 standard	 neo-Darwinian
mechanism	 of	 natural	 selection	 and	 random	 mutation.	 Thus,	 he	 represents
advocates	of	newer	evolutionary	theories	and	models	as	continuing	to	affirm	the
central	 importance	 of	 natural	 selection	 and	 random	 mutation,	 albeit	 in
conjunction	with	other	additional	mechanisms.

For	 this	 reason,	Haarsma	 is	correct	 that	Bishop	(though	not	either	Falk	or
Stearley)	 has	 a	 significant	 scientific	 disagreement	 with	 me	 about	 the	 current
status	and	adequacy	of	evolutionary	theory	as	an	explanation.	First,	he	presents
newer	 evolutionary	models	 as	 mere	 supplements	 to	 a	 basically	 sound	 core	 of
neo-Darwinian	 theory—not,	 in	 many	 cases,	 radical	 departures	 from	 a	 failed
theory,	 as	 I	 do.	 Second,	 he	 seems	 to	 affirm	 that	 these	 other	 evolutionary
mechanisms	 acting	 in	 concert	 with	 the	 standard	 neo-Darwinian	mechanism	 of
mutation	 and	 natural	 selection	 are	 adequate	 to	 explain	 macro-evolutionary
innovation.

Nevertheless,	 Darrel	 Falk,	 BioLogos’s	 own	 biological	 expert,	 pointedly
contradicted	Bishop’s	judgment	about	the	extent	to	which	these	models	represent
only	modest	extensions	or	 supplements	of	neo-Darwinian	 theory.	 Instead,	Falk
confirmed	 my	 description	 of	 many	 of	 these	 models	 as	 representing	 radical
departures	from	neo-Darwinism.	And	Falk	is	clearly	correct	about	this.	Indeed,
many	of	these	models	repudiate	crucial	aspects	of	the	neo-Darwinian	synthesis,
by	 denying,	 for	 example,	 the	 central	 importance	 of	 natural	 selection	 (as	 do
neutral	 theorists),	 or	 the	 central	 role	 of	 random	 mutations	 (as	 do	 self-
organizational	theorists),	or	the	random	nature	of	mutations	(as	do	advocates	of
natural	genetic	engineering).



Thus,	advocates	of	 these	and	other	new	models	of	evolutionary	 theory	do
not	continue	 to	 think	 that	natural	selection	and	random	mutation	play	a	central
role	in	evolutionary	innovation,	as	Bishop	seems	to	claim.	Consequently,	Bishop
cannot	be	 right	 that	proponents	of	 these	new	models	 see	 themselves	as	having
solved	 the	problem	of	 the	origin	of	evolutionary	novelty	by	supplementing	 the
selection	and	mutation	mechanism	with	other	mechanisms.	Most	proponents	of
these	newer	models	see	themselves	as	proposing	new	mechanisms	to	replace	the
mutation/	 selection	 mechanism	 as	 the	 key	 driver	 in	 evolutionary	 innovation.
Since	Falk	criticized	Bishop’s	depiction	of	 the	state	of	evolutionary	 theory	(by
pointing	 out	 that	 Bishop	 had	 incorrectly	 denied	 that	 these	 newer	 models
represent	radical	departures	from	standard	theory),	I	saw	no	need	to	belabor	his
criticism	 of	 Bishop’s	 scientific	 judgment	 or	 to	 treat	 Bishop’s	 view	 as
characteristic	of	BioLogos’s	scientific	position.

Why	the	Confidence	in	Materialistic	Processes?

In	 any	 case,	my	 interest	 in	writing	what	 I	 did	was	 to	 probe	 exactly	why
Darrel	 and	 the	other	BioLogos	 reviewers	appear	 so	confident	 that	materialistic
processes	will	eventually	prove	sufficient	to	explain	all	phenomena	in	the	history
of	life,	including	phenomena	such	as	the	origin	of	functional	digital	information
that	 we	 know	 from	 experience	 to	 arise	 only	 from	 the	 activity	 of	 intelligent
agents,	 and	 including	events	 such	as	 the	Cambrian	explosion	 that	have	 long—
since	Darwin’s	time	at	least—resisted	materialistic	explanation.

In	 his	 review,	 Darrel	 himself	 explained	 the	 depth	 of	 the	 conceptual
problems	 confronting	 evolutionary	 theory—whatever	 his	 other	 expressions	 of
confidence	 in	 the	 eventual	 adequacy	 of	 a	 purely	 naturalistic	 approach	 to	 the
problem.

For	example,	he	did	a	nice	job	of	explaining	how	the	functionally	integrated
networks	 of	 genes	 and	 gene	 products	 that	 control	 key	 aspects	 of	 animal
development	resist	perturbation,	and	thus	why	it	is	hard	to	envision	one	animal
body	plan	 arising	 from	another,	 given	what	we	know	about	 the	 importance	 of
these	gene	regulatory	networks	to	animal	development.

Given	the	depth	of	this	and	other	related	conceptual	difficulties,	such	as	the
presence	 in	 developing	 animals	 of	 something	 akin	 to	 an	 integrated	 control
system	 (or	 circuit),	 why	 not	 consider	 the	 possibility	 that	 systems	 at	 work	 in
animal	development	bear	witness	to	the	designing	agent	that	BioLogos	scientists



believe	 to	 be	 a	 reality?	Despite	 his	 recognition	 of	 the	 depth	 of	 the	 conceptual
problems	 confronting	 contemporary	 evolutionary	 theory,	Darrel	 does	not	 seem
open	to	this	possibility.	My	questions	is	simply:	Why	not?

I	 consider	 the	 recognition	 and	 detection	 of	 intelligent	 design	 to	 be	 a
scientific	 possibility	 because	of	my	 study	of	 the	methodology	of	 the	 historical
sciences.	The	central	methodological	desideratum	of	the	historical	sciences—as
pioneered	in	large	part	by	Darwin	himself—is	the	need	to	explain	events	in	the
remote	past	by	reference	 to	causes	known	from	our	present	experience	 to	have
the	power	to	produce	the	effects	in	question—i.e.,	Darwin’s	vera	causa	criterion
or	what	Lyell	called	“causes	now	in	operation.”

Modern	 molecular	 biology	 has	 revealed	 that	 building	 animal	 body	 plans
requires	vast	infusions	of	new	functional	genetic	information	(stored	in	a	digital
form).	Modern	developmental	biology	has	shown	the	need	for	networks	of	genes
and	 gene	 products	 that	 function	 as	 integrated	 control	 systems	 or	 circuits.
Developmental	 biology	 has	 also	 revealed	 the	 importance	 of	 other	 sources	 of
“epigenetic”	 information	 for	 building	 animal	 form	 and,	 consequently,	 the
existence	of	a	hierarchically	organized	information	processing	system	at	work	in
animal	development.

Yet,	 we	 know	 of	 one,	 and	 only	 one,	 type	 of	 cause	 capable	 of	 producing
these	 necessary	 conditions	 of	 building	 animal	 form.	 In	 our	 experience,	 digital
information,	 integrated	 control	 systems	 (and	 circuitry)	 and	 hierarchically
organized	 information	 processing	 systems	 invariably	 arise	 from	 intelligent
causes—from	 conscious	 and	 rational	 activity.	 So	 why	 not	 consider	 the
possibility	that	such	a	cause	played	a	role	in	the	origin	of	animal	life?

The	reason	that	Darrel	and	Ralph	do	not	consider	the	possibility	of	design	is
not	that	they	know	of	an	evolutionary	mechanism	(or	material	process)	that	has
demonstrated	 the	 power	 to	 produce	 these	 necessary	 features	 and	 conditions	 of
building	 animal	body	plans.	Nor	 can	 they	point	with	 any	 specificity	 to	what	 a
possible	 solution	 to	 the	 problem	 of	 the	 origin	 of	 animal	 form	 and	 biological
information	will	look	like	in	materialistic	terms.	Instead,	at	best,	they	can	affirm,
as	Darrel	does	in	his	almost	creedal	statement	at	the	end	of	his	first	review,	that
all	 phenomena	can	 (or	must)	 be	 explained	by	 reference	 to	natural	 laws.	As	he
explains:

I	 see	 no	 scientific,	 biblical,	 or	 theological	 reason	 to	 expect	 that	 [an
intelligent	 agent	 might	 have	 acted	 discretely	 or	 discernibly	 in	 the
history	 of	 life].	 Natural	 processes	 are	 a	 manifestation	 of	 God’s



ongoing	 presence	 in	 the	 universe.	 The	 Intelligence	 in	 which	 I	 as	 a
Christian	believe,	has	been	built	 into	 the	 system	 from	 the	beginning,
and	 it	 is	 realized	 through	 God’s	 ongoing	 activity	 which	 is	 manifest
through	 the	 natural	 laws.	Those	 laws	 are	 a	 description	 of	 that	which
emerges,	that	which	is	a	result	of,	God’s	ongoing	presence	and	activity
in	 the	 universe.	 I	 see	 no	 biblical,	 theological,	 or	 scientific	 reason	 to
extend	that	to	extra	supernatural	“boosts”	along	the	way…12

Darrel’s	description	of	his	philosophy	and	theology	of	nature	is	admirably
clear.	It	amounts	to	the	a	priori	conviction	that	during	natural	history	God	acts
mainly	 (or	 exclusively)	 through	 secondary	 causes	 such	 that	we	 are	 justified	 in
seeking—into	the	indefinite	future—only	law-like	material	processes	to	explain
natural	phenomena,	including	the	origin	of	fundamentally	new	forms	of	life	and
the	 origin	 of	 the	 information	 necessary	 to	 produce	 them.	 His	 philosophy	 of
nature	constitutes	a	tacit	commitment	to	the	idea	that	all	phenomena	and	events
in	 natural	 history	 can	 be	 (or	 should	 be)	 explained	 by	 reference	 to	 what
theologians	 think	 of	 as	 “secondary	 causes.”	 But	 that	 is	 just	 another	 way	 of
expressing	a	commitment—perhaps	a	distinctively	Christian	way	of	expressing	a
commitment—to	 the	 principle	 of	 methodological	 naturalism.	 And	 that,	 of
course,	was	exactly	my	point.13

Robert	Bishop	actually	makes	such	a	commitment	explicit	 in	his	response
to	me,	stating	(incorrectly,	as	it	turns	out)	that	“methodological	naturalism	is	the
way	scientific	investigation	has	been	done	since	before	the	time	of	the	Scientific
Revolution	 and	 is	 well-grounded	 theologically.”14	 Given	 Falk’s	 apparent
commitment	 to	 some	 form	 of	 methodological	 naturalism	 (as	 shown	 above),
Haarsma’s	argument	that	BioLogos	as	an	organization	“does	not	have	a	position
on	the	use	of	the	term”	methodological	naturalism	would	seem	to	be	something
of	a	 red	herring	 (and	a	bit	disingenuous).	 It	may	be	 true	 that	BioLogos	has	no
official	position	on	the	use	of	the	term,	but	the	style	of	thinking	(and	limitation
on	 scientific	 theorizing)	 that	 the	 term	 designates	 accurately	 describes	 the
intellectual	 commitments	 of	 the	 BioLogos	 reviewers,	 and	 thus,	may	 also	 help
explain	why	 those	 reviewers	and	 ID	proponents	 take	different	positions	on	 the
issue	of	design.

Of	 course,	 if	 scientists	 and	 scholars	 have	 effectively	 ruled	 out	 the
possibility	 of	 the	 design	 hypothesis	 as	 part	 of	 science,	 then	 no	 amount	 of
evidence	will	 suffice	 to	 justify	 such	 a	 hypothesis	 (or	 inference)	 for	 those	 thus
committed.	Given	that	the	BioLogos	reviewers	did	not	provide,	or	even	point	to,



anything	like	a	detailed	alternative	scientific	explanation	for	the	origin	of	novel
animal	body	plans	(and/or	the	information	necessary	to	produce	them),	it	seems
clear	that	their	reasons	for	affirming	the	eventual	adequacy	of	some	materialistic
evolutionary	 processes	 have	 little	 to	 do	 with	 the	 current	 state	 of	 scientific
evidence	 or	 theorizing.	 This	 suggests	 that	 their	 opposition	 to	 considering	 the
design	 hypothesis	may	 be	 based	 upon	 extra-evidential	 commitments	 about	 the
desirability	of	explaining	all	phenomena	by	reference	 to	purely	materialistic	or
naturalistic	processes—as	the	principle	of	methodological	naturalism	requires.

In	 any	 case,	 it	 is	 not	 at	 all	 clear	 that	 BioLogos	 has	 declined	 to	 take	 an
official	position	on	methodological	naturalism.	In	their	description	of	the	theory
of	 intelligent	 design	 on	 their	 website,	 BioLogos	 affirms	 its	 commitment	 to
explaining	 all	 natural	 phenomena	 (including	 presumably	 the	 origin	 of	 life	 and
novel	 forms	 of	 life)	 by	 reference	 to	 strictly	 natural	 causes.	 As	 the	 website
explains:

[Intelligent	Design]	claims	that	the	existence	of	an	intelligent	cause	of
the	 universe	 and	 of	 the	 development	 of	 life	 is	 a	 testable	 scientific
hypothesis.	 ID	 arguments	 often	 point	 to	 parts	 of	 scientific	 theories
where	 there	 is	 no	 consensus	 and	 claim	 that	 the	 best	 solution	 is	 to
appeal	to	the	direct	action	of	an	intelligent	designer.	At	BioLogos,	we
believe	 that	our	 intelligent	God	designed	 the	universe,	but	we	do	not
see	 scientific	 or	 biblical	 reasons	 to	 give	 up	 on	 pursuing	 natural
explanations	for	how	God	governs	natural	phenomena.15

Indeed,	 BioLogos	 writers	 have	 repeatedly	 affirmed	 the	 principle	 of
methodological	 naturalism—as	 the	 preceding	 statement	 surely	 does—in
numerous	contexts.16	Bishop	critiqued	my	book	precisely	because	 it	 repudiates
“methodological	naturalism.”

All	this	would	seem	to	make	it	entirely	fair	to	question	the	extent	to	which
a	priori	 commitments	 to	 this	principle	disincline	 the	BioLogos	 reviewers	 from
considering	 the	 evidence	 for,	 and	 the	 logical	 basis	 of,	 intelligent	 design	 as	 an
explanation	for	various	classes	of	evidence.	By	denying	that	these	commitments,
or	 at	 least	 intellectual	proclivities,	 played	a	 significant	 role	 in	 the	 judgment	of
her	 team	 of	 reviewers,	Haarsma	 denies	 the	 obvious	 and,	 in	 so	 doing,	 reverses
some	of	 the	 progress	 that	 her	 reviewers	 had	made	 in	 clarifying	 the	 real	 issues
that	separate	our	two	groups.
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Palaeontologica	Polonica	38	(1994):	288.	In	another	place	he	writes:	“There	is	every	indication	that	the
range	 of	 morphological	 innovation	 possible	 in	 the	 early	 Cambrian	 is	 simply	 not	 possible	 today.”
(Douglas	H.	Erwin,	“The	Origin	of	Bodyplans,”	American	Zoologist,	39	(1999):	617–629.

11.	I	do	acknowledge,	in	deference	to	one	point	made	by	Haarsma,	that	Ralph	Stearley	did	take	significant
scientific	 issue	with	me	 about	 the	 duration	 of	 the	Cambrian	 explosion,	 but	my	 colleagues	 and	 I	 have
replied	to	similar	critiques.	(See	Chapters	6,	13,	and	14	in	the	present	volume.)	In	any	case,	Stearley’s
attempt	to	extend	the	time	available	to	the	evolutionary	process—by	defining	the	Cambrian	explosion	to
include	 discrete	 events	 in	 the	 earlier	Cambrian	 (such	 as	 the	 appearance	 of	 the	 small	 shelly	 fossils)	 or
discrete	events	in	the	late	Precambrian	(such	as	the	Ediacaran	radiation)—does	not	significantly	diminish
the	difficulty	of	accounting	for	the	amount	of	morphological	novelty	that	arises	so	abruptly	in	the	middle
Cambrian,	in	particular	in	the	crucial	Tommotian	and	Atdabanian	stages	of	the	middle	Cambrian	(part	of
what	are	also	called	Cambrian	stages	2	and	3).	I	follow	Erwin,	Valentine,	and	other	Cambrian	experts	in
dating	 the	duration	of	 the	Cambrian	 explosion	 as	 a	whole	 to	 about	10	million	years.	But	 in	Darwin’s
Doubt	I	also	show,	based	upon	separate	analyses	by	Erwin	and	MIT	geochronologist	Samuel	Bowring,
that	 13–16	 new	 animal	 phyla	 arose	 abruptly	 within	 just	 a	 5–6	 million	 year	 window	 of	 the	 middle
Cambrian.	 Including	 earlier	 discrete	 paleontological	 events	 (as	 Stearley	 does)	 within	 the	 designation
“Cambrian	 explosion”	does	nothing	 to	 explain	how	 the	novel	 forms	of	 animal	 life	 (and	 the	biological
information	necessary	to	produce	them)	arose	in	such	a	narrow	window	of	geological	time.

12.	Darrel	Falk,	“Thoughts	on	‘Darwin’s	Doubt’	(Reviewing	‘Darwin’s	Doubt’:	Darrel	Falk,	Part	1),	The
BioLogos	Forum,	Sept.	9,	2014,	http://biologos.org/blog/thoughts-on-darwins-doubt-reviewing-darwins-
doubt-darrel-falk-part-1.

13.	It	may	be	that	Ralph	Stearley	betrays	a	commitment	to	methodological	naturalism	in	another	way.	He
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claims	 that	 the	 Cambrian	 explosion	 encompasses	 25	 million	 years	 or	 more.	 In	 so	 doing,	 he	 treats
numerous	discrete	paleontological	events	as	part	of	one	unitary,	continuous	evolutionary	event.	He	also
repeatedly	claims	that	nothing	about	the	Cambrian	fossil	record	“negate[s]	a	genealogical	organization	to
life.”	 By	 this,	 he	 clearly	 means	 to	 affirm	 the	 Darwinian	 universal	 tree	 of	 life	 with	 its	 depiction	 of
continuous	 (rather	 than	discrete	or	 discontinuous)	morphological	 change	 as	 the	best	 representation	 the
history	 of	 animal	 life.	But	 on	what	 basis	 does	 he	 affirm	 this?	 In	 his	 companion	 review	of	Erwin	 and
Valentine’s	 book,	 he	 acknowledges	 that	 they	 describe	 the	 discontinuous	 nature	 of	 the	 Precambrian-
Cambrian	fossil	record	and	that	those	“discontinuities”	remain	mysterious	from	an	evolutionary	point	of
view.	 Certainly,	 the	 series	 of	 discrete	 events	 in	 the	 history	 of	 life—the	 Ediacaran	 radiation,	 the
appearance	 of	 the	 small	 shelly	 fossils,	 the	 first	 appearance	 of	 most	 animal	 body	 plans	 in	 the	 middle
Cambrian—that	Stearley	wants	to	fuse	together	and	call	the	Cambrian	explosion	are	not	documented	as	a
series	of	continuous	morphological	transformations	in	the	fossil	record.	And,	contrary	to	what	he	claims
in	his	review,	I	provide	an	extensive	discussion	(an	entire	chapter	in	fact,	not	just	a	few	pages)	of	why
most	 Cambrian	 paleontologists	 don’t	 regard	 the	 Ediacaran	 fauna	 as	 ancestral	 to	 the	 main	 groups	 of
animals	that	arise	in	the	middle	Cambrian.	(In	brief,	the	Ediacaran	fauna	lack	discernable	morphological
or	anatomical	affinities	with	those	later	Cambrian	forms	and,	in	the	view	of	many,	were	likely	not	even
animals.)	 In	 addition,	 Stearley	 acknowledges	 that	 attempts	 to	 reconstruct	 the	 animal	 tree	 of	 life	 have
resulted	 in	 conflicting	 trees	 depending	 upon	 which	 molecules	 or	 anatomical	 characters	 are	 analyzed
(though	he	dismisses	these	anomalies	as	being	inconsequential	and	entirely	expected).	So	if	neither	the
paleontological,	 nor	 the	 genetic	 and	 anatomical	 evidence,	 unambiguously	 support	 the	 monophyletic
picture	of	the	history	of	animal	life,	why	not	take	the	discontinuity	of	the	fossil	record	at	face	value	and
at	least	consider	a	polyphyletic	picture	instead?	One	reason	not	to	consider	that	possibility	is	that	such	a
picture	 of	 the	 history	 of	 life	 would	 imply	 radical	 breaks	 in	 the	 continuity	 of	 natural	 evolutionary
processes.	In	other	words,	that	picture	of	the	history	of	life	implicitly	challenges	a	seamless	naturalistic
unfolding	of	animal	 life.	But	 if	 the	evidence	doesn’t	 clearly	 support	 such	a	picture,	what	does?	Could
Stearley’s	 confidence	 in	 “the	 genealogical	 organization	 of	 life”	 again	 reflect	 tacit	 extra-evidential
commitments	to	portraying	the	history	of	life	as	the	outworking	of	purely	naturalistic	processes—i.e.,	a
commitment	to	methodological	naturalism?	I	think	it’s	a	fair	question.
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41.

Among	Theistic	Evolutionists,
No	Consensus

Casey	Luskin

In	reviewing	DARWIN’S	DOUBT,	even	almost	a	year	and	a	half	since	it	came	out,
theistic	evolutionists	could	not	seem	to	agree	on	what	Stephen	Meyer	got	wrong.
As	David	Klinghoffer	writes	in	Chapter	36,	when	Darrel	Falk	reviewed	Meyer’s
book,	 he	 agreed	 that	 Stephen	 Meyer	 is	 right	 to	 point	 out	 that	 leading
evolutionary	theorists	are	in	the	process	of	rethinking	important	neo-Darwinian
claims.	Most	fundamentally,	they	are	reconsidering	whether	the	standard	model
can	 account	 for	 large-scale	 macroevolutionary	 change.	 In	 noting	 this,	 Falk	 (a
biologist)	explicitly	disagreed	with	a	critical	 review	of	Meyer’s	book	posted	at
BioLogos	by	Wheaton	College	philosopher	Robert	Bishop,	who	claimed	that	the
neo-Darwinian	paradigm	was	doing	just	fine.

BioLogos	 subsequently	 posted	 the	 text	 of	 a	 speech	 by	 Alister	 McGrath,
framed	in	the	headline	so	as	to	suggest	that	Meyer	was	guilty	of	making	a	“God
of	 the	 gaps”	 argument.	 (See	 Chapter	 38.)	 Subsequently	 Bishop	 co-authored
another	critical	review	of	Darwin’s	Doubt	along	with	Meyer’s	Signature	in	the
Cell,	 this	 article	 appearing	 in	 Christianity	 Today’s	 review	 journal	 Books	 &
Culture.1

Bishop’s	second	critique	 is	noteworthy	for	 its	concession	 that	Meyer	does
not	 in	 fact	 make	 a	 “God	 of	 the	 gaps”	 argument.	 He	 also	 acknowledges	 that
Meyer’s	 is	 not	 an	 “argument	 from	 ignorance.”	 Along	 with	 Wheaton	 College
philosopher	 Robert	 O’Connor,	 Bishop	 writes	 that	 “Meyer	 deftly	 dispatches…
the	 misconception	 that	 [intelligent	 design]	 engages	 in	 crude	 god-of-the-gaps
reasoning	or	presents	a	simplistic	argument	from	ignorance.”2

That	 basically	 defeats	 the	 previous	 attempt	 by	 BioLogos	 to	 portray
Darwin’s	Doubt	as	a	gaps-based	argument.	Bishop	and	O’Connor	also	deserve
credit	for	avoiding	some	common	traps	among	critics	of	Meyer’s	work.	Beyond



that,	unfortunately,	their	review	is	marred	by	serious	errors.
They	accuse	Meyer	of	“begging	the	very	question	at	hand,”	that	is,	whether

there	might	be	other	unknown	material	causes	that	could	produce	complex	and
specified	information	(CSI)	in	life.	They	write:

[T]his	 phrase,	 “only	 one	 known	 cause,”	 is	 crucially	 ambiguous.	 It
might	mean	that,	among	all	the	possible	causes,	there	is	only	one	that
we	 have	 good	 reason	 to	 believe	 is	 capable	 of	 producing	 specified
complexity.	This	point,	however,	poses	(could	there	be	others?)	rather
than	answers	the	question.3

By	 appealing	 to	 unknown	 causes	 to	 block	 the	 design	 inference,	 they
effectively	commit	a	materialism-of-the-gaps	 fallacy.	That	 is,	 they	assume	 that
material	 causes	 will	 be	 discovered	 to	 explain	 all	 things	 and	 thus	 that	 we	 can
never	infer	design.

But	why	are	Bishop	and	O’Connor	so	concerned	about	unknown	causes	in
the	 first	place?	 It	 seems	 to	be	because	 they	misread	Meyer	 as	 saying	 that	 “we
have	positive	knowledge	that	no	other	causes	are	adequate.”	In	other	words,	they
think	Meyer	is	affirming	that	no	other	possible	causes,	known	or	unknown,	can
explain	life’s	high	CSI.	But	that’s	not	at	all	what	Meyer	says.	In	fact,	in	arguing
his	case,	Meyer	nearly	always	inserts	the	word	“known”	before	“cause.”	For	one
of	many	examples:

But	 philosophers	 of	 science	 have	 insisted	 that	 assessments	 of
explanatory	 power	 lead	 to	 conclusive	 inferences	 only	 when	 there	 is
just	one	known	cause	for	the	effect	or	evidence	in	question.4

Here’s	another:

Only	 if	 the	 Cambrian	 event	 and	 animals	 exhibit	 features	 for	 which
intelligent	 design	 is	 the	 only	 known	 cause	may	 a	 historical	 scientist
make	a	decisive	inference	to	a	past	intelligent	cause.5

Indeed,	 Bishop	 and	 O’Connor’s	 review	 includes	 multiple	 citations	 from
Meyer	where	he	inserts	“known”	before	“cause,”	yet	they	misrep-resent	Meyer’s
argument	 as	 saying	 the	 opposite.	 Meyer	 doesn’t	 claim	 to	 have	 exhaustive
knowledge	of	all	possible	causes,	even	those	presently	unknown.	He	only	claims
to	refute	known	material	causes.

Moving	 along,	Bishop	 and	O’Connor	 claim	 that	Meyer	 offers	 “very	 little



substantive	support	for	mind	having	unique	causal	properties”	other	than	the	fact
that	mind	 is	 “immaterial.”	Again,	one	could	cite	many	passages	 from	Meyer’s
writings	that	clearly	show	their	characterization	is	wrong.	This	time,	let’s	take	an
example	from	Signature	in	the	Cell:

[O]ur	uniform	experience	affirms	that	specified	information—whether
inscribed	in	hieroglyphics,	written	in	a	book,	encoded	in	a	radio	signal,
or	 produced	 in	 a	 simulation	 experiment—always	 arises	 from	 an
intelligent	source,	from	a	mind	and	not	a	strictly	material	process.	So
the	discovery	of	the	specified	digital	information	in	the	DNA	molecule
provides	strong	grounds	for	inferring	that	intelligence	played	a	role	in
the	 origin	 of	 DNA.	 Indeed,	 whenever	 we	 find	 specified	 information
and	 we	 know	 the	 causal	 story	 of	 how	 that	 information	 arose,	 we
always	find	that	it	arose	from	an	intelligent	source.	It	follows	that	the
best,	most	causally	adequate	explanation	for	the	origin	of	the	specified,
digitally	encoded	information	in	DNA	is	 that	 it	 too	had	an	intelligent
source.	Intelligent	design	best	explains	the	DNA	enigma.6

Clearly	 Meyer	 provides	 strong	 positive	 reasons	 to	 understand	 why
intelligence,	 a	 goal-directed	 cause,	 can	 produce	 the	 kind	 of	 functional	 digital
information	we	 see	 in	DNA.	This	 argument	 is	 not	 grounded	 solely	 in	 the	 fact
that	intelligence	is	“immaterial,”	but	primarily	in	the	fact	that	intelligent	agents
are	able	to	think	with	an	end-goal	in	mind	and	quickly	find	unlikely	solutions	to
complex	problems.

But	we	haven’t	yet	addressed	what	I	believe	to	be	the	most	off-base	critique
from	 Bishop	 and	 O’Connor.	 They	 object	 to	 Meyer’s	 arguing	 that	 life	 has
properties	 “like	 computers,”	 further	 saying	 “talk	 of	 ‘genetic	 codes’	 and
‘information	processing’	with	respect	to	the	origin	of	life	or	the	nucleus	can	be
very	 limiting	 if	 not	 misleading.”	 This	 is	 a	 surprising	 criticism.	Many	 leading
scientists	have	acknowledged	that	DNA	contains	functional	digital	information,
just	 as	 computer	 codes	 and	 sections	 of	 written	 text	 do.	 Bill	 Gates	 observes,
“Human	DNA	is	 like	a	computer	program	but	far,	far	more	advanced	than	any
software	we’ve	ever	created.”7	Craig	Venter	 says	 that	“life	 is	a	DNA	software
system,”8	that	“DNA	is	the	software	of	life,”9	containing	“digital	information”	or
“digital	 code,”	 and	 that	 the	 cell	 is	 a	 “biological	 machine”	 full	 of	 “protein
robots.”10

Richard	 Dawkins	 has	 written	 that	 “[t]he	 machine	 code	 of	 the	 genes	 is



uncannily	 computer-like.”11	 Even	 Francis	 Collins—perhaps	 the	 most	 famous
and	influential	theistic	evolutionist	of	them	all—notes,	“DNA	is	something	like
the	hard	drive	on	your	computer,”	containing	“programming.”12

Many	scientists	similarly	acknowledge	that	DNA	uses	an	information-rich
“code”—a	 digital	 one	 in	 fact.	 As	 a	 Nature	 paper	 titled	 “The	 digital	 code	 of
DNA”	explains:	“DNA	can	accommodate	almost	any	sequence	of	base	pairs—
any	 combination	 of	 the	 bases	 adenine	 (A),	 cyto-sine	 (C),	 guanine	 (G)	 and
thymine	 (T)—and	 hence	 any	 digital	message	 or	 information.”13	MIT	 engineer
Seth	Lloyd	elaborates	on	how	DNA	carries	digital	information:

DNA	 is	very	digital.	There	 are	 four	possible	base	pairs	 per	 site,	 two
bits	 per	 site,	 three	 and	 a	 half	 billion	 sites,	 seven	 billion	 bits	 of
information	in	human	DNA.	There’s	a	very	recognizable	digital	code
of	 the	 kind	 that	 electrical	 engineers	 rediscovered	 in	 the	 1950s	 that
maps	the	codes	for	sequences	of	DNA	onto	expressions	of	proteins.14

Here	we	 have	 leading	 scientists	 in	 agreement	 that	DNA	 uses	 a	 code	 that
undergoes	computer-like	information	processing.	Indeed,	just	about	every	single
molecular	biologist	on	earth	would	concede	that	genetic	codes	and	computer-like
information	 processing	 are	 at	 the	 heart	 of	 life.	 Yet	 when	 Stephen	 Meyer
observes	 that	 life	 involves	 “genetic	 codes”	 and	 “information	 processing,”	 he’s
accused	of	being	“misleading.”	The	double	standards	that	ID	proponents	face—
even	 from	 theistic	evolutionists	writing	 in	 the	pages	of	Christian	 journals—are
one	of	the	most	unfortunate	peculiarities	of	the	evolution	debate.

Bishop	 and	 O’Connor	 seem	 to	 miss	 another	 point:	 Meyer	 never	 simply
equates	life	with	computers,	although	the	computer-like	properties	of	life	indeed
require	 an	 intelligent	 cause.	 Yet	 we	 note	 that	 where	 life’s	 properties	 aren’t
exactly	like	computers,	they	are	typically	more	complex	than	human	technology,
making	the	need	for	design	even	more	apparent.

Finally,	Bishop	and	O’Connor	provide	a	helpful	clarification,	arguing	 that
“mechanisms	 such	 as	 mutation	 and	 natural	 selection	 are	 not,	 in	 fact,	 ‘wholly
blind	and	undirected.’”	They’re	entitled	to	believe	that	God	guided	the	processes
that	created	 life	 in	such	a	way	 that	 they	appear	unguided.	 I	wonder,	 though,	 if
these	 reviewers	 can	 provide	 an	 explanation	 for	 how	 God	 might	 guide	 an
unguided	 process.	 Certainly,	 they	 should	 not	 object	 if	 few	 find	 their	 position
compelling.	 The	 notion	 that	 mutation	 and	 selection	 really	 aren’t	 blind	 and
undirected	 is	 a	 faith-statement	 for	 which	 they	 can	 provide	 no	 supporting



evidence.
In	 fact,	 they	 admit	 this,	 stating:	 “On	 the	 evolutionary	 creationist	 account,

the	work	is	signed	using	invisible	ink.”	This	is	an	important	clarification.	These
two	theistic	evolutionists	believe	we	cannot	empirically	detect	God’s	handiwork,
an	idea	at	variance	with	the	Apostle	Paul’s	statement	that	God	is	“clearly	seen”
in	nature	(Romans	1:20).	Thus,	while	their	review	opens	with	the	statement	that
“All	Christians	affirm	design	because	the	entire	universe	is	the	creative	work	of
God,”	they	have	no	empirical	or	scientific	way	to	back	that	up.

Crucially,	 Bishop	 and	 O’Connor’s	 review	 never	 addresses	 the	 central
question	 of	 both	 Darwin’s	 Doubt	 and	 Signature	 in	 the	 Cell:	 What	 material
causes	can	produce	life’s	information-rich	systems?	They	provide	no	answer,	but
the	 theory	 of	 intelligent	 design	 does.	 And	 ID’s	 answer	 gives	 people	 what
“evolutionary	 creationism”	 cannot:	 scientifically	 sound	 reasons	 to	 believe	 that
life	is	the	result	of	intelligent	design.
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42.

Denying	the	Signature:
A	Response	to	Bishop

and	O’Connor

Stephen	C.	Meyer

By	 now	 readers	will	 know	 the	 central	 argument	 of	Darwin’s	Doubt,	 namely,
that	 the	 functional	 biological	 information	 necessary	 to	 build	 the	 Cambrian
animals	is	best	explained	by	the	activity	of	a	designing	intelligence,	rather	than
by	an	undirected	(i.e.,	materialistic)	evolutionary	process.	To	date,	most	reviews
of	Darwin’s	Doubt	have	not	attempted	to	refute	this	argument,	but	have	instead
disputed	 the	 book’s	 secondary	 argument	 about	 the	 discontinuity	 of	 the
Cambrian-Precambrian	 fossil	 record	 (using	 cladistics,	 for	 example—see
Chapters	 4	 and	 7–9	 in	 the	 present	 book);	 or	 they	 have	 contested	more	minor
factual	 claims	 (such	 as	 my	 characterization	 of	 the	 brevity	 of	 the	 Cambrian
explosion—see	 Chapter	 6).	 Charles	 Marshall’s	 review	 (see	 Chapters	 10–14)
stands	as	a	solitary,	but	welcome,	exception	to	this	generalization.

In	a	cleverly	titled	joint	review	of	Darwin’s	Doubt	and	Signature	in	the	Cell
(“Doubting	 the	 Signature,”	 November–December,	 2014,	 Books	 &	 Culture)
philosophers	 Robert	 Bishop	 and	 Robert	 O’Connor	 also	 attempt	 to	 refute	 the
central	 information-based	 argument	 for	 intelligent	 design	 of	 these	 books.1
Nevertheless,	 they	 do	 not	 provide	 a	 scientific	 refutation	 to	 the	main	 thesis	 of
either	 book.	 In	 particular,	 they	 do	 not	 offer	 a	 better	 (or	 even	 an	 alternative)
causal	 explanation	 for	 the	 vast	 amounts	 of	 novel	 genetic	 (and	 epigenetic)
information	 that	 arises	 in	 the	 Cambrian	 period—i.e.,	 the	 subject	 of	Darwin’s
Doubt.	 Nor	 do	 they	 provide	 an	 alternative	 explanation	 for	 the	 origin	 of	 the
information	necessary	 to	produce	 the	 first	 living	cell—the	subject	of	Signature
in	the	Cell.	Instead,	they	lodge	various	philosophical	objections	to	my	argument
for	design.	In	particular,	they	either	dispute	(a)	the	validity	of	the	argument	for
intelligent	design	as	an	explanation	 for	 the	origin	of	biological	 information,	or



they	 dispute	 (b)	 my	 characterization	 of	 what	 needs	 to	 be	 explained.	 In	 this
chapter,	I	will	examine	each	of	these	different	types	of	critique.

Disputing	 the	 Validity	 of	 the	 Argument	 for	 Design	 Bishop	 and	 O’Connor
acknowledge	 that	Darwin’s	Doubt	 and	Signature	 in	 the	Cell	 “deftly	 dispatch”
the	 “misconception	 that	 [ID]	 engages	 in	 crude	 god-of-the-gaps	 reasoning”—a
misconception	 that	 scholars	 associated	with	 the	 BioLogos	 Foundation	 such	 as
Bishop	and	Alistair	McGrath	have	frequently	promulgated	(most	recently	in	the
multi-part	review	of	Darwin’s	Doubt	on	the	BioLogos	website).2

Oddly,	 though	 Bishop	 and	 O’Connor	 concede	 that	Darwin’s	 Doubt	 and
Signature	 in	 the	 Cell	 do	 not	 make	 arguments	 from	 ignorance	 (or	 commit	 the
“god-of-the-gaps”	fallacy),	they	critique	the	books	as	if	they	did!	True,	they	use
slightly	different	terminology	in	developing	their	objection.	Instead	of	saying	my
case	 for	 intelligent	 design	 is	 based	 on	 ignorance	 or	 gaps	 in	 knowledge,	 they
claim	the	books	are	guilty	of	“begging	the	question”	about	what	we	may	learn	in
the	future.	But	the	substance	of	the	objection	is	the	same.	I	argue	that	intelligent
design	provides	the	best	explanation	for	the	origin	of	the	biological	information
necessary	 to	 produce	 the	 anatomical	 novelty	 and	 complexity	 that	 arises	 in	 the
history	of	life.	My	argument	begs	the	question,	in	their	view,	because	some	as-
yet-unknown	 cause—one	of	which	we	 are	 presently	 ignorant—may	 eventually
be	discovered	that	will	explain	the	origin	of	biological	information.

Of	course,	I	readily	concede	this	as	a	possibility	in	the	books:	Clearly,	we
do	 not	 know	 anything	 about	 causes	 that	 we	 have	 yet	 to	 discover	 or	 observe.
Nevertheless,	Bishop	and	O’Connor	claim	that	Darwin’s	Doubt	and	Signature	in
the	Cell	argue	that	“we	have	positive	knowledge	that	no	other	causes”	could	in
principle	 explain	 the	 origin	 of	 life’s	 information-rich	 systems.3	Yet,	 neither	 of
my	 books	 anywhere	 claims	 exhaustive	 knowledge	 of	 the	 causal	 powers	 of	 all
possible	material	processes,	including	unknown	or	not-as-yet-postulated	causes.
The	books	only	 claim	 to	demonstrate	 the	 inadequacy	of	known	 (or	 postulated)
materialistic	 processes	 and	 the	 adequacy	 of	 intelligent	 agency	 based	 upon
uniform	and	repeated	human	experience	 to	 this	point.	That	 is	why	I	 repeatedly
insert	 the	word	“known”	before	“cause”	in	my	arguments.	I	also	claim	to	infer
intelligent	 design	 as	 the	 best	 explanation	 based	 upon	 our	 present	 knowledge,
rather	 than	 trying	 to	 prove	 the	 theory	 of	 intelligent	 design	 with	 apodictic
certainty.

As	I	note	in	the	books,	critics	may	choose	to	characterize	this	argument	as



an	argument	from	ignorance	if	 they	like	(or	“begging	the	question”	about	what
we	may	discover	 in	 the	 future,	 as	Bishop	 and	O’Connor	 do),	 but	 all	 scientific
arguments,	 especially	 competing	 evolutionary	 arguments	 about	 the	 causes	 of
past	events	in	the	history	of	life,	have	a	similar	logical	structure	and	are	subject
to	similar	limitations.	Indeed,	it	is	an	unavoidable	aspect	of	the	human	condition
that	we	can	make	no	claims	about	the	adequacy	of	causal	processes	that	we	have
neither	observed	nor	imagined.	Scientists	can	only	make	inferences	based	upon
our	 past	 and	 current	 knowledge	 of	 the	 causal	 powers	 of	 various	 entities	 and
processes.	Alas,	we	have	no	other	kind	of	scientific	knowledge.

Moreover,	my	arguments	 do	not	 have	 the	 logical	 structure	of	 a	 fallacious
argument	from	ignorance.	In	an	explanatory	context,	arguments	from	ignorance
have	the	form:	Premise	One:	Cause	X	cannot	produce	or	explain	evidence	E.
Conclusion:	Therefore,	cause	Y	produced	or	explains	E.

Critics	 of	 intelligent	 design	 commonly	 claim	 that	 the	 argument	 for
intelligent	design	takes	this	form	as	well.	Michael	Shermer,	for	example,	insists
that	“intelligent	design…	argues	 that	 life	 is	 too	specifically	complex…	to	have
evolved	 by	 natural	 forces.	 Therefore,	 life	 must	 have	 been	 created	 by…	 an
intelligent	designer.”4	In	short,	critics	claim	that	ID	proponents	argue	as	follows:
Premise	 One:	 Material	 causes	 cannot	 produce	 or	 explain	 functional	 (or
specified)	information.
Conclusion:	 Therefore,	 an	 intelligent	 cause	 produced	 functional	 (or	 specified)

biological	information.

If	 proponents	of	 intelligent	 design	were	 arguing	 in	 the	preceding	manner,
we	would	be	guilty	of	arguing	from	ignorance.	But	the	arguments	for	intelligent
design	 in	 Signature	 in	 the	 Cell	 and	Darwin’s	 Doubt	 do	 not	 have	 this	 form.
Instead,	 they	 assume	 the	 following	 form:	 Premise	 One:	 Despite	 a	 thorough
search,	no	material	causes	have	been	discovered	with	the	demonstrated	capacity
to	produce	the	functional	(or	specified)	information	present	in	living	systems.
Premise	Two:	Intelligent	causes	have	demonstrated	the	power	to	produce	large

amounts	of	functional	(or	specified)	information.
Conclusion:	 Intelligent	 design	 constitutes	 the	 best,	 most	 causally	 adequate,

explanation	for	the	functional	(or	specified)	information	in	the	cell.

As	 one	 can	 see,	 in	 addition	 to	 a	 premise	 about	 how	material	 causes	 lack
demonstrated	 causal	 adequacy,	 my	 arguments	 for	 intelligent	 design	 as	 a	 best
explanation	also	affirm	(and	demonstrate)	the	causal	adequacy	of	an	alternative



cause,	namely,	intelligent	agency.	As	I	explained	in	Signature	in	the	Cell:

We	 also	 know	 from	 broad	 and	 repeated	 experience	 that	 intelligent
agents	can	and	do	produce	information-rich	systems:	we	have	positive
experience-based	 knowledge	 of	 a	 cause	 that	 is	 sufficient	 to	 generate
new	specified	 information,	namely,	 intelligence.	We	are	not	 ignorant
of	 how	 information	 arises.	We	know	 from	experience	 that	 conscious
intelligent	agents	can	create	informational	sequences	and	systems.	To
quote	 [Henry]	 Quastler	 again,	 “The	 creation	 of	 new	 information	 is
habitually	associated	with	conscious	activity.”	Experience	teaches	that
whenever	 large	 amounts	 of	 specified	 complexity	 or	 [functional]
information	 are	 present	 in	 an	 artifact	 or	 entity	whose	 causal	 story	 is
known,	 invariably	 creative	 intelligence—intelligent	 design—played	 a
role	 in	 the	 origin	 of	 that	 entity.	 Thus,	 when	 we	 encounter	 such
information	in	the	large	biological	molecules	needed	for	life,	we	may
infer—based	 on	 our	 knowledge	 of	 established	 cause-and-effect
relationships—that	an	intelligent	cause	operated	in	the	past	to	produce
the	specified	information	necessary	to	the	origin	of	life.5

Thus,	my	argument	does	not	 just	demonstrate	 the	 inability	of	one	 type	of
cause	to	produce	biological	information	and	then	fallaciously	infer,	on	that	basis
alone,	that	another	cause	did	so	(i.e.,	without	demonstrating	the	adequacy	of	the
proposed	alternative	cause).	In	other	words,	my	arguments	do	not	fail	to	provide
a	 premise	 offering	 positive	 evidence	 or	 reasons	 for	 preferring	 an	 alternative
cause	or	proposition	as	critics	claim.	Instead,	my	arguments	specifically	include
and	 justify	 such	a	premise.	Bishop	and	O’Connor	claim	otherwise,	 stating	 that
“Meyer	 offers	 very	 little	 substantive	 support	 for	 mind	 having	 unique	 causal
properties.”6	 In	 fact,	 both	 of	 my	 books	 cite	 numerous	 examples	 from	 (a)
ordinary	experience,	(b)	computer	“simulations”	of	evolutionary	processes,	and
(c)	 origin-of-life	 simulation	 experiments	 showing	 that	 conscious	 and	 rational
agents	have	the	causal	power	to	generate	functional	or	specified	information.	My
argument	 for	 intelligent	 design	 not	 only	 includes	 a	 premise	 affirming	 the
positive	 causal	 powers	 of	 an	 alternative	 cause	 (i.e.,	 intelligent	 agency);	 it	 also
justifies	 that	 premise	with	multiple	 examples	 of	 those	 causal	 powers	 at	 work.
Therefore,	 it	 does	 not	 commit	 the	 informal	 logical	 fallacy	 of	 arguing	 from
ignorance.	Neither	does	 it	beg	 the	question	about	what	we	may	discover	about
causal	 processes	 in	 the	 future;	 instead,	 it	 makes	 no	 claims	 about	 such	 as	 yet
unknown	 processes.	 It	 claims	 only	 that	 intelligent	 design	 provides	 the	 best



explanation	based	upon	what	we	know	now.
It’s	worth	noting	that	none	of	the	reviews	of	Darwin’s	Doubt	or	Signature

in	 the	Cell	 have	 refuted	 (and	 few	have	even	challenged)	 either	of	 the	 two	key
empirical	premises	in	my	arguments	for	intelligent	design	as	a	best	explanation
—as,	 indeed,	 Bishop	 and	 O’Connor	 themselves	 have	 not	 done.	 For	 obvious
reasons,	 critics	 have	 not	 disputed	 my	 claim	 that	 intelligent	 agents	 have
demonstrated	the	power	to	produce	functional	information	and	information-rich
processing	 systems.	 (Bishop	 and	 O’Connor	 merely	 claim—mistakenly—that	 I
did	not	justify	that	assertion.)	Nor,	perhaps	surprisingly,	have	critics	attempted	to
demonstrate	that	standard	evolutionary	mechanisms	can	account	for	the	origin	of
biological	 information	 and	 information	 processing	 systems.	 Indeed,	 biologist
Darrel	 Falk,	 one	 of	 O’Connor	 and	 Bishop’s	 fellow	 theistic	 evolutionists	 (and
with	 Bishop	 a	 BioLogos	 website	 contributor)	 has	 graciously	 conceded	 that
Darwin’s	 Doubt	 correctly	 claims	 that	 the	 neo-Darwinian	 mutation/	 selection
mechanism	 has	 failed	 to	 account	 for	 the	 origin	 of	 major	 macro-evolutionary
events	such	as	the	Cambrian	explosion	of	animal	life.	Falk	further	concedes	that
none	of	the	other	more	recently	proposed	models	of	evolutionary	theory	have	yet
succeeded	in	this	endeavor.7

Secular	 scientific	 critics	 of	 the	 argument	 in	my	book,	 for	 their	 part,	 have
typically	either	 (a)	begged	 the	question	about	 the	origin	of	genetic	 information
by	assuming	the	existence	of	other	unexplained	sources	of	information	in	order
to	 account	 for	 specific	 informational	 increases	 in	 the	 history	 of	 life;8	 or	 (b)
simply	 ignored	 the	 central	 question	 posed	 by	 the	 books	 and	 quibbled	 about
secondary	scientific	issues	or	philosophical	matters.9

Though	they	do	attempt	a	philosophical	refutation	of	the	main	information-
based	 argument	 of	 the	 books	 (as	 we	 have	 seen),	 Bishop	 and	 O’Connor
conspicuously	avoid	offering,	or	even	citing,	an	alternative	scientific	explanation
for	 the	 origin	 of	 biological	 information	 during	 the	 history	 of	 life.	 Instead,	 in
addition	 to	 their	 philosophical	 critique,	 they	 mainly	 attempt	 to	 deny	 my
characterization	of	what	needs	 to	be	explained.	 It	 is	 to	 this	 latter	 line	of	attack
that	I	now	turn.

Denying	the	Signature—Functional	Information	as	the	Explanandum

Philosophers	of	science	analyzing	scientific	arguments	make	a	clear	distinction
between	 what	 needs	 to	 be	 explained	 (the	 relevant	 facts	 in	 question)	 and	 the



competing	 explanations	 of	 those	 facts.	 They	 call	 the	 former	 the	 explanandum
and	 the	 latter	 the	 explanans.	 Bishop	 and	 O’Connor	 do	 not	 offer	 a	 competing
explanation	(another	explanans)	for	the	origin	of	biological	information.	Instead,
they	 dispute	 my	 characterization	 of	 what	 needs	 to	 be	 explained	 (the
explanandum).	They	do	so	in	several	ways.

First,	 they	 question	 my	 characterization	 of	 DNA	 and	 RNA	 as	 molecules
rich	 in	 functional	 digital	 information	 and	 my	 characterization	 of	 the	 gene
expression	 system	 as	 an	 “information	 processing	 system”—in	 so	 doing,
presumably	 raising	 questions	 about	 the	 need	 to	 explain	 the	 origin	 of	 these
features	of	living	systems.	Specifically,	Bishop	and	O’Connor	assert	that	“talk	of
‘genetic	codes’	and	‘information	processing’	with	respect	to	the	origin	of	life…
can	be	 very	 limited	 if	 not	misleading.”	They	 argue	 that	 “abstracted	 notions	 of
programs	and	processing	seem	inadequate	to	capture	the	exquisite	precision	and
reliability	 of	 these	 processes.”	 In	 order	 to	 describe	 the	 process	 of	 protein
synthesis	 more	 accurately,	 they	 argue	 that	 I	 should	 abandon	 an	 “information
processing	metaphor.”

Bishop	 and	 O’Connor	 are	 correct	 that,	 if	 not	 carefully	 defined,	 the	 term
information	can	be	misleading	and	lead	to	equivocation.	But	both	of	my	books
not	 only	 acknowledge	 that	 failing	 to	 distinguish	 different	 types	 of	 information
can	 lead	 to	 confusion;	 they	 take	 great	 pains	 to	 avoid	 such	 confusion.	 In
particular,	 both	 books	 carefully	 define	 the	 type	 of	 information	 that	 I	 argue
reliably	 indicates	 the	 activity	 of	 an	 intelligent	 agent	 (functional	 or	 specified
information,	also	known	as	specified	complexity)	and	distinguish	it	from	a	type
of	information	that	does	not,	namely,	Shannon	information	(or	mere	complexity)
—in	 the	 latter	 case,	 information	 that	 may	 not	 perform	 a	 function.	 I	 also
distinguish	 functional	 information	 generally	 from	 a	 special	 type	 of	 functional
information	 (semantic	 information)	 in	 which	 meaning	 is	 conveyed	 to,	 and
perceived	 by,	 conscious	 agents.	 (See	 Signature	 in	 the	 Cell,	 Chapter	 4	 and
Darwin’s	Doubt	Chapter	8,	for	definitions.)	In	so	doing,	I	made	clear	that	DNA
contains	functional	 information	but	definitely	not	semantic	information.	Bishop
and	 O’Connor	 completely	 ignore	 this	 crucial	 discussion	 in	 their	 review	 and,
consequently,	express	unfounded	worries	about	the	use	of	the	term	information
as	a	“metaphor”	in	biology.	Indeed,	had	I	implied	that	the	information	in	DNA
conveyed	semantic	meaning,	my	description	would	have	been	inaccurate—and,
at	best,	metaphorical.	Nevertheless,	both	books	clearly	state	that	DNA	contains
functional	 or	 specified	 information	 and	 argue	 (based	 upon	 our	 uniform	 and
repeated	experience)	that	such	information,	as	opposed	to	Shannon	information,



reliably	indicates	the	activity	of	a	designing	intelligence.
As	my	 colleague	Casey	Luskin	 establishes	with	 extensive	 citations	 in	 the

previous	 chapter,	 no	 serious	 biologist	 post-Watson	 and	 Crick	 has	 denied	 that
DNA	 and	 RNA	 contain	 functional	 information	 expressed	 in	 a	 digital	 form—
information	 that	 directs	 the	 construction	 of	 functional	 proteins	 (and	 editing	 of
RNA	molecules).	 Thus,	 contra	 Bishop	 and	 O’Connor,	 my	 characterization	 of
DNA	and	RNA	as	molecules	that	store	functional	or	specified	information	is	not
even	remotely	controversial	within	mainstream	biology.

Nor	 is	 my	 judgment	 controversial	 that	 the	 gene	 expression	 system	 (the
system	by	which	proteins	are	synthesized	in	accord	with	the	information	stored
on	 the	 DNA	 molecule)	 constitutes	 an	 information	 processing	 system.	 That	 is
what	 the	 network	 of	 proteins	 and	 RNA	 molecules	 involved	 in	 the	 gene-
expression	 system	 do:	 They	 process	 (that	 is	 copy,	 translate,	 and	 express)	 the
information	 stored	 within	 the	 DNA	 molecule.	 The	 information	 processing
systems	 present	 in	 the	 cell	 may	 well	 be	 much	 more	 precise	 than	 those	 that
human	computer	engineers	have	designed,	but	that	does	not	mean	that	describing
the	gene	 expression	 system	as	 an	 information	processing	 system	 is	 inaccurate.
Describing	 the	gene	 expression	 system	as	 an	 information	processing	 system	 is
not	 to	 employ	 a	 metaphor.	 It	 is	 to	 describe	 what	 the	 system	 does—again,	 to
process	(or	express)	genetic	information.

Bishop	 and	 O’Connor’s	 second	 objection	 to	my	 characterization	 of	 what
needs	 to	 be	 explained	 is	 that	 I	 have	 “presuppos[ed]	 an	 engineering	 picture	 of
design.”	 Instead,	 they	 think	 I	 should	 have	 described	 protein	 synthesis	 as	 a
“teleological	process.”	As	they	put	it:

Given	the	length	of	time	over	which	developmental	processes	stretch,
or	 the	 length	of	 time	over	which	self-replicating	molecule	must	have
formed	in	a	pre-biotic	environment,	the	abstracted	notion	of	programs
and	processing	seem	inadequate	to	capture	the	exquisite	precision	and
reliability	of	these	processes.10

They	 also	 argue	 that	 describing	 the	 process	 of	 protein	 synthesis	 as	 an
information	processing	 system	 implies	 “rigidly	deterministic”	processes,	 rather
than	 a	 teleological	 process,	 at	 work	 inside	 the	 cell.	 And	 they	 regard	 a
teleological	 description	 of	 this	 process	 as	 “more	 effective	 and	 reliable	 as	 a
picture	of	how	the	nucleus’	processes	work	so	well	over	such	extended	periods
of	time	in	the	face	of	myriad	contingencies.”	They	further	insist	that	“the	more



basic	 self-replicating	 molecular	 processes	 sought	 by	 origin	 of	 life	 researchers
would	also	be	goal-oriented,”	which	they	think	is	“why	so	many	biologist	have
continued	using	teleological	vocabulary	and	explanation	in	genetics.”

Here	 Bishop	 and	 O’Connor	 misrepresent	 my	 characterization	 of	 the
information	 processing	 systems	 at	work	 in	 cells	 and	 create	 a	 false	 dichotomy,
among	 other	 confusions.	 In	 fact,	 I	 do	 characterize	 the	 information	 processing
system	of	the	cell	 in	teleological	language,	and	I	also	reflect	on	the	paradox	of
Darwinian	 biologists	 using	 “incorrigibly	 teleological	 language”11	 to	 describe
processes	they	believe	arose	through	an	undirected	and	purposeless	process.	As	I
wrote	in	Signature	in	the	Cell:

Molecular	 biologists	 have	 introduced	 a	 new	 “high-tech”	 teleology,
taking	 expressions,	 often	 self-consciously,	 from	 communication
theory,	 electrical	 engineering,	 and	 computer	 science.	The	 vocabulary
of	 modern	 molecular	 and	 cell	 biology	 includes	 apparently	 accurate
descriptive	terms	that	nevertheless	seem	laden	with	a	“meta-physics	of
intention”:	 “genetic	 code,”	 “genetic	 information,”	 “transcription,”
“translation,”	 “editing	 enzymes,”	 “signal-transduction	 circuitry,”
“feedback	 loop,”	 and	 “information-processing	 system.”	 As	 Richard
Dawkins	 notes,	 “Apart	 from	 differences	 in	 jargon,	 the	 pages	 of	 a
molecular-biology	 journal	 might	 be	 interchanged	 with	 those	 of	 a
computer-engineering	 journal.”	 …[Thus]	 the	 historian	 of	 biology
Timothy	Lenoir	observes,	“Teleological	 thinking	has	been	steadfastly
resisted	by	modern	biology.	And	yet	in	nearly	every	area	of	research,
biologists	 are	 hard	 pressed	 to	 find	 language	 that	 does	 not	 impute
purposiveness	to	living	forms.”12

As	 the	 above	 quotation	 implies,	 an	 engineering	 picture	 of	 life	 is	 a
teleological	 picture	 because	 engineers	who	 design	 complex	 systems,	 including
complex	 information	 processing	 systems,	 do	 so	 purposively.	 By	 pitting
engineering	 design	 and	 teleology	 against	 each	 other,	 Bishop	 and	 O’Connor
create	 a	 false	 dichotomy.	 They	 do	 they	 same	 by	 treating	 determinism	 and
teleology	 as	 opposites.	 When	 an	 engineer	 imposes	 constraints	 on	 a	 physical
system	to	achieve	a	particular	functional	outcome,	he	has	an	end	in	mind—thus,
he	is	creating	a	 teleological	process.	But	 the	end	he	hopes	to	achieve	will	only
occur	if	he	can	count	on	the	reliability	of	the	laws	of	nature—i.e.,	deterministic
processes.	All	 designed	 objects	 take	 advantage	 of	 determinist	 laws	 in	 order	 to
achieve	 specific	 outcomes	 starting	 from	 specific	 sets	 of	 constrained	 (by	 the



engineer)	 initial	 conditions.	 Teleology	 and	 determinism	 are	 not	 necessarily
opposites	 because	 purposive	 agents	 can	 harness	 deterministic	 processes	 to
achieve	 their	 desired	 ends.	 On	 this	 point,	 Bishop	 and	 O’Connor	 seem	 simply
confused.

Thirdly,	Bishop	and	O’Connor	object	to	my	description	of	living	organisms
as	 systems	 in	 which	 functional	 information	 is	 present.	 They	 contend	 that	 my
characterization	 betrays	 an	 “objectionable”	 subjective	 element.	 In	 order	 to
illuminate	 this	 problem	 as	 they	 see	 it,	 Bishop	 and	 O’Connor	 first	 attempt	 to
distinguish	between	the	objective	and	subjective	aspects	of	my	argument.	They
acknowledge	first	that	some	objective	facts	are	clear:

Biologists	 agree:	 The	 structure	 of	 DNA,	 however	 contingent,	 serves
well	 to	produce	 a	 functional	 outcome.	There	 is	 nothing	 subjective	 in
this.	In	spite	of	the	complexity	inherent	in	the	coding	regions	of	DNA,
the	 specific	 arrangement	 “hits	 a	 functional	 target.”	 That	 is,	 from
among	 the	 vast	 array	 of	 possibilities,	 a	 DNA	 sequence	 that	 renders
possible	or	enhances	 the	 life	of	an	organism	betokens	 the	 intentional
activity	of	intelligent	agency.13

Somewhat	 surprisingly,	Bishop	and	O’Connor	 sound	 in	 this	passage	as	 if	 they
accept	 the	heart	of	my	argument.	They	concede	 that	complex	sequences	 in	 the
coding	regions	of	DNA	hit	a	“functional	target”—that	is,	 those	sequences	code
for	 functional	 proteins	 (among	 a	 vast	 array	 of	 possible	 non-functional	 peptide
sequences)	and,	thus,	aid	in	the	survival	of	living	organisms.	They	even	sound	as
if	 they	 are	 conceding	 that	 the	 presence	 of	 complex	 sequences	 containing
functional	information	would	reliably	indicate	intelligent	design.

So	what	 is	 the	problem?	They	claim	 there	 is	no	objective,	 scientific	basis
for	 privileging,	 or	 focusing	 on,	 “life”	 in	 my	 analysis	 and	 that	 absent	 the
assumption	 that	 life	 represents	 “a	 distinguished	 outcome,”	 I	 have	 no	 objective
criteria	 for	 deciding	 whether	 DNA	 or	 other	 bio-macromolecules	 represent
functional	 outcomes,	 and	 thus,	 presumably	 that	 they	 contain	 functional
information.	As	they	put	it,	“inherent	in	the	notion	of	a	functional	outcome	is	the
presumption	that	 life	constitutes	a	distinguished	outcome.”	To	them,	interest	 in
life	 as	 a	 significant	 outcome	 reflects	 an	 objectionable	 and	 subjective	 value
judgment.	 “Since	 life	 has	 value—to	 us—we	 naturally	 insist	 that	 any	 means
conducive	to	life	has	distinctive	value.	But	that’s	an	interpretation	we	supply.”14
By	 contrast,	 they	 argue,	 “An	 objective	 observer	will	 realize	 that,	 if	 life	 is	 the
goal,	 then	that	arrangement	[of	bases	 in	a	coding	sequence	of	DNA],	however,



improbable,	 functions	 magnificently.	 If	 some	 other	 outcome	 were	 the	 goal,
however—say	 the	more	modest	 goal	 of	 replication—then	 that	 outcome	would
have	no	particular	value.”

Bishop	and	O’Connor	 repeatedly	claim	that	my	argument	depends	upon	a
subjective	 value	 judgment	 about	 the	 importance	 of	 life.	 But	 their	 claim	 is	 not
quite	 accurate.	 My	 argument	 does	 not	 depend	 upon	 a	 judgment,	 whether
subjective	or	objective,	about	the	value	of	life.	Instead,	it	simply	treats	life	as	a
phenomenon	 in	need	of	explanation.	 It	presupposes,	as	all	biologists	do,	based
upon	 a	whole	 host	 of	 observations	 and	 comparisons,	 that	 life	 and	 non-life	 are
different	 modes	 of	 existence	 and	 that	 the	 nature	 and	 origin	 of	 living	 things,
therefore,	requires	explication	and	explanation.

Bishop	and	O’Connor	are	right,	of	course,	if	what	they	really	mean	is	that
all	such	observationally	based	judgments	in	science	are	made	by	human	subjects
—by	 the	 scientists	 whose	 subjective	 interests	 guide	 scientific	 investigations.
Scientists	are,	after	all,	human	beings	who	make	judgments	about	which	of	the
things	 they	 observe	 in	 the	 natural	 world	 seem	 important	 or	 unexpected	 or
unusual	 or	 interesting	 and,	 consequently,	 are	 worth	 studying.	 In	 that	 sense,
judgments	about	which	observations	and	phenomena	warrant	special	interest,	or
require	 explanation,	 are	 indeed	 subjective.	 But	 all	 scientific	 endeavors	 are
motivated	 by	 subjective	 human	 interest	 and	 are	 guided	 by	 the	 perceptions
humans	 have,	 and	 the	 judgments	 and	 observations	 they	 make,	 about	 natural
phenomena.	All	scientific	investigations	depend	upon	what	human	investigators
think	interesting,	and	thus,	upon	that	kind	of	subjectivity.	But	this	is	inescapable
in	the	practice	of	science	for	the	simple	reason	that	it	is	humans	interested	in	the
natural	 world	 who	 do	 science	 (and,	 indeed,	 humans	 showing	 interest	 in	 the
living	world	who	do	biological	science).	As	philosopher	of	science	Del	Ratzsch
has	quipped,	“science	has	a	serious,	 incurable	case	of	 the	humans.”15	And	one
thing	human	scientific	investigators	do	is	try	to	explain	phenomena	that,	for	one
reason	 or	 another,	 seem	 unusual,	 special,	 curious,	 or	 unexpected	 to	 them.	 For
almost	all	biologists	life	is	one	such	phenomenon,	“a	distinguished	outcome”	as
Bishop	and	O’Connor	put	it.

It	is	also	true,	of	course,	that	biologists	determine	whether	a	DNA	sequence
performs	a	function	by	assessing	whether	that	string	will	code	for	a	protein	(or
an	RNA)	 that	will	 in	 turn	 help	 an	organism	 stay	alive.	 So	 the	 criterion	 “helps
sustain	 life”	 does	 ultimately	 underlie	 judgments	 about	 the	 functionality	 of
information-rich	sequences	in	DNA,	RNA,	and	proteins.



But,	 so	 what?	 To	 deny	 the	 relevance	 of	 this	 criterion	 is	 to	 treat	 life	 as
something	 insignificant	 and	 not	 in	 need	 of	 explanation;	 and	 no	 scientist,
especially	one	interested	in	the	origin	of	life,	does	that.	In	any	case,	neither	my
argument,	 nor	 the	 validity	 of	 science	 itself,	 depends	 upon	 insisting	 that	 our
collective	human	interest	in	life	is	entirely	objective	 if	by	“objective”	we	mean
somehow	 independent	 of	 our	 own	 interest,	 judgment,	 observations,	 or
perceptions.	The	choice	about	whether	or	not	to	regard	life	as	significant	and	in
need	of	explanation	may	well	reflect	a	subjective	(i.e.,	human)	interest	in	living
things,	 and	 a	 similar	 recognition	 or	 perception	 that	 living	 things	 are	 different
than	 inanimate	rocks	or	chemical	compounds.	But	 that	perception	only	renders
the	concept	of	functional	information	meaningless	if	the	distinction	between	life
and	non-life	is	also	meaningless	and,	again,	no	scientist	 interested	in	the	origin
of	life	(on	any	side	of	the	debate	about	it)	holds	that	view.	Bishop	and	O’Connor
may	as	well	object	to	the	whole	field	of	origin-of-life	research,	or	the	entirety	of
the	discipline	of	evolutionary	biology,	or	all	of	biology	itself,	as	well	as	 to	my
arguments	for	intelligent	design,	since	all	practitioners	of	those	fields	make	the
same	objectionable	assumptions	about	life	as	“a	distinguished	outcome.”

Regardless,	 determining	 whether	 cells	 contain	 functional	 or	 specified
information	does	not	require	anyone	to	make	a	judgment	about	the	value	of	life,
but	 instead	 only	 a	 factual	 judgment	 about	 whether	 sequences	 of	 chemicals
(functioning	as	digital	characters)	build	protein	or	RNA	molecules	that	aid	in	the
survival	 of	 living	 cells.	 Indeed,	 once	 one	 has	 decided	 to	 regard	 life	 as	 a
phenomenon	of	interest	(as	all	evolutionary	biologists	do),	it	 is	objectively	true
that	only	certain	arrangements	of	nucleotide	bases,	and	not	others,	will	produce
proteins	that	perform	tasks	that	allow	cells	to	stay	alive—a	fact	that	Bishop	and
O’Connor	themselves	concede.

Instead	 of	 rendering	 the	 concept	 of	 functional	 information	 meaningless,
Bishop	 and	 O’Connor’s	 observation	 (in	 essence)	 that	 humans	 make	 scientific
judgments	 about	 what	 needs	 explanation	 only	 makes	 clear	 that	 the	 notion	 of
functional	information	depends	upon	a	wider	context	of	inquiry	and	interest	that
human	 scientists	 necessarily	 help	 to	 define.	 Bishop	 and	O’Connor	 themselves
recognize	 this	but	 regard	 it	 as	problematic	 for	my	argument,	 asserting	 that	 the
assumption	that	life	requires	special	explanation	begs	the	question	in	favor	of	the
design	hypothesis	from	the	start.	As	they	put	it:	“[C]an	one	assign	a	function,	an
intended	role,	to	a	natural	phenomenon	without	first	supposing	that	the	broader
context	 has	 a	 specific	 function?	 To	 speak	 of	 the	 function	 of	 particular
phenomena	is	already	to	have	provided	an	answer	to	this	global	question	in	favor



of	design.”
But	is	this	really	true?	Does	describing	a	biological	system—a	polymerase

or	DNA	molecule,	a	beak	or	a	wing,	a	fin	or	a	gill—by	reference	to	its	function
bias	 the	 discussion	 of	 biological	 origins	 in	 favor	 of	 intelligent	 design?	 Does
presupposing	a	distinction	between	a	functioning	organism,	on	the	one	hand,	and
its	non-functioning	remains	or	an	inanimate	object,	on	the	other,	do	the	same?	I
doubt	many	evolutionary	biologists,	all	of	whom	accept	these	same	distinctions
and	functional	descriptions	that	I	do,	would	accept	that	judgment.

To	describe	the	functional	information	in	a	living	system,	and	to	treat	it	as
something	in	need	of	explanation,	is	not	to	say	anything	about	how	that	system
originated	one	way	or	another.	There	is	no	a	priori	or	logically	necessary	reason
that	an	explanation	either	involving,	or	precluding,	agency	must	be	true	simply
because	the	description	of	the	thing	to	be	explained	includes	functional	language
(or	simply	because	it	presupposes	that	life	is	a	“distinguished	outcome”).	Since
1859,	Darwinism	and	neo-Darwinism	have	attempted	precisely	to	show	that	the
appearance	of	design	(apparent	teleology)	could	be	explained	as	the	result	of	an
undirected	 process	 that	merely	mimics	 the	 powers	 of	 a	 designing	 intelligence.
Thus,	it	does	not	follow	that	even	if	some	of	the	functional	features	of	a	living
organisms	appear	designed	that	they	necessarily	are	designed—as	our	Darwinian
colleagues	 have	 long	 insisted.	 Instead,	 it	 is	 at	 least	 logically	 possible	 that	 a
materialistic	 evolutionary	 explanation,	 or	 some	 purely	 natural	 process,	 can
account	for	the	functional	features	of	living	organisms,	including	their	functional
digital	information,	without	recourse	to	a	designing	intelligence.	If	not,	what	has
evolutionary	 theory	 been	 about	 since	 1859?	 Most	 evolutionary	 theorists	 are
committed	 to	 the	 idea	 that	 some	 materialistic	 process	 with	 sufficient	 creative
power	to	generate	the	complex	functional	features	of	livings	systems	does	exist
or	will	eventually	be	found.

Clearly,	 describing	 the	 cell	 as	 system	 rich	 in	 functional	 information,	 or
assuming	that	life	as	a	phenomenon	warrants	explanation	and	scientific	interest,
does	 not	 logically	 entail	 the	 conclusion	 of	 design.	 Instead,	 the	 conclusion	 of
design	arises	from	a	through	search	for,	and	evaluation	of,	the	causal	powers	of
competing	 possible	 causes	 and	 processes	 and	 the	a	 posteriori	 discovery	 based
upon	such	an	examination	(which	my	books	undertake)	that	only	one	such	cause,
namely,	intelligent	agency,	has	the	demonstrated	power	to	produce	the	key	effect
in	question:	functional	digital	information.

Since	 every	 evolutionary	 biologist	 believes	 that	 life	 represents	 a



“distinguished	outcome”	in	need	of	explanation,	and	that	living	organisms	have
functional	features	produced	in	part	as	the	result	of	genetic	information,	it	hardly
seems	question	begging	to	make	the	same	assumption	in	the	process	of	arguing
for	 a	 particular	 theory	 (intelligent	 design)	 as	 the	 best	 explanation	 of	 those
features.	All	theoretical	contenders	must	do	the	same.	Moreover,	since	all	known
forms	of	life	require	genetic	(and	epigenetic)	information	as	a	condition	of	their
existence,	 origin,	 and	 maintenance,	 leading	 evolutionary	 theorists	 have
increasingly	 defined	 the	 problem	 facing	 evolutionary	 theory,	 just	 as	 I	 do,	 in
functional	 and	 informational	 terms.	 As	 Bernd-Olaf	Küppers,	 the	 distinguished
origin-of-life	theorist,	has	explained,	“the	problem	of	the	origin	of	life	is	clearly
basically	 equivalent	 to	 the	 problem	 of	 explaining	 the	 origin	 of	 biological
information.”16

Methodological	Naturalism	and	Materialism-of-the-Gaps	Despite	their	multi-
pronged	critique,	O’Connor	and	Bishop	offer	no	evolutionary	mechanism	as	an
explanation	for	the	origin	of	the	information	necessary	to	produce	novel	forms	of
animal	life.	Neither	do	they	think	it	necessary	to	defend	the	creative	power	of	the
natural	 selection/	 random	 mutation	 mechanism,	 even	 though	 many	 leading
evolutionary	 theorists	 now	 question	 its	 ability	 to	 generate	 fundamental
innovation	in	biological	form	and/or	information.	To	Bishop	and	O’Connor,	it	is
enough	 to	 affirm	 that	 God	 uses	 (or	 could	 use)	 the	 natural	 selection/	mutation
process,	though,	they	hasten	to	add,	He	necessarily	does	so	without	leaving	any
trace	 of	 His	 handiwork	 behind.	 “On	 the	 evolutionary	 creationist	 account,	 the
work	is	signed	using	invisible	ink,”	they	aver.

In	 truth,	 the	“evolutionary	creationist”	account	 that	Bishop	and	O’Connor
articulate	 in	 their	 review,	 and	 that	 they	 critique	 me	 for	 not	 taking	 seriously
enough,	has	no	empirical	content	beyond	neo-Darwinism—although,	of	course,
it	 can	 be	 accommodated	 to	 other	 versions	 of	 evolutionary	 theory	 as	well.	 For
example,	 in	 his	BioLogos	 Forum	 review	 of	Darwin’s	 Doubt,	 Bishop	 (writing
solo)	 acknowledges	 the	 incompleteness	 of	 the	 neo-Darwinian	mechanism,	 but
affirms,	 without	 much	 elaboration	 or	 explanation,	 that	 other	 unspecified
evolutionary	 mechanisms	 have	 compensated	 (or,	 at	 least,	 will	 eventually
compensate)	for	any	deficiencies	as	part	of	an	“extended	synthesis.”17

The	biological	details	here	seem	unimportant	to	Bishop.	What	is	important
to	 proponents	 of	 evolutionary	 creation	 (EC)	 or	 theistic	 evolution	 (TE)	 such	 as
Bishop	 and	O’Connor	 is	 affirming	 that	God	works	 through,	 and	only	 through,



secondary	causes.	Whether	there	is	presently	any	such	evolutionary	process	that
has	 demonstrated	 the	 capacity	 to	 generate	 functional	 digital	 information	 or
biological	novelty	generally	matters	 less	 than	affirming	that	some	such	process
will	eventually	account	for	 the	exquisite	complexity	of	 living	things.	However,
in	 expressing	 this	 confidence	 in	 the	 inevitable	 success	 of	 some	 naturalistic
explanation,	 proponents	 of	 EC	 (or	 TE)	 commit	 what	 one	 might	 justly
characterize	a	kind	of	“materialism	of	the	gaps”	fallacy.	Indeed,	the	great	virtue
of	 Bishop	 and	 O’Connor’s	 Books	 &	 Culture	 review	 is	 precisely	 the	 way	 in
which	 it	 reveals	 their	a	priori	 commitment	 to	 finding	 naturalistic	 explanations
for	all	events	and	features	of	 the	natural	world	regardless	of	what	 the	evidence
itself	might	indicate.

The	 discovery	 of	 digital	 code,	 hierarchically	 organized	 information
processing	 systems,	 and	 functionally	 integrated	 complex	 circuits	 and	 nano-
machinery	 would	 in	 any	 other	 realm	 of	 experience	 immediately	 and	 properly
trigger	an	awareness	of	the	prior	activity	of	a	designing	intelligence—precisely
because	of	what	we	know	from	experience	about	what	it	takes	(i.e.,	what	kind	of
cause	 is	 necessary)	 to	 produce	 such	 systems.	But	Bishop	 and	O’Connor	 seem
entirely	 unmoved	 by	 discoveries	 showing	 the	 existence	 of	 such	 informational
and	 integrated	 complexity	 in	 living	 organisms,	 not	 because	 the	 existence	 of
functional	digital	code	or	the	nanotechnology	in	life	is	in	any	way	in	doubt,	but
because	they	have	committed	themselves	to	viewing	the	world	as	 if	 it	were	the
product	of	materialistic	or	naturalistic	processes	regardless	of	the	evidence.	(Of
course,	 they	 conceptualize	 those	 processes	 as	 modes	 of	 divine	 action,	 that	 is,
“secondary	 causes”	 in	 theological	 parlance,	 even	 when	 those	 same	 processes
clearly	lack	the	creative	capacity	necessary	to	explain	the	origin	of	the	features
of	 life	 that	 are	 attributed	 to	 them.)	 Both	 Bishop	 and	 O’Connor	 are	 Christian
defenders	 of	 the	 principle	 of	 “methodological	 naturalism”—a	 principle	 that
specifies	that	scientists	must	explain	all	events	by	reference	to	materialistic	(non-
intelligent)	causes	whatever	the	evidence.18	For	this	reason,	their	affirmation	that
God	designed	the	universe,	but	signed	His	work	in	undetectable	“invisible	ink,”
should	be	taken	with	a	grain	of	salt.	True,	the	“signature”	of	design	in	nature	can
only	 be	 seen	 by	 those	 with	 eyes	 to	 see.	 But	 an	 a	 priori	 commitment	 to
methodological	 naturalism	 ensures	 that	 we	 will	 never	 perceive	 (or	 at	 least
acknowledge)	design	in	nature	whatever	the	evidence,	and	it	codifies	our	innate
tendency	to	avert	our	eyes	from	what	is	“clearly	seen”—and	from	what	modern
biology	has	made	increasingly	clear—in	“the	things	that	are	made.”19
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43.

Of	Minds	and	Causes:
A	Further	Response	to
Bishop	and	O’Connor

Stephen	C.	Meyer

In	their	BOOKS	&	CULTURE	review	of	DARWIN’S	DOUBT	and	Signature	in	the	Cell,
Robert	 Bishop	 and	 Robert	 O’Connor	 not	 only	 claim	 that	 I	 provide	 no
justification	 for	 the	 idea	 that	minds	have	causal	powers	 that	unconscious,	non-
rational,	 material	 processes	 don’t;	 they	 also	 claim	 that	 my	 “analysis	 assumes
that…	mind	 is	 fundamentally	 immaterial”	 and	 yet	 they	 note	 that	 I	 offer	 “very
little	substantive	support	for	mind	having	unique	causal	properties	inasmuch	as
it	immaterial.”1	In	other	words,	Bishop	and	O’Connor	seem	to	claim	that	I	don’t
justify	 the	 idea	 (1)	 that	 minds	 are	 immaterial	 entities	 distinct	 from	 physical
brains;	and	(2)	 that	such	 immaterial	minds	possess	causal	powers	 that	material
processes	do	not.

In	this	latter	respect	they	are	right.	I	do	not	provide	a	justification	for	what
philosophers	 of	 mind	 call	 “substance	 dualism”—the	 theory	 of	 mind-brain
interaction	 that	 affirms	 the	 mind	 is	 an	 immaterial	 entity	 distinct	 from	 the
physical	brain.	Instead,	I	make	clear	that	my	case	for	intelligent	design	does	not
depend	upon	holding	a	particular	view	of	the	mind-body	question	or	holding	that
the	mind	is	an	immaterial	entity.	As	I	explained	in	Darwin’s	Doubt:

Proponents	 of	 intelligent	 design	 may	 conceive	 of	 intelligence	 as
[ultimately]	a…	materialistic	phenomenon,	something	reducible	to	the
neurochemistry	of	a	brain,	but	they	may	also	conceive	of	it	as	part	of	a
mental	 reality	 that	 is	 irreducible	 to	 brain	 chemistry	 or	 any	 other
physical	process.	They	may	also	understand	and	define	intelligence	[or
mind]	 by	 reference	 to	 their	 own	 introspective	 experience	 of	 rational
consciousness	 and	 take	 no	 particular	 position	 on	 the	 mind-brain
question.2



It	 is	 true,	 as	 Bishop	 and	 O’Connor	 note,	 that	 I	 do	 in	 various	 contexts
contrast	 the	 causal	 powers	 of	minds	 or	 agents,	 on	 the	 one	 hand,	with	 “strictly
material	processes”	on	the	other.	And	by	pointing	this	out,	Bishop	and	O’Connor
seem	to	be	posing	a	philosophical	dilemma	for	me.	They	seem	to	be	suggesting,
on	 the	 one	 hand,	 that	 because	 I	 have	 contrasted	 mind	 with	 strictly	 material
processes,	 my	 argument	 presupposes	 that	 mind	 cannot	 ultimately	 have	 a
materialistic	basis.	Thus,	they	assert	that,	“If	material	processes	lack	such	causal
powers	[as	Meyer	argues],	then	intelligent	agency	cannot	be	material.”	It	seems
to	 follow	 for	 them	 that	 I	 cannot	 allow	 the	 possibility	 of	 a	 materialist	 (or
physicalist)	account	of	mind	without	effacing	the	distinction	between	mind	and
matter	 (or	materialistic	 processes)	 that	would	make	 an	 inference	 to	 intelligent
design	significant.	On	the	other	hand,	if	I	presuppose	an	immaterial	conception
of	mind,	they	fault	me	for	failing	to	provide	a	justification	for	such	a	conception
(including	 the	 idea	 that	mind	 conceived	 as	 an	 immaterial	 substance	 possesses
unique	causal	powers).

They	 also	 argue	 that	 any	 potential	 justification	 for	 dualism	 would
necessarily	have	to	be	philosophical,	rather	than	scientific,	in	character—thus,	in
their	 view,	 rendering	 the	 theory	of	more	philosophical	 than	 scientific.	As	 they
explain,	“any	way	you	look	at	 it,	what	support	might	be	available	[for	 the	idea
that	 for	mind	 is	 immaterial]	must	 certainly	be	 regarded	as	philosophical	 rather
than	scientific.	At	least	on	this	side	of	the	ledger,	ID	looks	more	like	philosophy
than	science.”

There	is	a	straightforward	way	to	split	the	horns	of	the	dilemma	that	Bishop
and	O’Conner	pose.	Rather	than	defending	substance	dualism,	on	the	one	hand,
or	treating	mental	and	material	phenomena	as	indistinguishable,	on	the	other,	the
case	 for	 intelligent	 design	 can	 be	 made	 utilizing	 a	 more	 philosophically
minimalist	or	pre-theoretical	conception	of	mind.	And	both	my	books	make	use
of	such	a	conception.	Indeed,	by	making	a	distinction	between	minds	and	strictly
material	 processes,	 I	 am	 not	 committing	 to	 full-blown	 substance	 dualism	as	 a
condition	 of	 being	 able	 to	 make	 design	 inferences	 (as	 my	 disclaimer	 above
indicates).	Instead,	I	assume	a	more	philosophically	minimalist	(or	pre-theoretic)
conception	 of	 mind	 or	 intelligence	 that	 acknowledges	 a	 distinction	 between
physical	 states	 and	 mental	 states	 (such	 as	 desires,	 thoughts,	 beliefs,	 and
emotions),	 but	 one	 that	 does	 not	 insist	 that	 the	 distinction	 between	 these	 two
types	of	phenomena	necessarily	derives	from	two	different	types	of	substances,
one	 material	 and	 the	 other	 immaterial.	 Thus,	 my	 books	 implicitly	 distinguish
minds	from	“strictly	material	processes”	by	reference	to	precisely	those	mental



attributes	 such	 as	 “consciousness,	 will,	 deliberation,	 foresight	 and	 rationality”
that	we	know	minds	possess	as	the	result	of	introspection.	As	such,	my	argument
depends	 only	 upon	 a	 distinction	 that	 nearly	 all	 people	 recognize	 as	 a	 result	 of
their	own	direct	awareness	of	mental	phenomena	and	conscious	experience.

Bishop	 and	 O’Connor	 acknowledge	 that	 I	 equate	 intelligent	 agency	 with
“self-conscious	mind	in	possession	of	thoughts,	will	and	intentions.”	Hence,	they
seem	 to	 recognize	 that	 I	define	mind	by	 reference	 to	 specific	 and	distinctively
mental	 properties	 of	which	we	are	 all	 aware.	Nevertheless,	 they	 seem	 to	 think
that	 I	 need	 to	 go	 further	 and	 demonstrate	 that	 these	 properties	 derive	 from	 an
immaterial	 substance	 in	 order	 for	 us	 to	 be	 able	 to	 detect	 intelligent	 or	mental
activity.	Though	 I	personally	 think	 that	 substance	dualism	has	a	 lot	of	merit,	 I
don’t	think	that	follows.

Indeed,	 many	 investigators	 make	 design	 inferences	 without	 having	 an
account	 of	 the	 origin	 of	 the	 mind	 or	 the	 mind/brain	 interaction.	 Forensic
scientists	and	archeologists,	for	example,	neither	presuppose	substance	dualism,
nor	 reject	 physicalism—nor	 do	 they	 necessarily	 have	 any	 opinion	 on	 these
matters—in	order	to	infer	that	some	objects,	structures,	or	events	are	the	product
of	 a	 mind.	 Put	 differently,	 when	 forensic	 scientists	 or	 others	 make	 a	 design
inference	 based	 on	 their	 (presumably)	 pre-theoretic	 distinction	 between	 the
causal	powers	of	agents	and	material	processes,	they	do	not	also	thereby	commit
themselves	to	any	other	particular	view	of	mind-body	interaction.	When	a	mom
finds	 a	 huge	mess	 in	 the	 kitchen	 and	 infers	 that	 her	 kid	 did	 it	 (as	 opposed	 to
some	“natural”	cause	such	as,	perhaps,	a	tornado!),	she	can	clearly	do	so	without
also	justifying	some	substantive	position	in	the	philosophy	of	mind.

Similarly,	a	materialistically-minded	scientist	might	infer—based	upon	the
information-bearing	 properties	 of	 DNA	 and	 knowledge	 of	 the	 unique	 causal
powers	 of	 intelligent	 agents—that	 a	 designing	 agent	 or	 mind	 of	 some	 kind
played	a	role	in	the	history	of	life.	Yet	that	same	materialist	could	conclude	(as
Richard	 Dawkins	 has	 allowed	 as	 a	 possibility)	 that	 the	 designing	 agent	 in
question	 evolved,	 and	 evolved	 its	 powers	 of	 agency,	 by	 some	 strictly
materialistic	evolutionary	process.	 I	 find	 this	possibility	extremely	 implausible,
not	only	because	 I	doubt	 that	consciousness,	 rationality,	 imagination	or	mental
qualia	have	been	(or	can	be)	explained	by	reference	to	brain	chemistry,	but	also
because	 this	 view	 begs	 crucial	 origins	 questions.	 If	 evolutionary	 theory	 has
failed	 (as	 my	 books	 show)	 to	 explain	 the	 origin	 of	 the	 genetic	 information
necessary	to	produce	living	systems	on	this	planet	in	the	first	place,	positing	that
life—and/or	 complex	 conscious	 life—first	 evolved	 somewhere	 else	 in	 the



cosmos	 hardly	 solves	 that	 problem.	 Nor	 would	 the	 postulation	 of	 a	 wholly
materialistic	designing	agent	residing	within	the	cosmos	explain	the	origin	of	the
fine-tuning	 of	 the	 universe	 itself.	 Clearly,	 no	 such	 immanent	 agent	within	 the
cosmos	 can	 account	 for	 the	 design	 parameters	 built	 into	 the	 very	 fabric	 of
physical	laws	and	the	universe	itself.

Nevertheless,	 I	do	not	need	 to	 foreclose	or	 reject	 the	possibility	of	such	a
designing	agent	a	priori	in	order	to	show	that	meaningful	design	inferences	can
be	made	or	that	the	past	activity	of	a	designing	agent	of	some	kind	provides	the
best	 explanation	 for	 the	 origin	 of	 functional	 biological	 information.	We	 don’t
need	 to	 know	 how	 minds	 came	 to	 be,	 or	 all	 the	 necessary	 and	 sufficient
conditions	of	mental	phenomena,	 to	 infer	 the	presence	or	past	activity	of	mind
from	 evidence	 that	 we	 know	 only	 minds	 produce.	 Moreover,	 a	 meaningful
distinction	 between	 mind	 and	 matter	 (or	 “strictly	 material	 processes”)	 can	 be
justified	by	reference	to	what	we	know	from	observation	and	introspection	about
the	 differences	 between	minds	 and	material	 processes	without	 such	 a	 defense.
Indeed,	 we	 have	 ample	 reason	 for	 thinking—and	 plenty	 of	 observational
evidence	supporting	the	idea—that	minds	have	attributes	that	rocks,	water	falls,
chemical	 reactions,	 electromagnetic	 forces,	 genetic	 mutations,	 and	 tectonic
plates	do	not.

We	 can,	 of	 course,	 theorize	 (as	 materialists	 do)	 that	 ultimately	 some
material	 process—perhaps	 involving	 neurochemistry—can	 explain	 how	 our
conscious	experience	arises	 from	 the	material	 substrate	of	 the	brain.	Similarly,
materialists	 can	 theorize	 that	 somehow	 some	 evolutionary	mechanism	 initially
produced	 the	 attributes	 we	 associate	 with	 minds	 such	 as	 consciousness,	 will,
reason,	 imagination,	 foresight,	 and	 the	 like.	 But	 positing	 such	 materialistic
explanations	 to	 explain	 the	 nature	 and	 origin	 of	 conscious	 experience	 and	 the
other	 known	capacities	 of	minds	does	 not	 efface	 the	 distinction	between	mind
(or	 mental	 phenomena)	 and	 matter	 (or	 material	 processes)	 that	 we	 know	 and
observe	 on	 the	 basis	 of	 our	 ordinary	 experience.	 Indeed,	 it	 is	 precisely	 those
distinctive	 attributes	 of	 minds,	 known	 from	 uniform	 experience	 and
introspection,	 that	 physicalists	 (or	 epi-phenomenalists)	 seek	 to	 explain.	To	 get
any	 theory	 of	mind	 off	 the	 ground,	 including	 physicalist	 theories,	 the	 theorist
assumes	the	same	prima	facie	distinction	between	mental	attributes	and	material
attributes	that	I	presuppose	in	my	books.

For	this	reason,	I	do	presuppose	a	distinction	between	material	and	mental
phenomena	without	defending,	and	without	needing	to	defend,	the	idea	that	the
mind	is	necessarily	an	immaterial	substance.	And	if	I	don’t	need	to	 justify	 that



the	mind	is	necessarily	an	immaterial	substance,	then	it	follows	that	I	also	don’t
need	 to	 justify	 the	 claim	 that	 the	mind	as	an	 immaterial	 substance	 has	unique
causal	powers	that	material	processes	lack.	Strictly	speaking,	I	need	only	justify
the	 assertion	 that	 minds	 (as	 we	 conceive	 of	 them	 based	 on	 our	 direct	 pre-
theoretic	 introspective	 and	 observational	 experience)	 have	 causal	 powers	 that
material	objects	and	processes	do	not.	And	both	of	my	books	certainly	do	that.

Though	I	don’t	need	to	justify	substance	dualism	as	a	condition	of	making
design	 inferences,	 it	doesn’t	 follow	 that	 there	are	not	good	 justifications	either
for	(a)	presupposing	some	form	of	minimalist	pre-theoretic	form	of	dualism	or
(b)	 for	 the	philosophical	position	of	substance	dualism	itself.	 In	 the	first	place,
some	 form	 of	 dualism	 may	 well	 be	 a	 properly	 basic	 belief,	 justified	 by	 the
universal	 human	 experience	 of	 being	 aware	 of	 ourselves	 as	 simple,	 conscious
subjects	 or	 “I’s”	 distinct	 from	 our	 physical	 bodies.	 Since	 we	 have	 a	 similar
awareness	 of	 our	 mind’s	 causal	 powers	 (and	 their	 ability	 to	 exercise
“downward”	 causation	 on	 the	 physical	 world	 as	 opposed	 to	 being	 a	 mere
epiphenomenon	 resting	 inertly	 atop	 a	 neurophysiological	 substrate)	 our	 pre-
theoretic	 awareness	 of	 these	 powers	 may	 well	 implicitly	 constitute	 a	 dualist
understanding	 of	 mind.	 Yet,	 it	 does	 not	 follow	 from	 this	 fact	 that	 our	 pre-
theoretic	conceptions	of	mind	need	explicit	philosophical	 justification.	 Instead,
assuming	 a	 (minimally	 dualistic)	 conception	 of	 mind	may	 well	 be	 a	 properly
basic	belief.

Indeed,	 virtually	 everyone	 accepts	 the	 belief	 that	 their	minds	 have	 causal
powers,	 including	 powers	 that	material	 objects	 and	 process	 do	 not.	Moreover,
even	those	few	materialist	scientists	or	philosophers	who	deny	this	belief	in	their
explicit	philosophical	or	scientific	statements	betray	a	commitment	to	it	in	many
ways	as	they	go	about	their	daily	lives.	Materialists	cannot	live	consistently	with
their	own	denial	of	the	causal	powers	of	their	own	minds.	Instead,	their	actions
betray	their	belief	in	those	powers.	In	addition,	virtually	no	one	gives	arguments
for—or,	more	importantly,	feels	the	need	to	give	arguments	for—their	belief	in
the	 causal	 powers	 of	 their	 own	 mind.	 And	 almost	 no	 one	 (save	 for	 a	 few
ideologically-zealous	physicalist	philosophers)	thinks	there	are	defeaters	for	this
belief.	 For	 all	 these	 reasons,	 it	 seems	 the	 common	 belief	 that	 our	minds	 have
causal	 powers,	 including	 causal	 powers	 that	material	 objects	 and	 processes	 do
not,	seems	to	qualify	as	properly	basic.

In	 any	 case,	 there	 are	 also	 good	 explicit	 scientific	 and	 philosophical
arguments	 justifying	 substance	 dualism	 as	 a	 theory	 of	 mind-body	 interaction.
See,	 for	 example,	The	Mysterious	Matter	 of	Mind	 by	Arthur	 Custance,	which



summarizes	 the	many	 neurophysiological	 experiments	 that	 led	 neuro-scientists
such	as	Wilder	Penfield	 and	Sir	 John	Eccles	 to	 adopt	 a	 “dualist	 interactionist”
view	 of	mind	 and	 brain.3	 See	 also	Angus	Menuge’s	Agents	 Under	 Fire	 for	 a
good	philosophical	defense	of	 substance	dualism.4	 Just	as	 there	 there	are	good
philosophical	arguments	showing	that	a	minimalist	pre-theoretic	form	of	dualism
does	not	need	justification	(i.e.,	is	properly	basic),	there	are	also	good	scientific
and	 philosophical	 arguments	 justifying	 substance	 dualism	 as	 a	 good	 theory	 of
mind-body	interaction.

Nevertheless,	Bishop	and	O’Connor	think	that	because	mind-body	dualism
requires	 a	 philosophical	 justification,	 intelligent	 design	 does	 not	 qualify	 as	 a
scientific	theory,	but	instead	“looks	more	like	philosophy	than	science.”	But	that
doesn’t	 follow	 for	 several	 reasons	 already	 discussed:	 The	 case	 for	 intelligent
design	does	not	depend	upon	substance	dualism;	a	more	minimalist	pre-theoretic
form	 of	 dualism	 doesn’t	 necessarily	 require	 any	 justification	 (and	 may	 be
regarded	 as	 properly	 basic);	 and	 there	 are	 scientific,	 as	 well	 as	 philosophical,
justifications	 for	 substance	 dualism	 (or	 the	 closely	 related	 position	 of	 dualist
interactionism).	 In	 any	 case,	 many	 scientific	 theories—Einstein’s	 theory	 of
general	relativity,	Newton’s	theory	of	universal	gravitation,	and	Darwin’s	theory
of	 evolution,	 to	 cite	 just	 a	 few	 examples—are,	 arguably,	 based	 upon	 deeper
philosophical	 premises,	 presuppositions,	 and	 concepts,	which	 either	 can	 be,	 or
need	 to	 be,	 justified	 by	 philosophical	 lines	 of	 argument.	 Despite	 their
background	in	the	philosophy	of	science,	Bishop	and	O’Connor	seem	to	assume
the	ability	to	make	strict	demarcations	between	science	and	philosophy	in	a	way
that	philosophers	of	science	have	now	almost	universally	repudiated	(for	reasons
that	I	explain	in	both	my	books).	Besides,	as	I	argue	in	both	books,	what	matters
is	not	how	we	classify	a	theory,	but	whether	a	theory	is	true	or	warranted	by	the
evidence.

One	final	point	is	worth	making.	Though	I	don’t	need	to	justify	substance
dualism	as	a	 theory	of	 the	mind	as	a	condition	of	making	design	 inferences	 in
biology,	 I	would	 certainly	 concede	 that	 offering	 a	 robust	 philosophical	 and/or
scientific	justification	for	such	a	theory	would	clearly	enhance	the	philosophical
importance	 of	 the	 case	 I	 make	 for	 intelligent	 design.	 If	 mind	 cannot	 be
adequately	 accounted	 for	 by	 reference	 to	 materialistic	 processes,	 then	 any
evidence	 of	 mind	 acting	 in	 the	 history	 of	 life	 would	 pose	 a	 more	 explicit
challenge	to	the	philosophy	of	scientific	materialism	than	I	develop	in	my	books.
Specifically,	 it	 would	 provide	 evidence	 of	 an	 immaterial	 agency	 acting	 in	 the



history	 of	 life.	 If,	 in	 addition,	 there	 is	 strong	 evidence	 for	 the	 activity	 of	 a
designing	agent	establishing	the	finely-tuned	conditions	of	 the	universe	present
from	 its	 beginning,	 as	 I	 believe	 there	 is,	 then	 the	 conjunctions	 of	 these
considerations	would	provide	strong	grounds	for	theistic	belief.
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[S]kepticism	over	evolution	will	soon	be	history.
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44.

Erwin	and	Valentine:
The	Cambrian	Enigma

Unresolved

Casey	Luskin

Two	months	before	DARWIN’S	DOUBT	was	published,	Greg	Mayer	contributed	a
post	on	Jerry	Coyne’s	blog,	Why	Evolution	Is	True,	encouraging	readers	to	buy	a
then-new	(2013)	book	about	the	Cambrian	explosion	if	they	“really	want	to	learn
something	about	 this	period	 in	 the	history	of	 life.”1	He	wasn’t	 referring	 to	 the
forthcoming	book	by	the	“infamous	Stephen	Meyer,”	as	Greg	Mayer	called	him.

Rather,	 Mayer	 suggested	 that	 people	 read	 a	 different	 book	 recently
published	 by	 two	 paleontologists	 who	 are	 two	 of	 the	 leading	 mainstream
scientific	 authorities	 on	 the	 Cambrian	 explosion,	 Douglas	 Erwin	 and	 James
Valentine.	 The	 book	 is	The	Cambrian	Explosion:	 The	Construction	 of	 Animal
Biodiversity.2	I	ordered	it	as	soon	as	I	learned	it	was	available.	Having	read	it,	I
wholeheartedly	 agree	 with	 Mayer	 that	 people	 should	 read	 The	 Cambrian
Explosion.	Anyone	who	does	 so	will	gain	an	appreciation	of	 the	magnitude	of
the	explosion	of	biodiversity	that	appeared	in	the	Cambrian,	and	also	the	size	of
the	 problem	 that	 it	 poses	 for	 evolutionary	 biology.	This	makes	The	Cambrian
Explosion	all	the	more	worth-while,	because,	as	we’ll	see,	the	authors	admit	that
from	 their	 vantage	 as	 evolutionary	 biologists,	 the	 Cambrian	 explosion	 is
currently	“unresolved.”

As	an	 initial	compliment,	 I	would	 like	 to	note	 that	Erwin	and	Valentine’s
book	 contains	 many	 elegant	 and	 beautiful	 color	 photos,	 illustrations,	 and
diagrams	of	Cambrian	fossils	and	animals.	You	can	see	some	of	these	photos	on
the	publisher’s	website.3	 (I	 can	only	 imagine	what	 the	art	budget	was!)	 It	 also
offers	probably	the	most	comprehensive	defense	of	current	evolutionary	thinking
about	the	origin	of	animals	in	the	Cambrian.

But	 there	 is	 something	 even	 more	 interesting	 about	 The	 Cambrian



Explosion.	 Erwin	 and	 Valentine	 are	 not	 proponents	 of	 intelligent	 design.	 So
obviously	 they’re	 not	 going	 to	 agree	with	 everything	Stephen	Meyer	writes	 in
Darwin’s	 Doubt,	 especially	 when	 Meyer	 argues	 for	 intelligent	 design.
Nevertheless,	 if	 you	 read	 their	 book	 carefully,	 you	 will	 find	 that	 the	 authors
articulate	 and	 affirm	 at	 least	 three	 core	 arguments	 that	 Stephen	 Meyer	 also
makes	 in	 Darwin’s	 Doubt.	 The	 introduction	 to	 their	 book	 includes	 clear
statements	of	these	points.

First,	as	the	title	suggests,	The	Cambrian	Explosion	acknowledges	that	the
Cambrian	 explosion	 was	 a	 real	 event,	 and	 is	 not	 merely	 an	 artifact	 of	 an
imperfect	fossil	record.	The	authors	write:

[A]	 great	 variety	 and	 abundance	 of	 animal	 fossils	 appear	 in	 deposits
dating	from	a	geologically	brief	 interval	between	about	530	to	520
Ma,	 early	 in	 the	 Cambrian	 period.	 During	 this	 time,	 nearly	 all	 the
major	 living	 animal	 groups	 (phyla)	 that	 have	 skeletons	 first
appeared	 as	 fossils	 (at	 least	 one	 appeared	 earlier).	 Surprisingly,	 a
number	of	those	localities	have	yielded	fossils	that	preserve	details	of
complex	organs	at	the	tissue	level,	such	as	eyes,	guts,	and	appendages.
In	addition,	several	groups	that	were	entirely	softbodied	and	thus	could
be	 preserved	 only	 under	 unusual	 circumstances	 also	 first	 appear	 in
those	faunas.	Because	many	of	those	fossils	represent	complex	groups
such	 as	 vertebrates	 (the	 subgroup	 of	 the	 phylum	 Chordata	 to	 which
humans	belong)	and	arthropods,	 it	seems	likely	 that	all	or	nearly	all
the	major	phylum-level	groups	of	 living	animals,	 including	many
small	softbodied	groups	that	we	do	not	actually	find	as	fossils,	had
appeared	 by	 the	 end	 of	 the	 early	 Cambrian.	 This	 geologically
abrupt	 and	 spectacular	 record	 of	 early	 animal	 life	 is	 called	 the
Cambrian	explosion.4

Erwin	and	Valentine	thus	date	the	main	pulse	of	the	Cambrian	explosion—
when	 “all	 or	 nearly	 all	 the	 major	 phylum-level	 groups	 of	 living	 animals”
appeared—to	 about	 10	 million	 years,	 consistent	 with	 the	 time-scale	 given	 in
Darwin’s	 Doubt.	 After	 going	 through	 some	 objections	 to	 the	 claim	 that	 there
really	was	an	explosion,	they	conclude	it	was	a	real	event:

Taken	at	 face	value,	 the	geologically	abrupt	appearance	of	Cambrian
faunas	with	exceptional	preservation	suggested	the	possibility	that	they
represented	 a	 singular	 burst	 of	 evolution,	 but	 the	 processes	 and



mechanisms	 were	 elusive.	 Although	 there	 is	 truth	 to	 some	 of	 the
objections,	they	have	not	diminished	the	magnitude	or	importance
of	the	explosion…	Several	lines	of	evidence	are	consistent	with	the
reality	of	the	Cambrian	explosion.5

Second,	 as	 the	 book’s	 subtitle	 suggests	 (“The	 Construction	 of	 Animal
Biodiversity”),	 the	 book	 observes	 that	 explaining	 the	 Cambrian	 explosion
requires	 explaining	 the	 origin	 of	 many	 diverse	 animal	 forms	 and	 body	 plans.
Again,	the	authors	write:

The	 subtitle	 of	 this	 book,	 The	 Construction	 of	 Animal	 Biodiversity,
captures	a	second	theme:	the	importance	of	building	the	networks	that
mediate	 the	 interactions…	 Increased	 genetic	 and	 developmental
interactions	were	also	critical	to	the	formation	of	new	animal	body
plans.	By	 the	 time	 a	 branch	 of	 advanced	 sponges	 gave	 rise	 to	more
complex	 animals,	 their	 genomes	 comprised	 genes	 whose	 products
could	 interact	 with	 regulatory	 elements	 in	 a	 coordinated	 network.
Network	 interactions	 were	 critical	 to	 the	 spatial	 and	 temporal
patterning	of	gene	expression,	to	the	formation	of	new	cell	types,	and
to	 the	generation	of	a	hierarchical	morphology	of	 tissues	and	organs.
The	evolving	lineages	could	begin	to	adapt	to	different	regions	within
the	 rich	 mosaic	 of	 conditions	 they	 encountered	 across	 the
environmental	 landscape,	 diverging	 and	 specializing	 to	diversify	 into
an	array	of	body	forms.6

I	am	not	questioning	whether	Erwin	and	Valentine	believe	that	animal	body
plans	 arose	 via	 unguided	 evolutionary	 processes.	 Obviously	 they	 do.	What	 is
important	 here	 is	 that	 they	 recognize	 that	 explaining	 the	 Cambrian	 explosion
requires	explaining	how	the	vast	complexity	and	diversity	of	animal	forms	arose.

Third,	 and	 most	 importantly,	 Erwin	 and	 Valentine	 observe	 that	 standard
neo-Darwinian	 mechanisms	 of	 repeated	 rounds	 of	 microevolution	 are	 not
sufficient	 to	 explain	 the	 explosion	 of	 life	 in	 the	 Cambrian.	 They	 note	 that	 “a
third	 theme	of	 this	 book	 is	 the	 tension	 between	 the	nature	of	 explanations	 for
major	evolutionary	transitions	in	general	and	that	of	the	Cambrian	explosion	in
particular.”7

That	 statement	 provides	 a	 good	 hint	 as	 to	 where	 they	 stand:	 The	 word
“tension”	is	an	artful	way	of	saying	that	standard	evolutionary	mechanisms	have
a	hard	time	accounting	for	the	Cambrian	explosion.	Erwin	and	Valentine	make



this	even	more	explicit	later	when	they	write:

As	 geologists,	 we	 view	 this	 tension	 as	 a	 debate	 over	 the	 extent	 to
which	 uniformitarian	 explanations	 can	 be	 applied	 to	 understand	 the
Cambrian	 explosion.	 Uniformitarianism	 is	 often	 described	 as	 the
concept,	most	forcefully	advocated	by	Charles	Lyell	in	his	Principles
of	Geology,	that	“the	present	is	the	key	to	the	past”.	Lyell	argued	that
study	 of	 geological	 processes	 operating	 today	 provides	 the	 most
scientific	 approach	 to	 understanding	 past	 geological	 events.
Uniformitarianism	 has	 two	 components.	 Methodological
uniformitarianism	 is	 simply	 the	 uncontroversial	 assumption	 that
scientific	laws	are	invariant	through	time	and	space.	This	concept	is	so
fundamental	 to	 all	 sciences	 that	 it	 generally	 goes	 unremarked.	Lyell,
though,	also	made	a	further	claim	about	substantive	uniformitarianism:
that	 the	rates	and	processes	of	geological	change	have	been	 invariant
through	time.	Few	of	Lyell’s	contemporaries	agreed	with	him.	Today,
geologists	recognize	that	the	rates	of	geological	processes	have	varied
considerably	 through	 the	 history	 of	 Earth	 and	 that	 many	 processes
have	operated	in	the	past	that	may	not	be	readily	studied	today.

The	nature	 of	 appropriate	 explanations	 is	 particularly	 evident	 in
the	 final	 theme	 of	 the	 book:	 the	 implications	 that	 the	 Cambrian
explosion	 has	 for	 understanding	 evolution	 and,	 in	 particular,	 for	 the
dichotomy	 between	 microevolution	 and	 macroevolution.	 If	 our
theoretical	 notions	 do	 not	 explain	 the	 fossil	 patterns	 or	 are
contradicted	 by	 them,	 the	 theory	 is	 either	 incorrect	 or	 is
applicable	 only	 to	 special	 cases.	 Stephen	 Jay	 Gould	 employed	 the
animals	of	 the	Burgess	Shale	and	the	early	Cambrian	radiation	 in	his
book	Wonderful	Life	to	advance	his	own	view	of	evolutionary	change.
Gould	 argued	 persuasively	 for	 the	 importance	 of	 contingency—
dependence	 on	 preceding	 events—in	 the	 history	 of	 life.	Many	 other
evolutionary	 biologists	 have	 also	 addressed	 issues	 raised	 by	 these
events.	 One	 important	 concern	 has	 been	 whether	 the
microevolutionary	 patterns	 commonly	 studied	 in	 modern
organisms	by	 evolutionary	biologists	 are	 sufficient	 to	understand
and	 explain	 the	 events	 of	 the	Cambrian	or	whether	 evolutionary
theory	 needs	 to	 be	 expanded	 to	 include	 a	 more	 diverse	 set	 of
macroevolutionary	 processes.	 We	 strongly	 hold	 to	 the	 latter



position.8

I	know	that	the	passage	above	is	a	long	one,	but	read	it	carefully.	What	are
Erwin	and	Valentine	saying?	They	make	it	clear,	especially	in	the	last	couple	of
sentences,	 that	 they	 think	 “microevolutionary	 processes”	 are	not	 “sufficient	 to
understand	and	explain	the	events	of	the	Cambrian.”	Indeed,	they	later	argue	that
microevolutionary	 processes	 are	 not	 sufficient	 to	 explain	 macroevolutionary
ones,	stating:	“the	move	from	micro	to	macro	forms	a	discontinuity.”9

This	 means	 that	 they	 don’t	 believe	 “uniformitarian	 explanations	 can	 be
applied	 to	 understand	 the	 Cambrian	 explosion.”	 Why?	 Because	 evolutionary
mechanisms	we	observe	in	the	present	day	operate	at	rates	that	are	too	slow	to
explain	what	took	place	in	the	Cambrian	period.	They	are	careful	not	to	put	it	in
such	plain	terms,	but	that	is	the	essence	of	their	argument.	They	do	acknowledge
that	 there	was	an	“unusual	period	of	evolutionary	activity	during	 the	early	and
middle	 Cambrian.”10	 And	 this	 is	 also	 a	 major	 argument	 that	 Stephen	 Meyer
makes	in	Darwin’s	Doubt.

There	are	other	statements	in	the	book	acknowledging	how	difficult	it	is	to
explain	the	Cambrian	explosion	through	unguided	evolutionary	mechanisms.	For
example,	 Erwin	 and	 Valentine	 acknowledge	 that	 something	 remarkable
happened	 during	 the	 Cambrian	 period,	 requiring	 rates	 and	 degrees	 of	 change
greater	than	perhaps	anywhere	else	in	the	history	of	life:

Because	 the	 Cambrian	 explosion	 involved	 a	 significant	 number	 of
separate	 lineages,	 achieving	 remarkable	 morphological	 breadth	 over
millions	 of	 years,	 the	 Cambrian	 explosion	 can	 be	 considered	 an
adaptive	radiation	only	by	stretching	the	term	beyond	all	recognition…
the	 scale	 of	morphological	 divergence	 is	 wholly	 incommensurate
with	that	seen	in	other	adaptive	radiations.11

Erwin	 and	 Valentine	 also	 argue	 that	 the	 Cambrian	 fauna	 evolved	 in	 a
manner	 different	 from	 standard	 Darwinian	 processes,	 with	 few	 potential
intermediates:

[N]ovelty	 is	 rampant	 in	 the	Ediacaran	 and	Cambrian,	 but	 because	 so
few	 intermediate	 species	have	been	preserved,	we	are	not	able	 to
assess	 whether	 these	 novelties	 are	more	 apparent	 than	 real.	 The
critical	 issue	 is	 the	claim	 that	evolutionary	novelties	may	arise	 from
different	 mechanisms	 than	 adaptive	 change…	 Morphologic



evolution	 is	commonly	depicted	with	 lineages	more	or	 less	gradually
diverging	 from	 their	 common	 ancestor.	New	 features	 arise	 along	 the
evolving	 lineages…	Gould	 characterized	 this	 pattern	 as	 the	 “cone	 of
increasing	 diversity,”	 but	 neither	 the	 Cambrian	 nor	 the	 living
marine	fauna	display	this	pattern.12

Stephen	Meyer	makes	a	very	similar—though	more	detailed—argument	in
Chapters	4	and	5	of	Darwin’s	Doubt.	But	probably	the	most	striking	statement
by	 Erwin	 and	 Valentine	 comes	 when	 they	 concede	 that	 they	 lack	 resolved
evolutionary	explanations	for	how	the	diversity	of	the	Cambrian	animals	arose,
and	why	these	basic	body	plans	haven’t	changed	since	that	time:

The	 patterns	 of	 disparity	 observed	 during	 the	 Cambrian	 pose	 two
unresolved	questions.	First,	what	 evolutionary	process	produced	 the
gaps	 between	 the	morphologies	 of	major	 clades?	 Second,	 why	 have
the	morphological	boundaries	of	these	body	plans	remained	relatively
stable	over	the	past	half	a	billion	years?13

Don’t	miss	the	importance	of	this:	Two	of	the	leading	scientists	who	study
the	 Cambrian	 explosion	 acknowledge	 that	 the	 processes	 that	 produced	 the
diverse	 body	plans	 in	 the	Cambrian	 are	 “unresolved.”	This	 is	 exactly	why	 the
journal	Science,	when	reviewing	Erwin	and	Valentine’s	book,	stated:

The	 Ediacaran	 and	 Cambrian	 periods	 witnessed	 a	 phase	 of
morphological	 innovation	 in	 animal	 evolution	 unrivaled	 in	metazoan
history,	 yet	 the	 proximate	 causes	 of	 this	 body	 plan	 revolution
remain	 decidedly	 murky.	 The	 grand	 puzzle	 of	 the	 Cambrian
explosion	 surely	 must	 rank	 as	 one	 of	 the	 most	 important
outstanding	mysteries	in	evolutionary	biology.14

Still,	the	fact	that	Erwin	and	Valentine	acknowledge	these	key	points	in	no
way	makes	The	Cambrian	Explosion	a	substitute	for	Stephen	Meyer’s	book.	His
book	goes	beyond	Erwin	and	Valentine’s	in	important	ways.	Most	significantly,
he	describes	and	critiques	the	many	post-Darwinian	theories	being	proposed	as
alternatives	to	Darwinism	by	the	growing	number	of	evolutionary	biologists	who
have	become	disillusioned	with	the	neo-Darwinian	account.

As	 a	 result,	Darwin’s	 Doubt	 is	 the	most	 current	 and	 credible	 critique	 of
neo-Darwinism	 available	 today,	 explaining	 the	 fundamental	 problems	 that
hamper	Darwinian	 theory	as	 it	attempts	 to	explain	 the	Cambrian	explosion.	As



Meyer	persuasively	argues,	there	are	many	reasons	to	anticipate	that	what	Erwin
himself	has	elsewhere	called	a	“paradigm	shift”15	 in	neo-Darwinism	is	 just	 the
beginning.	The	questioning	of	natural	selection	is	the	start	of	a	process	that	will
ultimately	 lead	 to	 a	 different	 kind	 of	 paradigm	 altogether:	 namely,	 intelligent
design.
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