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Dawkins R. 1986. The Blind 
Watchmaker. New York: Norton, p. 43

“We have seen that living things are 
too improbable and too beautifully 
‘designed’ to have come into existence 
by chance. How, then, did they come 
into existence? … by gradual, step-by-
step transformations from simple 
beginnings…”
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What is our 
best evidence

of what 
Darwinian 

processes can 
actually do?

• The best evidence we have  
to assess the abilities of 
Darwinian processes comes 
from studies of malaria, both 
in genetic changes of humans 
and in the parasite (Plasmo-
dium falciparum) itself.

• Reasons:
• Detailed genetic studies

• Sheer population sizes



Infection of a 
human by the 

malarial 
parasite, 

Plasmodium 
falciparum



The overlapping range 
of malaria and the 

sickle cell gene



Normal red blood cells                 Sickle red blood cells



The molecular 
structure of 
hemoglobin



The Amino Acid Sequences of the a and b Chains 

of Human Hemoglobin

V



Electron 
micrograph of 
deoxygenated
sickle hemo-
globin fibers



Human genetic effects selected for 

resistance to malaria

Gene Mutation Adverse effects

Hemoglobin HbS Sickle cell disease

alpha-thalassemia Anemia/ broken gene

beta-thalassemia Anemia/ broken gene

Hereditary persistence of 

fetal hemoglobin

Broken genetic 

controls

G6PD Point mutations, deletions

Anemia / decrease or 

loss of G6PD 

function

Band 3 protein deletion
Lethal in two copies / 

broken gene

Duffy antigen Point mutation
Protein expression 

lost in red blood cells



Plasmodium 
falciparum



Chloroquine





Frequency of the 
development of 
antibiotic resistance 
of P. falciparum

• Resistance to atovaquone 
arises in about every third
patient (about 1 in 1012

cells)
• (Looareesuwan,S., et al. 1996. Clinical studies of 

atovaquone , alone or in combination with other 
antimalarial drugs, for treatment of acute 
uncomplicated malaria in Thailand. Am. J. Trop. Med. 
Hyg. 54:62-66)

• Resistance to chloroquine 
arises in about every 
billionth patient (about 1 
in 1020 cells)

• (White NJ. 2004. Antimalarial drug resistance. J Clin 
Invest 113:1084-1092.)
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Chloroquine-resistance in malaria 
requires several mutations



This is not an 
argument that 
Darwinism cannot
make complex 
functional systems; 
it is an observation
that it does not.



No unintelligent 
process helped 

much with malarial 
chloroquine-

resistance, including:

• Darwinism

• Self-organization

• Self-engineering

• Symbiosis

• Nor any as-yet-

undiscovered 

process
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Science 
advances 
with new 
technology



The DNA Sequencing Revolution
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“expression of both the 
ribose operon and the 

maltose regulon decreased
after 20,000 generations of 

experimental evolution. 
These changes may 

therefore reflect beneficial
mutations in these 

regulons. Indeed, deletions
of the rbs operon were 

found previously in all 12 of 
the evolved populations.”





Behe, M. J., 2010 Experimental Evolution, 
Loss-of-function Mutations, and “The First 
Rule of Adaptive Evolution”. Quarterly 
Review of Biology 85: 1-27.

The First Rule of Adaptive Evolution:

Break or blunt any functional 
coded element whose loss 
would yield a net fitness gain.



Points where a gene might be broken

Points where a gene might be improved

GENE 2

GENE 1



Helpful degradation



What observation demonstrates
about random mutations

Of those mutations 
that affect an organ-
ism, about 99% are 

detrimental

Of even beneficial
mutations, the great 
majority break genes 
or degrade function



Darwin’s 
mechanism:

• is dominated by “Poison-Pill” 
mutations: positively-selected, 
loss-of-function mutations

• squanders genetic information 
for short-term gain



Variation in Canis lupus familiaris



Dog breed mutations

phenotype gene mutation ref.

coat color, yellow Mc1r (melanocortin 1 receptor) LOF 1

“        , black CBD103 (ß-defensin) ΔG23 1

coat variation 
(“furnishings”, hair 
length, curl)

RSPO2 (R-spondin–2)
FGF5 (fibroblast growth factor–5)
KRT71 (keratin-71)

167 bp ins UTR
C95→F
R151→W

2

size IGF1 (insulin-like growth factor 1) synonymous SNP 3

short legs FGF4 (fibroblast growth factor–4) retroinsertion 4

short muzzle THBS2 (thrombospondin)
SMOC2

multiple SNPs
“

5

muscle mass MSTN (myostatin) premature stop 6

white spotting MITF (microphthalmia-assoc. TF) SINE in reg region 7

hair ridge FGF3,4,19 (fibroblast gfs) 133-kb duplication 8
[1] Candille,S.I. et al. 2007. A ß-defensin mutation causes black coat color in domestic dogs. Science 318:1418-1423.
[2] Cadieu,E. et al. 2009. Coat variation in the domestic dog is governed by variants in three genes. Science 326:150-153.
[3] Sutter,N.B. et al. 2007. A single IGF1 allele is a major determinant of small size in dogs. Science 316:112-115.
[4] Parker,H.G. et al. 2009. An expressed fgf4 retrogene is associated with breed-defining chondrodysplasia in domestic dogs. Science 325:995-998.
[5] Bannasch,D. et al. 2010. Localization of canine brachycephaly using an across breed mapping approach. PLoS. One. 5:e9632.
[6] Mosher,D.S. et al. 2007. A mutation in the myostatin gene increases muscle mass and enhances racing performance . PLoS. Genet. 3:e79.
[7] Karlsson,E.K. et al. 2007. Efficient mapping of mendelian traits in dogs through genome-wide association. Nat. Genet. 39:1321-1328.
[8] Salmon Hillbertz,N.H. et al. 2007. Duplication causes hair ridge and predisposition to dermoid sinus in Ridgeback dogs. Nat. Genet. 39:1318-1320.



Polar bear evolution



Li, S. et al. 2014. 
Population Genomics 
Reveal Recent Speciation 
and Rapid Evolutionary 
Adaptation in Polar Bears. 
Cell 157:785-794.

“[W]e assessed the 
impact of polar-bear-
specific substitutions 
… by computational 
predictions: a large 
proportion (ca. 50%) 
of mutations were 
predicted to be func-
tionally damaging.”



The water is rising quickly. Should the man wait for 
delivery of a complex pump that’s on a ten-year 
backorder from the hardware store? Or should he 
kick a hole in the wall to let the water drain out?



Darwinian 
evolution 
at work
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The Principle of
Comparative Difficulty

If a task that requires less effort 
is too difficult to achieve,

then a task that requires much 
more effort necessarily is too.



A common mechanical mousetrap needs
multiple pieces that are themselves complex

staplesspring
length,
angle

holding
bar curl



mini Irreducible Complexity (mIC):

Cys

SH

SH

Cys

Cys

S

S

Cys



Behe, M.J., Snoke, D.W., 2004. Simulating evolution by 
gene duplication of protein features that require 
multiple amino acid residues. Protein Sci 13: 2651-2664.

“We conclude that, in general, to be 
fixed in 108 generations, the produc-
tion of novel protein features that 
require the participation of two or 
more amino acid residues simply by 
multiple point mutations in duplica-
ted genes would entail population 
sizes of no less than 109.”



Darwinism is claimed to explain:

• cells

• the genetic code

• molecular machines

• genetic networks

• phyla

• literature, music

• politics, the law

• love, the universe

• even mind itself

• It just has trouble 
explaining a 
disulfide bond
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Galápagos 
finch 

species



Classification of Galápagos finches
and their ancestor

Level Ancestor Descendant

Domain Eukaryota Eukaryota

Kingdom Animalia Animalia

Phylum Chordata Chordata

Class Aves Aves

Order Passeriformes Passeriformes

Family Thraupidae Thraupidae

Genus unknown
Geospiza; Camarhynchus; 

Certhidea; Pinaroloxias

Species unknown Various



Two million years of relentless evolution

$213,754.36

$213,754.83



Species of 
Cichlid fish



Classification of African great lake cichlids
and their ancestor

Level Ancestor Descendant

Domain Eukaryota Eukaryota

Kingdom Animalia Animalia

Phylum Chordata Chordata

Class Actinopterygii Actinopterygii

Order Perciformes Perciformes

Family Cichlidae Cichlidae

Genus unknown various

Species unknown various



New classifications produced
by luxuriantly evolving groups

group species genera families higher

finches 14 4 0 0

cichlids ~1500 ~75 0 0

anoles ~300 3 0 0

honeycreepers 55 24 0 0

fruit flies ~1000 2 0 0

beetles 239 1 0 0

silverswords 50 3 0 0

lobelias 126 6 0 0



The Family Line:

Darwinian evolution is self-limiting
Three factors restrict it at the highest levels of biology 

by promoting it at the lowest levels:

Random mutation

Natural selection

Irreducible complexity



The interaction 
of intelligent &

unintelligent 
evolutionary 

processes

The First Rule of Adaptive Evolution 
allows organisms to quickly adapt 
to their environment by 
devolutionary processes.

Undirected evolutionary change 
rapidly bogs down before the 
Family Line.

Prediction: Unique information, 
inaccessible to unguided processes, 
is required at the level of family 
and higher.



The recognizable depth of design in animals as of AD 2019

The limit of Darwinian evolution now seems to 
be at the biological level of family.

Families in the mammalian Order Carnivora



michaelbehe.com

My responses 
to critics can 
be found at:

lehigh.edu/…/behe.html

discovery.org
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