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Debunking the Myth of Intelligent Design
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If there were such a thing as “intelligent
design” for living organisms, it would be
highly efficient — the best that planning
could contrive. But it isn’t.

Creationists and I al-
 ways get along really

well. They sometimes
come up to me after a lec-
ture. “Let’s face it,” they
say, “we are at opposite
poles of thought. You be-
lieve in evolution, while
we are certain that God created everything.” At this
point I peer over my eyeglasses. “God created every-
thing?” I ask and then, when they nod excitedly, I re-
spond, “Then we are reconciled. If God created every-
thing, then he created evolution.” Case closed.

It is said that half of modern Americans believe
that God created living organisms, and one-third ac-
cept intelligent design. They’re wrong. If there were
such a thing as design for living organisms, it would
be highly efficient — the best that planning could con-
trive. But it isn’t. Much of the way life works is ridicu-
lous, inefficient, contradictory, and even dangerous.
Who but a completely incompetent designer would
provide us the same body opening for the intake of
water, breath, and the consumption of food? People
are dying every minute because they are choking on
food that happens to have slipped down the wrong
tube (and because there is nobody nearby who is
trained in the Heimlich maneuver). That is hazardous
and it is not remotely “intelligent.”

If a clever being were designing a dog, they would
ensure that these active animals had a highly efficient
means of regulating body temperature; but they have

no such thing. Dogs lack
sweat glands and are
forced to pant vigorously
when overheated. This is
an inefficient way of cool-
ing the blood, and most
mammals are not bur-
dened by this metabolic

problem. A highly developed animal like a dog would
benefit from being redesigned.

It is not as though less highly developed species
show a lower order of ability. Salamanders are among
the vertebrates that can regenerate a missing limb. To
program this essential feature out of the facilities pos-
sessed by more highly evolved organisms — dogs and
humans being prime candidates — makes no sense at
all. Could this be because salamanders are somehow
suited for limb regeneration, while mammals have lost
the facility? Is it in the nature of amphibians to regen-
erate, whereas mammals cannot? That does not stand
up to scrutiny. Some salamanders can regenerate their
limbs, while others are unable to do so. Had they been
the product of a designer, then the propensity would
clearly be included in the specifications for any simi-
lar animal that might lose a limb. Mammals, it might
be argued, could come into a different category — but
if one kind of salamander can replace lost body parts,
it would be the height of stupidity to omit the same
mechanism from the others.

The proponents of intelligent design like to argue
that living organisms were created by God. And so,
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some birds fly while others do not; each was preor-
dained for its ecological niche and designed accord-
ingly. This proposition is a matter of faith, and blind
faith is not amenable to reason. The realities we ob-
serve can show how groundless the idea must be.
Mammals that glide and fly, including bats, are built
with solid bones that are constructed on the same prin-
ciple as those of other mammals (including elephants,
mice, and humans). These bones are mostly solid and
heavier than they should be. A designer would make
the bones of flying mammals hollow so that that they
are strong yet of low density.

This is what we find in the birds (from humming-
birds to condors), where the long-bones are hollow
and light. The bones of birds have evolved with air
sacs and hollow centers to keep mass to a minimum.
This also makes the skeletons of birds fragile when on
the ground, of course, and — even if this might make
sense for high-flying species like eagles or those that
largely live on the wing like an albatross — it makes
no sense at all for birds that are flightless. Yet ostriches
and emus have the same hollow, light bones, even
though they would be better served by a bone struc-
ture like that of mammals. The bones of penguins are
similarly compromised. I have thought, when watch-
ing ostriches in Africa, or studying the antics of pen-
guins when I have visited Antarctica, how they would
be better designed by some superior being. As it is,
they are handicapped by a frailty assigned to them by
the vagaries of evolution. Thoughtful design would
have given them a form of anatomy better fitted to
their lifestyles.

You can argue that the existence of wings in birds
that cannot fly is a common argument against intelli-
gent design. I would counter by pointing out that os-
triches can use their rudimentary wings as agents of
balance just as penguins use theirs as swimming aids.

A designer could well have intended this function for
otherwise useless appendages. But no matter how the
case can be argued, there is no reason in the world for
bats to have bones that are unnecessarily weighty or
for ostriches to have bones that are superfluously hol-
low. A designer, intelligent or otherwise, would have
provided all flying vertebrates with hollow bones, and
all flightless birds with bones that were solid and
strong.

Some features of animal behavior are puzzling
when we try to envisage the hidden hand of a master
designer. The design of carnivorous animals follows a
consistent pattern, with characteristic teeth and a spe-
cially adapted digestive tract. This is exactly what we
see in the giant panda, which has the characteristics of
a carnivore — but pandas are herbivores. They have a
dietary preference for specific species of bamboo, a low-
energy food, and have to spend an inordinate amount
of time feeding just to stay alive. Pandas can rarely
come into season so that reproduction is itself severely
compromised, and they are colored so very conspicu-
ously as to make themselves immediately recognizable
— at a distance — to any would-be predator, including
humans. They ought to use their thumbs to hold their
bamboo shoots as they eat, yet they rely instead on a
sesamoid bone formed within a uniquely evolved ten-
don to substitute for the strangely ineffective digit. The
panda is a functional nightmare and ought to have be-
come extinct long ago. It is also a recent arrival on the
scientific scene, for no living giant panda was seen by a
western scientist until Dr. Hugo Weigold, a zoologist
from Germany, obtained a panda cub in 1916.

MISMATCHED DESIGNS

The evolutionary lineage in today’s living organ-
isms is clear wherever we look. Whales, for example,
show their development from terrestrial antecedents
through their rudimentary femur (part of a long-lost
limb in previous lives) and a pelvis that is much like
that of land-based mammals.

Moths provide another example of mismatched
design. They are among the organisms that evolved a
powerful mechanism to avoid being trapped in dark
corners — they fly to light. It sounds like an admirable
design idea, but it is not. Moths are attracted to any
form of light, including flames, and are regularly killed
by contact with candles, or trapped inside electric lamp
shades. In any event, moths typically fly at night and
need to avoid daylight, so an instinct to fly into a light
environment is profoundly counterproductive.

The hand of intelligence of design is similarly

The blue whale (Balaenoptera musculus) weighs nearly 100 tons
and is the largest animal known to have existed. Although it is
highly specialized for its marine existence, it retains the bones of
the typical mammalian pelvis. They have become small in size due
to evolutionary pressures, but they are unmistakable reminders of
the whale’s terrestrial origin.
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lacking from the world of plants. Ribulose may not be
a familiar substance, but it surely should be for this
is the most abundant enzyme in the world. As
1,5-bisphosphate carboxylase oxygenase, it was nick-
named RuBisCO (or rubisco) by David Eisenberg in
1979, in a humorous reference to the trademark
Nabisco. The name rubisco has since been widely
adopted. The fixation of carbon as plants grow is one
of the most important phenomena in the realm of plant
life in its varied forms, and therefore, underpins the
existence of every animal. Rubisco is the enzyme that
is fundamentally responsible for the entire process. A
designer — no matter how conspicuously unintelli-
gent — would pay special attention to this enzyme
above all. Yet rubisco is unbelievably inefficient since
it cannot chemically distinguish between gaseous oxy-
gen in solution and in molecular form as the dioxide of
carbon. Therefore, oxygen acts as a competitive inhibi-
tor in plant metabolism and greatly reduces the effi-
ciency of carbon fixation. It also has a very slow rate of
turnover and, to compensate, it is produced in exces-
sive amounts within the living cells of plants so that it
can still function. Its abundance in nature is the result
of it being so poorly designed and inefficient.

There is a comparable inefficiency in the crucial
process of nitrogen fixation, for the enzyme nitroge-
nase preferentially binds with acetylene in the pres-
ence of nitrogen and is not well suited for its metabolic
role. Nitrogen fixation ought to be a far more efficient
process — and it should be more widespread, too. The
capture of atmospheric nitrogen is, in nature, the ma-
jor source of new plant protein, and therefore, it un-
derpins the survival of all animals as well as plants,
yet it is confined to just a few types of primitive life
forms, notably the Archaea like nitrogen-fixing bacte-
ria. It ought to be a phenomenon that is widespread
throughout the world of plant life rather than being so
limited in its occurrence. The majority of nitrogen-fix-
ing microorganisms are free-living, but a few (like
Rhizobium) inhabit the roots of vascular plants, where
they act as resident providers of nitrogenous fertiliz-
ers. The colonies they form produce small warty nod-
ules upon the roots, within which the Rhizobium bacte-
ria live in security, while they confer on their host the
vital supply of nitrates.

An intelligent designer would have several ques-
tions to answer: First, why was the nitrogen-fixing
propensity conferred only upon primitive microbes
and not on vascular plants, which are desperate for a
supply of nitrate? Some vascular plants have the abil-
ity to fix atmospheric nitrogen because of bacteria resi-
dent in their root nodules. Yet the only plants that

possess root nodules are the Leguminosae. If nitrogen
fixation has been intelligently designed, then it should
be present in all forms of plant that require it. Even if
the propensity has to be restricted to bacteria, and
nothing larger, then why have these organisms
formed an association with a single family of vascu-
lar plants? Surely, the Rosaceae and Graminae should
also have root nodules. If cereal plants could fix nitro-
gen naturally, as do the legumes with their resident
bacterial partners, then grain crops would always
have been more abundant and their productivity in-
creased. Whoever decided to exclude the ability from
every other family was the antithesis of an intelli-
gent designer.

FLAWED FLORA

Thoughtless design haunts the survival of plants
everywhere. Although ancient plants — cycads and
ferns — are largely unaffected by infections, modern
angiosperms are prone to a range of diseases, and fun-
gus epidemics are becoming widespread. Britain has
seen its countryside decimated by the widespread
loss of the elm tree (Ulmus europeus) by Dutch elm dis-
ease caused by Ophiostoma ulmi and related species of
Ascomycete fungi. Now the horse-chestnut tree
Aesculus, after years of attack from Phytophthora fun-
gus, is being decimated by the bacterium Pseudomonas
syringae just as the ash tree Fraxinus is being destroyed
by ash dieback caused by the fungus Chalara fraxinea.
These are serious problems, made worse by modern

Fixing atmospheric nitrogen to make soluble nitrate fertilizer has
been perfected by some bacteria. Rhizobium  colonizes the roots of
leguminous plants (this example is from alfalfa, Medicago sativa ),
yet other angiosperms lack this facility. If it were an intelligent design
feature, it would be a valuable aid widely incorporated into plants.
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political ideologies.
The authorities have always exerted strict controls

on the importation of potentially infective plant mate-
rials from overseas, so you could not import into Brit-
ain a bunch of flowers from France or a lettuce from
Luxembourg. But once the European Union came into
being all manner of imports were suddenly legalized.
This included thousands of infected sapling trees from
anywhere in Europe. The ash, so familiar across the
British landscape, is now following the elm into ob-

scurity and the ecological cost is enormous.
A designer who had arranged matters to suit the

ferns and cycads cannot have arranged matters so that
flowering plants — generally crucial to the survival of
animal life and humans in particular — are much more
likely to be destroyed through infection.

There is also the question of the reproduction of
vascular plants. A very few Pteridophytes (notably
Asplenium bulbiferum) produce small, self-contained new
plants that are shed from the fronds and take on a life
of their own.

Why don’t all plant species do this? There are an-
giosperms that have a similar tendency, including
some species of Begonia. This vegetative reproduction
is a neat idea, and had it been produced by design, it
could not be sensible to confine the ability to just a few
plants. It is too good a design to waste.

There are so many peculiarities in plants that a
designer would not have introduced, like the curious
fact that the Rutaceae (the small trees that bear citrus
fruits) lack the root hairs upon which other an-
giosperms crucially depend. In the Orchideae we find
the most incredibly sophisticated reproductive sys-
tems that have developed from components that have
very different functions in other flowering plants. Simi-
larly, we all accept that some plants are deciduous and
others are evergreen. We marvel at the way in which
ostensibly similar species within the same genus may
be one type or another. The honeysuckle Lonicera and
the various kinds of Magnolia have species that may be
one or the other, and there is no clear design reason for
the disparity.

Parasitic plants rely upon contorted systems to
transfer from host to host — and many of the animal
parasites, notably the Trematoda, have a life cycle of
such incredible intricacy that it is difficult to under-
stand how they could have evolved. No designer
would sanction a series of such complexity; the es-
sence of intelligent design, after all, is simplicity. We
can find examples that make good design sense. For
instance, the American botfly Dermatobia hominis is too
large to land and lay its eggs without causing annoy-
ance and being flicked away, so it captures smaller
flies, attaches its eggs to those, and sends them on their
way to deposit eggs without being detected. It is a per-
fect design principle. But what of trematode parasites?
These worms may have as many as four obligate hosts
in the life cycle, sometimes with paratenic hosts as
well — which are not necessary but serve to trans-
port intermediate stages. A typical life cycle begins in
a vertebrate host, from which eggs are shed and hatch
to form a swimming miracidium that can infect a snail.

The ash tree Fraxinus is an iconic feature of the English country-
side. Haphazard importation policies of the European Union have
introduced infected saplings that threaten many species. These
20 μm spores of Chalara fraxinea are now decimating forests
because trees lack the ability to resist fungus attack.

Throughout biology we encounter reproductive phenomena that
are restricted by evolutionary circumstance, which (had they been
deliberately designed) would occur in many other living things.
Bulbils allow fully formed plants of Asplenium bulbiferum  to develop
on the fronds. Few other ferns have this invaluable facility.
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The miracidium hatches into a sporocyst, giving rise
to rediae, which undergo asexual reproduction to form
cercariae. (I hope you’re still with me.) Each cercaria
swims to penetrate a fish host and develop into a meta-
cercaria, which forms a cyst. These cysts hatch out in
the host gut when they detect enzymes and pH changes
to confirm they are in the right environment, and so
the cycle continues. Unless each intermediate host is
available, the life cycle cannot be completed. This is
crazily complex.

Many of the examples we have already consid-
ered show how unreasonable and inefficient are the
design principles behind living things. Yes, we can joke
about a camel being a cow that was designed by a
committee, but here we are witnessing fundamental
elements of functionality that are compromised by
poor construction. There is no intelligent design going
on here and there can be no “designer.” If there were,
they would be of unimaginable incompetence, though
religious fanatics turn a blind eye to it all.

There are many principles in biology that, because
they make no sense, are rarely discussed. So where are
the marine insects? There are incalculable numbers of
aquatic insects in sweet water. What is it about salt
water (where life originated) that is inimical to insect

Liver flukes have extraordinary
lives. Fasciola buski, whose
reproductive cycle is shown in
this diagram from Stanford
University, passes from adult
to ova, through miradicia,
sporocysts, rediae and cercaria
before the metacercaria reinfect
the primary host to become
mature flukes. The intermediate
stages infect plants including
Trapa, Eichhornia, Eliocharis,
and Zizania. This complexity
refutes every principle of
intelligent design.

life, whereas freshwater, which is more difficult meta-
bolically to balance, supports such a rich and varied
community? Fungi abound in freshwater environ-
ments but are also far less abundant in the sea. Why
should this be? No intelligent designer would ignore
this potentially vast habitat for a major phylum. One
family of algae is particularly deficient, for the
Rhodophyta lack flagella or cilia. Apart from drifting
aimlessly, and with some amoeboid crawling, their
all-important gametes are unable to swim. How would
any life have evolved with immobilized sperm cells? It
seems ludicrous — but tell that to the rhodophyte al-
gae. They manage fine, but in design terms these in-
congruities make no sense at all.

HUMAN DYSFUNCTION

Should you wish to see just how unreasonable,
poorly thought-out, and counterproductive the notion
of intelligent design can be, consider yourself as an
example. The human body is appallingly badly de-
signed. If you were the designer, you would be fired on
the spot, and the whole of humanity would sue you.
Your spine is badly designed for an erect posture and
you are likely to suffer pain because of it. People were
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meant to be on all fours. Standing erect came later and
was not designed into the system. Similarly, the pelvis
of a woman is just able to accommodate the passage of
the partially collapsed skull of a baby at birth, but
often it won’t fit, and without the intervention of a
surgeon, both mother and child are condemned to a
most unpleasant death. Similarly, the curious way in
which ova are shed leads to ectopic pregnancies, which
are life-threatening. As if this wasn’t enough, women
suffer a high incidence of cystitis simply because the
urinary tract is so short that bacteria can easily gain
access to the bladder. This is exacerbated by the open-
ings of the rectum and the urinary tract being situated
in proximity to one another. Some humorous commen-
tator once pointed out how poor was any design that
situated “the main sewer close to the play park” and
we needn’t elaborate on that here. Women are prone to
leak urine when they are agitated, excited, or cough-
ing, because the urethra is regulated by just one uri-
nary sphincter.

Men have two sphincters and a longer urethral
tract, which makes men far less liable to these debili-
tating problems. Yet the crucially important genera-
tive organs of male humans hang outside the body,
where they are liable to harm. If the species had been
designed to survive, then the testicles ought to be
among the best-protected organs of the entire male
body, whereas they are actually the most vulnerable.
They originate where the ovaries form, deep within
the fetal abdomen, and at birth they are squeezed

Embryological development loops the laryngeal nerve through the
aortic arch. This incongruous structure (a legacy of our evolutionary
history, not intelligent design) adds greatly to the length of the nerve.
In giraffes, the unnecessary nerve pathway exceeds 20 feet, which
is not only wasteful but delays the transmission of nerve impulses.

The sadistic mating rituals of the
bed bug Cimex lectularius are so
bizarre that they led humorist Ryan
North to devote a strip cartoon to
the topic. North’s popular
“Dinosaur Comics” often address
scientific and social issues, though
this may be the only time that bed
bugs have been satirized as the
antithesis of intelligent design.
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out through the abdominal wall to reside in the scro-
tum for the remainder of the man’s life. As a result,
two gaps remain in the abdominal musculature
through which loops of intestine sometimes escape, a
weakness which leaves men prone to hernias. The
evolutionary reason for the change of location is
because spermatogenesis does not proceed efficiently
at body temperature, and so the testes need to find a
cooler environment, which they do by hanging out-
side the body. In design terms, that is just plain idiotic.
They ought to be designed to function at 37° C like
other organs.

MUSCLE WEAKNESS

You are also in possession of unnecessary muscles
that cause the external ears to move, though most
people cannot use them and they are useless in any
case. The plantaris muscle in the foot is another example
— it is missing in 90% of people. For those who have
one, the plantaris has no useful function and is a waste
of space. Our feet were evolved for grasping branches,
and their adaptation for walking upright gives many
people problems. No wonder we need arch support.

There are parallel peculiarities in the design of the
nerves. The recurrent laryngeal nerve passes from the
brain down through the chest, threading through the
arch of the aorta and then back up towards the larynx.
This is absurd in design terms, but is found every-
where in mammals. In species with long necks, this
leads to unnecessary elongated nerve pathways that
delay the transmission time for impulses. In the gi-
raffe, where matters are taken to an extreme, we find
an extra 7 meters of wasted nerve chord.

Our teeth are as bad, for in many mouths they are
grossly overcrowded. The third molars are put to good
use in some mammals with a differing jaw line, but in
humans these teeth erupt later in life and often have to
be surgically removed. We call them “wisdom teeth,”
though their prevalence is anything but wise.

Since the third grade of my school days it always
seemed curious to me that pale-skinned people live in
cooler areas of the globe, while dark skinned individu-
als inhabit the sunny tropics. I felt that surely fair skin
would reflect light (plus annoying infrared and dan-
gerous ultraviolet) and therefore ought to be selected
for sunny regions, while blacker skin — absorbing
more of the longer rays that would warm the body —
would be much better suited to temperate zones. In
any event, why would you design humans to be with-
out fur? Unless you were also going to create looms
and textile factories, your design would immediately

condemn humans to a life of extreme privation.
Breathing is equally paradoxical. The stimulus to

breathe should sensibly result from a lack of oxygen in
the lungs, but instead it is triggered by a raised level of
carbon dioxide. This is why hysterical people are en-
couraged to breathe into a paper bag; the raised levels
of CO2 help restore normal respiration. The dangerous
consequence is that people can be deprived of oxygen
and not show respiratory distress. People working at
high altitudes can become hypoxic without realizing
anything is wrong and must be trained consciously to
increase their rate (and depth) of their breathing. It
could be argued that reducing the levels of inhaled
oxygen would be a humane way of helping terminally
ill patients to move towards life’s end without dis-
tress. Present-day procedures that involve the with-
drawal of nutriment and liquids so people starve to
death are in my view murderously inhumane. In nor-
mal circumstances, you would be prosecuted if you
refused to feed someone for whom you were respon-
sible or if you withheld all liquids from a thirsty child.
For some bizarre reason, we accept this as legitimate if
you happen to be a doctor in charge of the terminally
ill. Nitrogen narcosis seems to me a far better idea.

Our safety systems are also deficient. We know
that if people are denied a supply of water they soon

Since the teeth are responsible for preparing our food for
digestion, they are crucial for survival, yet their evolution has made
them liable to malfunction, decay, and infection. The last molars
frequently erupt against other teeth in a jaw that has no room to
accommodate them, and these so-called “wisdom teeth” may have
to be surgically extracted.

CRITICAL FOCUS | BRIAN J. FORD
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die. Yet corpulent humans have substantial reserves
of adipose tissue, which can be metabolized to pro-
duce the respiratory para-hormone carbon dioxide,
and water. No overweight individual should ever die
of thirst. Just as with camels, their fat reserves should
be metabolized to provide them with emergency sup-
plies of water. Similarly, we should be metabolically
shielded against hypothermia. If the temperature
falls, then fat reserves should be metabolized — and
fat is extraordinarily energy-rich. Nobody with body
fat should be able to die of the cold. Anyone who died
of hypothermia should (if the science of the body’s
design made any sense at all) retain their body heat
until they were emaciated. Only when the last fat is
burned, and all expendable protein is metabolized,
should it be possible for fatal hypothermia to ensue.
We store fat to provide a metabolic backup in the event
of a wasting disease or to balance out dietary input
during a period of deprivation. The fact that we have
been constructed so that we cannot utilize this life-
line when death threatens shows how poorly the body
is designed.

As a rule, living organisms synthesize their own
ascorbic acid (vitamin C) but humans cannot do so.
Only in the primates — and guinea pigs, curiously

enough — is there a defect in the gene that should code
for the relevant enzyme. Without ascorbic acid, scurvy
sets in and is a potentially fatal disease. This is an im-
portant deficiency from which we all suffer.

A BLIND APPROACH

The structure of the eye is widely cited as an ex-
ample of intelligent design because, say the proponents,
until an eye has been fully formed it simply cannot
function. Thus, evolution vaguely in the direction of a
fully developed eye could not have taken place unless
there were a designer at work, who envisaged what
the final result might be. This does not stand scrutiny.
First, there are eyes of every type in differing animals.
Some are simple (like those of spiders) whereas others
are complex (like those of flies). Some eyes (including
ours) have lenses, whereas others, like those of a squid,
work wonderfully with no lens at all. Any designer,
having worked out the perfect organ of sight, would
install it in everything that needed an eye. Running
countless different types of eyes in parallel is the height
of inefficiency.

It is the mammalian eye that provides unambigu-
ous evidence. No designer could have made such a cu-
rious mistake than in contriving our eyes. They’re as-
sembled backwards, and afflict us all with inferior vi-
sion. Under the microscope, we can examine the de-
sign of the light sensors that comprise most of the retina.
They’re marvelously constructed. There is a light-sen-
sitive component that collects light and a processing
center that analyzes the image (much of our “seeing”
is done within the retinal cells, rather than after the
information had reached the brain). The resulting im-
pulses are correlated and fed through nerve fibers to
join the information flowing in from all the neighbor-
ing cells to form a dense network of nerve fibers and
blood vessels that provide nourishment for all the cells
in the retina. This is much as you would expect — apart
from one serious design flaw.

The light, which common sense would have en-
tering the retinal cells at their sensory end, instead
comes from the opposite direction. The light we per-
ceive has to penetrate the forest of nerve cells, the net-
work of blood-vessels, and the tangle of nerve fibers.
By the time the image reaches the sensory extremity
of the sensory cells, it has passed through a bewilder-
ing complexity of obstacles. We are seeing our world
through a film of gray gauze and pink felt. In studying
the anatomy of the eye, we refer to this paradox as the
inverted retina, and all of us who look at eye sections
through a microscope wonder how the world would

Santiago Ramón y Cajal is known to few, but this former trainee
barber and cobbler became a foremost medical microscopist. Here
is his revolutionary interpretation of the retina published in 1892,
with the conducting pathways and nerve layers clearly identified.
The rods and cones that detect light lie at the base; light enters
from the top in this diagram so that, in design terms, it is upside
down. Richard Dawkins, the biologist, states that he never
understood this paradox (I explain it on page 33).
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appear if eyes had been properly designed. If only a
surgeon could remove the eye, peel off the retina, and
reinsert it the right way up, we would see the most
brilliantly colored, pin-sharp, exhilarating image of
our surroundings. The speculative use of image-pro-
cessing software gives some idea of how matters
would improve, but even this (because you perceive
it through your own inverted retina) leaves much to
the imagination.

Dr. Richard Dawkins, with whom I have lectured
in the past, says that he cannot understand this para-
dox. On page 93 of his book The Blind Watchmaker,
Dawkins writes: “I don’t know the exact explanation
of this strange state of affairs.” It is not hard to under-
stand. Imagine, if you will, a primitive multi-cellular
organism; a simple blob of life, its cell community dif-
ferentiated only into sensory and somatic cells. The
sensory cells are distributed across its surface, since
this is where the organism will detect its surround-
ings. As evolution proceeds towards a fully formed
vertebrate, a notochord forms — the first signs of a
backbone. It begins as a groove along the dorsal as-
pect, develops into a trough (the sensory cells lining
this deepening groove) until the surface closes and an
internal tube has formed, running from head to tail.
The sensory cells are now lining this primitive noto-
chord from the anterior portion of which the brain
will develop. The new brain (in essence an enlarged

The formation of the embryonic eye is well portrayed in this
diagram published by the American biologist Leslie Arey in 1942.
The lens vesicle forms from ectoderm, and the optic cup develops
from invagination of the end of the optic stalk. This is the origin of
the “inverted retina” that Cajal brilliantly revealed and which
mystified Dawkins.
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Left: The embryonic brain reveals how the external sensory layer of the gastrula (green) cover the impulse-conducting cells (red). The
central nervous system forms as the dorsal groove invaginates so that the sensory layer is enclosed and now lies within. Lateral extensions
(blue) develop towards the epidermal cells (yellow) from which the lens will form. Right: As the retinal cups deepen, the sensory layers (blue)
lie beneath the conducting layers (red). The two-layered ectoderm (yellow) forms the cornea and lens so that the structure of the emerging
eye is now apparent. As this sequence makes plain, the embryological folding processes cause the inevitable inversion of the retina.
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portion of the notochord) will develop projections that
become the retina. At the same time, regions of the
ectoderm are specializing to form the lens and cornea
that will give the developing eye its ability to focus an
image of the outside world. Growing forward to meet
these exterior structures are the extensions of the brain
— remember, with the sensory cells lining them, and
not on the outside.

As these various structures meet, the retina forms
with the sensory cells inevitably facing away from
the direction of light. Thus we can see the origin of the
inverted retina: It is an inevitable consequence of the
embryological development of the new organism. Liz-
ards develop like this; so does a rooster — and so did
you. During its embryology, an organism goes through
the entire sequence of its evolutionary history. This
was first recognized by Giambattista Vico in his
highly influential Scienza Nuova of 1720. The principle
was recognized as “ontogeny recapitulates phylogeny”
— the development of the individual repeats the evo-
lution of the species — and is now known as the reca-
pitulation theory. This concept matured with the study
of genetics, for it is now clear that the entire history of

our evolution is written into our DNA. During our
growth in the womb, we passed through the single-
celled stage like a microbe, through a simple organism
similar to Hydra, on through a phase with gill-slits like
a fish, then with the tail typical of monkeys, and even
— in the weeks before birth — covered with hair like a
tiny ape.

Many of these features remain in the adult hu-
man. Your surviving gill-slits are the Eustachian
tubes, just as your coccyx is the vestige of your tail. If
humans were merely designed, then in the uterus we
would just develop towards our destiny. Forming five
pairs of gill slits (and then discarding all but one) could
never be part of development according to a design.
Neither would the production of a tail, only for it to
be reabsorbed. Even the most obtuse designer
wouldn’t incorporate deliberate dead ends into their
production plan.

This all reveals to us that humans were not de-
signed by some supreme being. As a product of design
we are excruciatingly inefficient, metabolically
muddled, functionally futile and conceptually con-
fused. It would take a designer of unimaginable and
perverse stupidity to make so many obvious mistakes.
God is portrayed in many ways by world religions,
but not one of them insists that their deity is an idiot.

Yet we can still perceive the intervention of intelli-
gent processes in the development of life — not an ex-
ternal intelligence, of course; I am referring to the in-
telligence that is apparent within each living cell. Typi-
cal cells are probably a billion times more complex
than the simplistic models we encounter in academia,
for they undertake an extraordinary decision-making
process and can solve novel problems in real time. Cells
are wonderfully ingenious; that’s where the intelli-
gence of life resides. The way that new skin forms to
repair a wound, how leukocytes identify and extir-
pate pathogenic bacteria, just as your mouth restores
itself after a tooth extraction, or an alga repairs and
rebuilds its neighboring cells after a major trauma, all
remind us that cells have astonishing abilities. Here is
where we find the roots of intelligence.

So we can see that the design of humans is idiotic
and riddled with problems that make people suffer. If
you wish to seek intelligence in the way living sys-
tems work, then there’s no point in seeking inspiration
from God. Get out that microscope and study single
cells instead.

Ernst Haeckel’s embryo studies from 1874 his book Anthropogenie
show developing specimens of fish, salamander, tortoise, hen, pig,
cow, rabbit, and human. Although seen as a pioneer, Haeckel
exaggerated and falsified some of his studies. This has been used
by some to deny the existence of parallelism between these
disparate embryos. Haekel’s unreliability does not invalidate these
remarkable similarities. We all had a tail once.


