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Appendix - Arguments for the existence of God

Summary
The natural world contains evidence of the existence of a being who created it. This being is
outside the universe, but who is responsible for its existence, who has provided it with laws and
who has intervened in its history to allow the existence of life.
The creator has left evidence of his activity in the world we see around us. This evidence is clear in
the design of living organisms, in the fine tuning of the laws of nature, and in the bringing of the
universe into existence, as well as in many other places.
This workbook is a presentation of the scientific background to that evidence. It devotes very little
space to the arguments about the existnce of God that go with the science, but instead aims to
ensure that the debate on the scientific evidence is based on fact and not on guesswork and rumour.

For more information visit:
http://biblethink.org.uk/
Version 0.2, September 2013
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Introduction
We live in an age of atheism, where those who proclaim the existence of God are not merely
opposed, but actually derided. Among the most common arguments used to attack Christianity are
the idea that there is no evidence to support the existence of God and the idea that Christianity is
directly opposed by science. This is often coupled with ridicule of some of the more uninformed
statements about science by some of the less well informed American Creationists.
These notes are an attempt to show that, in reality, there are many different reasons for believing in
God. Some of these are philosophical, and have little to do with science as such; they are not
presented here in any detail.
Others are connected with science. In reality there is no conflict between proper science and the
existence of God. However, it is important for those who wish to speak about the scientific
evidence for creation to have their science correct. Too often someone who believes in the
existence of God makes a series of serious errors in their scientific statements. This gets creationists
a bad name and gives ammunition to the atheist who seeks to make the argument that only those
who don’t understand science can believe in God.
In reality it has been the people who believe in God who have made the most original contribution
to thought and to science over the centuries. Thomas Aquinas, Galileo, Newton, Einstein and Dirac
all believed in God, and it was this belief that impelled their search for scientific truth. Even
Charles Darwin wrote that he had never been an atheist. A creationist is simply someone who
believes that a purposeful God is the best explanation for the existence of the universe. By this
definition, all of the scientists mentioned above, including Charles Darwin, can be described as
creationists. The best thing that one can do to explain the idea of God is to understand the science.
Arguments for the Existence of God
It is usually presumed by atheists that there is no evidence for the existence of God and that those
who believe in God are unscientific. In reality, when an atheist indicates that he doesn’t know of
any reason to believe in God he is exposing his
Arguments for the Existence of God
own ignorance rather than providing a coherent
(Summary - See Appendix)
argument. The appendix to this workbook provides
1. First Cause: The universe had a beginning; it
a list of eight arguments for the existence of God.
needs a creator.
Only three of these arguments involve science.
2. Design: Objects in the universe are too intricate
to have originated by chance.
3. Purpose: Without a creator, nothing can make
sense.
4. Beauty: The existence of beauty is not a logical
necessity or a survival strategy, but requires a
creator.
5. Consistency of Natural Law: The fact that the
universe has consistent laws indicates a lawgiver.
6. Miracles: The existence of miracles like the
resurrection of Jesus or fulfilled prophecy
requires the existence of God.
7. Ethics: The existence of a clear difference
between right and wrong requires a moral entity
to underwrite it.
8. Personal Experience: The Bible has a message
that couldn’t have come from mankind.

It is very useful to have some idea of these
arguments when discussing the existence of God,
especially if one has little knowledge of science.
One can argue the existence of God without any
need to refer to scientific theory, but the ideas of
science have become a major part of the
intellectual debate between atheism and religion. It
is thus useful to have a picture of scientific theory
and discoveries when one is presenting the ideas
of the Gospel in the modern world.
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Scientific Theory
It is generally believed by scientists that the universe works by means of a small number of
consistent laws which apply throughout it and which continue to work unchanged through time. It
is also clear that while some progress has been made, we do not know these in any detail.
The laws produced by science are attempts to describe the principles of nature. They are intended to
predict the behaviour of the universe and hence to indicate phenomena that will be seen in the
future. Scientists propose laws which account for known phenomena and can be verified by
experiment; however, these laws are human constructs and may not operate under all conditions (or
may simply be wrong).
For example, consider the laws of mechanics. Isaac Newton proposed a set of laws which would
allow the trajectories of moving objects to be calculated, from the movement of balls in a game of
billiards to planets orbiting the sun. These laws have been tested thoroughly and are generally
accurate when the movement of the objects concerned are only a small fraction of the speed of
light; they are used for navigational calculations when sending space-probes to the other planets.
However, the rules become inaccurate when objects are moving at higher speeds. The planet
Mercury moves fast enough for its orbit not to be precisely what Newton’s laws would predict and
the motion of particles in accelerators like the one at CERN follows a different set of laws. Einstein
produced a better model of the working of the universe in his Theory of Relativity and this theory
gives much better predictions for particles moving at speed. However, even these laws fail when
they are applied to very small particles. It is dangerous to assume that modern science is the last
word in the understanding of nature; future discoveries may show that alternatives are required.
It would be unwise to base any conclusion on the idea that in modern science we have an ultimate
truth that will never be overturned.
The Need for Science
It is important to realise that there is no conflict between real science and the Bible. Often the two
are talking about different things: the Bible tends to talk about the way that God has revealed
himself and the way that mankind should act in the light of his revelation while science tends to
talk about the motion of planets, the structure of atomic nuclei and the classification of species of
plants.
However, sometimes the two speak of the same or similar things. Both the Bible and Science
contain ideas about simple matters such as the fact that the earth is moving in space without
material support to hold it up. They also cover ideas of the origin of the universe. It is therefore
important that if one is speaking about the areas where the Bible and Science overlap one should
not only be well informed about the science of the situation as well as the teaching of the Bible.
One of the main reasons given by atheists for rejecting Christianity is the statements of Christians
who are badly informed on scientific matters. This might include some of the odder variants of
American Creationists, but it could also include us, if we make statements about science without
understanding it.
What is a Creationist
A Creationist is someone who believes that the universe was created by a thinking entity outside it.
Creationists include such figures as Galileo, Isaac Newton, James Clerk Maxwell, Albert Einstein
and Charles Darwin. When atheists attempt to argue that there is a disagreement between science
and religion, they must remember that most of the great scientists of the past believed in a creator
God. Atheism is not on the same side of the argument as real science.
2
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1. Design, Creation and Evolution
The design argument is possibly the most common argument for the existence of God. It starts in
classical times, with the arguments of Aristotle and Cicero, was developed by Aquinas and the
Dutch theologian Lessius and was opposed by David Hume. However, the argument really reaches
maturity with the writing of William Paley, who wrote the full idea in his book “Natural Theology”
which was published in 1802. Paley illustrates the idea with reference to the idea of a watch,
possibly following the writings of Cicero who used a similar analogy involving a water-clock.
1.1 Paley’s Argument
Paley noted that if, when he walked across a heath, he observed a stone in the grass he might decide
that the shape of the stone was formed at random and that there was no particular design in it.
However, if instead of a stone he found a watch, he would be forced to conclude that the watch had
been designed by an intelligent watchmaker. In a similar way, the universe contains objects that
have the hallmarks of design, so much so that one cannot believe that the object has arisen by a
process of blind chance and natural law.
Paley’s argument is not merely subjective. He gives criteria for deciding whether an object is
designed or random. One can design an object to look random, but an object with the following
three properties must be designed:1. The object must be formed of several distinct and different parts.
2. These parts must act together to achieve the purpose of the system.
3. If some part from the system is removed, or the arrangement of the parts is changed, then the
system will no longer be able to achieve its purpose.
This argument was first published in 1802, and proved so successful that it became the main
argument for the existence of God. Indeed it
Charles Darwin
became such an important argument that the
After many years studying
overturn of the argument was seen to be proof
animals and a voyage on
the ship Beagle, Darwin
that God does not exist.
1.2 Darwin’s Response
In 1859 Charles Darwin published his famous
book “On the Origin of Species by Means of
Natural Selection, or the Preservation of Favoured
Races in the Struggle for Life” (Shortened to
“Origin of Species” in the 1872 edition). This
showed a mechanism by which a population of
organisms could evolve to fit a particular
situation, and suggested that this might account
for variation between similar forms of animal
such as Darwin’s finches in the Galapagos
islands. The book speculates on the possibility of
producing a wide range of species from a
common ancestor, and atheists seized on it as a
way of overturning Paley’s design argument,
which up to that point they had found
unanswerable.

concluded that the form of
animals and plants was not
fixed (as scientists had
previously thought) but
changed with time. He
theorised that this was due
to a process of mutation
and natural selection.
This theory was presented to the Linnaean society in
1859, after Darwin had received a letter from Alfred
Russell Wallace proposing a similar theory.
Darwin’s theory was an advance in the
understanding of biology and was soon seized on by
atheists as a way of attacking the design argument of
Paley which was, at the time, considered to be
unanswerable and was hence considerably overused.
Darwin himself had a fluctuating faith, but wrote
that he had never considered himself to be an atheist.
In many writings after Origin of Species (and even
within the book) Darwin appeals to the idea of a
creator God.
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The working of Darwin’s theory of evolution is by a process of random mutation and natural
selection.
• Random mutation involves small genetic changes in a living organism. These happen from time
to time by purely random effects in almost any organism. For the most part these mutations
make no difference at all; sometimes they are detrimental, as in the mutation that causes
haemophilia or Downs syndrome. Very occasionally, however, a mutation may be beneficial and
may cause any individuals that possess the mutation to be more effective than other individuals
who do not possess it.
• Natural Selection is the process by which some variant individuals in a species are more likely
to survive than others. The individuals which have the best survival chance gradually increase in
numbers compared to the individuals which have lower survival chances. In time the majority
form of the species will change to be better fitted to the environment and the species will change
in form.
These two ideas have both been tested and appear to take place as expected. However, there are
clearly limits to how far variation can go. Not every combination of genes will survive; horses
work well and so do donkeys, but mules (which are made by crossing a horse with a donkey) are
sterile and cannot give rise to any further generations. This means that it is likely that one cannot
produce a genetically viable line which will move from simple organisms to the organisms known
in modern times. No-one knows for certain whether such a line could exist, but those who wish to
invoke evolution as a means to explain the existence of all modern organisms have a blind belief
that this is the case.
The theory of evolution could have remained an interesting biological theory, as relevant to the
questions of religion as Maxwell’s equations are. However, mid-Victorian atheists found it a useful
vehicle with which to attack the idea of design, at that time overwhelmingly the most used
argument for the existence of God and, thanks to Paley, considered unanswerable. The point about
the theory of evolution is not that it disproves the existence of God (it doesn’t) but that it
undermines the main argument used to support the existence of God in the nineteenth century.
1.3 Restrictions on Evolution
The Darwinian theory of evolution proposes a route by which features might arise in organisms.
However, the mechanism imposes limits on what features might appear. The requirements are:• The feature must be able to arise by means of a series of single steps, each one minor in itself.
• The steps must occur one at a time; any modification which involves several changes at once
cannot be supported by any variant of Darwinian evolution.
• Each modification in the series must show an advantage for the organism in which the
modification occurs.
Darwin himself wrote: “If it could be demonstrated that any complex organ existed which could not
possibly have been formed by numerous, successive, slight modifications, my theory would
absolutely break down.” (Origin of Species, 6th edition, NY university press, p 154). Various organs
and internal systems of this kind have been proposed, including the blood system, the eye and the
avian lung. On a cellular level there are many more candidates.
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1.4 Irreducible Complexity
The introduction of the theory of evolution provided a possible explanation for many of the
structures and systems in biology. It did not provide an explanation for all of them, but atheistic
evolutionists had a great faith that in the end, with modification, the theory of evolution would
account for everything seen in nature. No-one had considered the conditions that could determine
whether a particular system could be accounted for by an evolutionary explanation.
The rules had already been worked out by Paley, but he had ignored them himself. However
Michael Behe made reference to them in his 1996 book “Darwin’s Black Box”. In this book Behe
emphasises the problem of producing systems where several components are required for the
function of the object, and where the removal of one of the components is sufficient to prevent the
system from achieving its purpose. This idea was described as “irreducible complexity”.
The important point about irreducible
complexity is that it is unlikely that any of the
components of a living system would occur by
natural processes. Occasionally one could argue
that components have arisen by a process of
evolution from other components, but that all
the components have arisen simultaneously is
inconceivable.

Behe’s Mousetrap
Hammer
Spring
Bar

Trigger
Platform

The mousetrap needs all five of its components
(hammer, trigger, spring, holding bar and platform) to
work. If one of these components is missing the
mousetrap is not simply a little less efficient. It will not
work at all. In this it exhibits the property of irreducible
complexity.

Thus a system shows irreducible complexity if it
contains several separate parts which must all
exist for the system to achieve its purpose. Behe
used the analogy of a mouse trap to illustrate
this; the mousetrap has five components, a
platform, a hammer, a trigger, a spring and a
holding bar. If any of these is missing then the
mousetrap will not merely be less efficient; it
will not work. The mousetrap is thus irreducibly
complex.

However, there is a second condition which is not so obvious in Behe’s book (although he appears
to have understood it very well). This is the condition that the parts in the system must not be
available from other systems, from which they can be adopted unchanged. For the system to be
irreducibly complex it is necessary to show that the components all needed to be made and put
together just for the system under consideration. Critics of Behe have attacked the analogy by
suggesting that one could find a use for an incomplete mousetrap, but these are essentially missing
the point. The mousetrap is only an analogy; the question is whether a real biological system exists
with irreducible complexity.
Two other points made by Behe concern the development of efficient systems from other systems.
The first is that one might imagine a possible way of moving from one system to another by a
process of steps, but it is necessary to show that these steps were all beneficial and that the parts of
the two systems are in fact identical for one to believe that the steps have happened in reality.
The other point concerns competition between systems. If there is a route which will get to a more
efficient system by means of tiny increments but that route is dominated by an existing system then
the route will not occur in an evolving system. A steamship could not have evolved in a darwinian
universe as the earliest steam engines were less efficient than sails at propelling ships and would
5
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therefore have been eliminated. It was only because there were determined and visionary men to
design the steam engines that they survived the inefficient stage of their development and were able
to overtake sail as a means of propulsion.
1.5 Micro and Macro Evolution
There is no doubt that evolution has happened. Modern dogs exist in a wide variety of breeds which
appear very different from one another, but which have been bred from only a small selection of
more primitive dogs. Modern sheep also appear in a wide variety of breeds which DNA analysis
shows come from only five original varieties; we know that in the mediaeval and classical worlds
sheep looked considerably different from modern breeds.
These are examples of micro-evolution, changes in the form and genetics of individual species
which do not make any essential change to the basics of the species. Micro evolution can continue
for a long time without creating radically new organisms. Dogs may have changed shape and
variety by intensive breeding, but they have not become cats, horses or trees. The fact that
evolution takes place on a small scale can be thought of as a clever idea by a creator to ensure that
his creatures continue to be well fitted to changing environments.
However, this is different from an attempt to explain the whole of life by a simple repetition of an
evolutionary process over a very long period of time. The idea of evolution which continues from
the simplest micro-organisms to the most complex modern organisms is called “macro-evolution”.
Unlike micro-evolution there is no evidence to support this and much to show macro-evolution
based on random mutation and natural selection cannot account for the richness of life.
1.6 Evolution and Evolutionism
The atheists who use the idea of evolution as an attempt to prove that there is no God use a logical
fallacy. They show evidence for micro-evolution and assert that this proves that macro-evolution
has occurred. The evolutionist then goes on to assert that evolution disproves the existence of God.
This is not a necessary conclusion, however. God could create a world in which even macroevolution takes place, although the evidence is that he has not done so.
The theory that everything has come from a few simple building blocks as a result of random
chance and natural law is a necessary conclusion from atheism. If there is nothing other than
random chance and natural law, then everything that exists must be the product of that, a thought
which goes back to the days of Epicurus. Evolutionism is a philosophy that comes from atheism,
not the other way round.
The argument that atheists make from their belief in evolution goes as follows:1. Evolution comes from random chance and natural law.
2. Therefore life has no purpose.
3. If life had been created by God it would have had a purpose.
4. Therefore there is no God.
This, of course, is completely circular. If one decides that evolution must be true because there is no
God one cannot decide that there is no God because evolution is true. In addition there is the
problem that God could fine-tune even evolution by random mutation and natural selection to
achieve his ends if he so desired. The evidence, however, is that he has not done this but has
involved himself directly in creation.
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2. Design: Systems in the Body
This section deals with parts of the anatomy of living organisms which show irreducible
complexity. Three systems are considered, the circulation of the blood, the eye and the lungs. Each
of these exhibits irreducible complexity to a great degree.
2.1 The Circulation of the Blood
Large animals require blood to carry nutrients and oxygen to the tissues and to carry waste products
(mainly nitrogenous waste and carbon dioxide) away from the tissues. A small enough animal can
manage without blood as the distances over which oxygen has to travel are sufficiently short for a
system of empty tubes or a body cavity to allow
oxygen to diffuse passively to the tissues and
Mamalian Circulatory System
nutrients dissolved in tissue fluid to do the same.
Lungs
However, once an animal reaches the size of a spider
Pulmonary
Pulmonary
Vein
Artery
it is necessary to have a system to carry oxygen,
carbon dioxide, nutrients and waste and a complex
system is then required.
The circulatory system with which we are most
familiar is the system that appears in mammals and
birds. This has the following elements:•

A method of introducing nutrients into the
bloodstream: in higher animals this is carried out
by the combination of the digestive system and
the liver.

Arteries

Veins

Heart
Liver

Digestive
System

•

A method of introducing oxygen to the
bloodstream and eliminating carbon dioxide: in
higher animals this is carried out by the lungs.

•

A means of pumping the blood around the body:
Kidneys
in higher animals this function is carried out by
the heart, but one can imagine a simpler system
which has a section of blood vessel which
performs similar function, as in an earthworm.
This system requires three features to operate:
Tissues
- A muscle to provide contractions
- A pacemaker to ensure that the contractions repeat at appropriate intervals
- Valves to ensure that the blood is pumped in the correct direction.

•

Blood vessels: these carry the blood from one part of the body to another. In higher animals
three types of blood vessel are required:- Arteries, which take blood directly from the heart. These must handle large ranges of blood
pressure with every contraction of the heart, which means that they need thick, muscular and
elastic walls.
- Veins, which return the blood to the heart. These have only a small pressure gradient and thus
need to have valves in them to prevent the blood from flowing in the wrong direction.
- Capillaries, which carry blood close to all parts of the body and allow nutrients and oxygen to
diffuse into the tissues; these need very thin walls to allow this diffusion.
7
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A means of eliminating waste: without this the
bloodstream will soon become polluted and
useless. In higher animals this function is
carried out by the kidneys.

•

A means of carrying oxygen: this is necessary
to allow the blood to carry out its primary
function. Most animals use haemoglobin for
this purpose, but some (insects and
arthropods) use haemocyanin instead. Higher
animals have red blood cells to contain the
haemoglobin but some animals simply have
haemoglobin complexes in the blood plasma.

Haemoglobin
100%
Saturation (%)

•
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Dissociation Curve
for Haemoglobin

50%

0%

•

A means of repairing the circulatory system
when it is damaged. In higher animals there is
a complex biochemical system to produce
blood clots. Spiders do not have such a
system, but they have a thick and resilient
exoskeleton instead; if even a small breach is
made in this the spider will bleed to death.

0

40
80
120
Oxygen partial pressure (mmHg)

Haemoglobin is a complex molecule which is
necessary to allow blood to be carried round the
circulatory system. It needs to be able to absorb large
amounts of oxygen in the lungs but to release the
oxygen at the tissues. The tendency to absorb oxygen
at different concentrations is expressed by the curve
above (the dissociation curve). This has a remarkable
drop for low oxygen concentrations (expressed as a
partial pressure).

In addition a higher animal would need systems
for making blood, for regulating blood volume
and pressure and for recycling damaged and used
blood components. It is difficult to imagine a blood system which manages without these, but it is
not clear (at least to the author) how they work in lower animals such as earthworms, or in animals
with open circulation systems like spiders. The lymphatic system is also required in higher animals
to return tissue fluid, which has diffused out of capillaries, to the blood circulation; this is not
needed in earthworms or spiders where the veins can collect body fluid directly.
The circulatory system requires most of the subsystems within it to be active for any benefit to be
gained by the organism in which it is found. A
Spiders and Open Circulation
circulatory system which had no muscles, or no
Insects and arthropods such as spiders have open
valves, or where the blood did not contain a
circulatory systems. In systems like these the heart is
substance capable of taking on large amounts of
rudimentary and consists of a single chamber with a
oxygen at the lungs and releasing it at the tissues,
valve at each end, the tissues are bathed in free body
or where there was no method of absorbing
fluid without capillaries and the blood vessels either
carry blood from the heart to the tissues or back again.
oxygen from the environment, or where waste
Even an open circulatory system is irreducibly
nitrogen compounds could not be eliminated,
complex. It still needs a heart muscle, valves and
would be completely useless. A system where
pacemaker, blood vessels, a digestive system, lungs
capillaries failed to come within a few microns of
and a means of eliminating waste products. The spider
every tissue would be equally useless and a
system has no means of producing clots but the
hardness of the outside skeleton of the spider usually
system which could not handle minor injuries
protects it.
would cause the organism containing it to bleed
The closed blood systems of mammals, birds and
to death. A set of arteries is no use without a
reptiles could not have evolved from the open system
mechanism for pumping the blood, and a clotting
of arthropods and insects. In a spider oxygen is carried
system is no use without the rest of the
by haemocyanin not haemoglobin. Any system which
evolved from a spider-like open system would also
circulatory system.
have to be based on haemocyanin.
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The Mammalian Eye
Ciliary Muscle

Aqueous
Humour

Retina

Cornea
Lens

Vitreous
Humour

Optic Nerve

Once a primitive circulatory system exists
one can imagine how it could improve by a
process of evolution. For example, the heart
could become gradually more efficient and
the strength of the arteries could increase as
the pressures increased, but unless there were
valves in the system, a set of blood vessels, a
digestive system, a respiratory system and a
means of eliminating nitrogenous waste the
system would still be useless.

Pupil
Iris
Choroid

Essentially one can only conclude that the
circulatory system of the blood is irreducibly
complex.

Sclerotic

2.2 The Eye
A second example comes with the eye found
in most animals. The mammalian eye has a
number of important parts which are all
necessary for the system to work. The system
is clearly very complicated and most of the
parts require a sudden step change for them
to come into existence. However, evolutionists have come up with an account of how the eye might
have evolved. The progress begins with a light sensitive spot, which gradually becomes the bottom
of a pit in the skin of the organism which has it; this allows the spot to detect the direction of light
which arrives at it. The cavity then becomes filled with
Proposed Evolutionary Process
optical jelly, which improves focussing, and finally it
Light sensitive spot
closes up, acquiring a cornea.
The light enters through the cornea, which carries out most
of the focussing; focus is corrected by the lens. The amount
of light admitted to the eye is controlled by the iris. The
retina is full of light sensitive cells which translate light
intensity into nerve impulses. The eyeball is protected by a
very tough capsule; the sclerotic is the main protective
layer.

There are various problems with this scenario. First
among them is the problem of making a light sensitive
spot in the first place; the set of reactions required is
complex and any one of them alone is without other use.
There are problems with the retention of an optical jelly
within the eye unless there is a cornea to hold it in place,
and there is no point where the system can become a
freely rotating eyeball like the real thing. Given a set of
reactions suitable to produce a photosensitive system and
a means of keeping the optical jelly in the eye cavity the
progression could possibly account for an insect
compound eye.
However a rotating eye requires a complete break with
the skin surface on which it forms, the provision of a
cable containing blood vessels and the optic nerve, and
muscles to allow the eye to point in the right direction.
These must all appear together or the system will be of
less use than the previous fixed eye. One must therefore
conclude that the eye could not have evolved.

Spot at bottom of cavity
provides directional
information about light.

Cavity is filled
with optical jelly.

Outside transparent
membrane seals the
cavity

This set of steps is proposed as the beginning
of a progression which ends in the evolution
of an eye. It might account for a fixed eye,
but not a rotating eyeball.
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2.3 Lungs
The lungs are the system which takes oxygen from the air and allows it to diffuse into the
bloodstream, while at the same time allowing carbon dioxide from the bloodstream to escape into
the air. Mammalian lungs are characterised by a large surface area inside, closely associated with a
fine network of capillaries which covers the whole surface, a trachea which allows the air in and
out of the lungs and a collection of muscles (diaphragm and intercostal muscles) which provide
forced ventilation to the lungs by making them expand and contract. Amphibians and reptiles have
very similar lungs to this. Spiders often have book lungs, which are passive with many layers of
lung tissue to allow the exchange of gasses. Birds have a completely different pattern of lungs
where the air enters the lung through one set of tubes and leaves through another, the whole being
propelled by a pair of bellow-like air sacs.
Inside the lungs the air always
The Avian Lung
flows from the rear of the bird
towards its head. This means
that instead of the fresh air
Anterior
Parabronchi
Air Sac
being mixed with stale air
which has already been
Lung
breathed the air entering the
lungs is almost entirely fresh
(there will be only a small
Trachea
amount of stale air in the
trachea, which is short).
Instead of sacs (known as
Posterior
alveoli) in the lungs the lungs
Air Sac
contain a network of fine tubes
called “parabronchi”. These
form an extremely efficient
Lungs in birds have a completely different structure to that of other animals.
method of absorbing oxygen;
The air is sucked into the posterior sac from where it is blown through the
such a system is required by
lungs into the anterior sac. Finally the air is expelled from the anterior sac
through the trachea. Instead of the small sacs in mammalian lungs the bird
birds because of the large
has a network of fine tubes called parabronchi where the gas exchange takes
amount of energy that needs to
place. The arrangement ensures that there is very little mixing between fresh
be used in flight.
air and breathed air, unlike the situation in the lungs of a mammal

Bird lungs are so different from the lungs of mammals and reptiles that it is impossible to construct
a series of small changes that could develop one set of lungs from the other. There is no possibility
of this change happening gradually.
2.4 Summary
There are many systems within living organisms that cannot be accounted for by the gradual
sequence of beneficial alterations that is required by the theory of evolution. While organisms may
evolve once they have come into existence, the evidence is that they must have been designed at
some time in their history.

10

Science and God

Enzymes

3. Biochemical Design: Enzymes
The basis of life is chemical. This means that the processes which drive living organisms are series
of chemical reactions. The chemical reactions are facilitated by a set of special chemicals called
enzymes. These are a form of catalyst; they cause chemical reactions to take place without
themselves being altered by those reactions. There are non-biological catalysts, but these are
usually fairly indiscriminate and promote a wide range of different reactions. Enzymes are specific.
They usually promote only one specific chemical reaction. This allows tremendous control of
activity inside living organisms and makes possible the processes of life.
Enzyme Action
Enzyme

Active Site

Enzyme
operates
on substrate

Substrate
Molecule

Substrate enters
active site
of enzyme
Products

Initially the enzyme has an empty active site. The reaction
begins when the substrate is accepted into the active site on the
enzyme. The reaction is then carried out (in this example the
reaction splits the molecule into two smaller sections) and the
products are ejected from the active site. The enzyme is now
free to mediate the reaction on another substrate molecule.
The reaction depends crucially on the specifics of the active
site on the enzyme. This must fit the substrate so that the
correct kind of molecule enters it, but must also force the
correct action to happen. The shape is important, but so are
electric charge and degree of affinity to water in different parts
of the active site.

Enzymes are a class of proteins. They are
made up of amino acids connected
together to form long chains. The chains
then wind around themselves (and
sometimes other chains) to form three
dimensional structures. The structure will
include one or more active sites, which
are the places where the chemical
reactions take place. The active site will
need to fit the molecules on which it
operates, in terms of shape, distribution of
electric charge and chemical affinities.
This ensures that exactly the right
molecule is accepted into the site and that
the correct chemical reaction takes place.
This means that the shape of an enzyme is
absolutely crucial to its function, as is the
distribution of electric charge and the
distribution of chemical properties. Even
a small change to any of these is likely to
prevent the enzyme from carrying out the
reaction for which it is needed.

The structure of the enzyme molecule
depends very strongly on the amino acid
sequence within it. Proteins are formed in
a single chain, in which the amino acids
are put together like beads on a necklace. The different amino acids have different shapes and
chemical properties, so the final shape of the protein will depend on the composition of amino acids
along the chain. Different sequences of amino acids will fold up into different shapes, and the
surface will have chemical properties and distribution of electric charge which also depend
crucially on the order in which amino acids are put together. Enzymes, being made of protein, have
functions which are crucially dependent on the sequence of the amino acids which make them up.
Proteins are made by stringing together large numbers of amino acid molecules, one after another
in a long chain. Each link on the chain is a single amino acid. Twenty different amino acids are
used, each with its own properties. It is conventional to represent each protein with a single letter. A
very small protein with only 12 amino acid residues could be KVFGRCELAAAM; this would be
11

Enzymes

Science and God

The Structure of Proteins
K V
F G

R C E L A

A

A M

Proteins are made of long strings of amino acid
residues. Usually each amino acid residue joins to
two others, one each side, by a chemical bond
known as a “peptide bond”. The letters in the
diagram represent different amino acids; A
represents Alanine, R represents Arginine, C
represents Cistein, V represents Valine and so on.
The important properties of these amino acids are
the charge of the residue, the attraction to water
and whether the residue is polar (ie has different
charges in different places). Alanine is nonpolar,
has a neutral charge and is slightly averse to water.
Arginine, on the other hand, is polar, has an overall
positive charge and is strongly attracted to water.
Cistein is unusual in that it can form an
additional chemical bond (a disulphide bridge) to
another Cistein residue elsewhere on the protein
chain or even on a different chain. This helps to
maintain the shape of the molecule.
The sequence of the amino acid residues will
have an important effect on the shape of the
molecule when the chain is folded up. The function
of the molecule is thus crucially dependent on the
exact sequence of the amino acids.

different from another 12 amino acid protein with
the sequence KVRRGYELKKAM. The primary
structure of the protein is equivalent to a message
written in an alphabet of 20 letters.
The function of the protein is crucially dependent on
the sequence of amino acids within them. As an
analogy, consider the two seven-letter words
EPITAPH and SPINACH. Of the seven letters four
are identical, but the two words clearly have quite
different meanings.
It is possible to form chains of amino acids in a test
tube by mixing together the different amino acids
and using a catalyst to promote the peptide bond.
When this is done any of the amino acids is equally
likely to form any particular position in the resulting
chain. The fact that ordinary reactions (not
controlled by the full molecular mechanism of the
cell) are completely random allows one to calculate
the probability of a particular protein being formed.
Consider a chain which consists of only one amino
acid residue. There are 20 different amino acids, so
20 such chains are possible.

Now consider a chain made of two amino acid
residue. There are 20 possibilities for the first residue and 20 possibilities for the second residue.
This means that there are 20×20 = 400 different possible chains of length two. If it is crucially
important to have one correct sequence the probability of achieving this by ordinary chemical
processes is 1 in 400.
For a three residue chain the number of possibilities is 20×20×20. 20×20×20 is written 203 and
works out to be 8,000. The probability of arriving at the correct sequence for a chain of three amino
acid residues is 1 in 203. This can be written 20-3 and is equal to 1/8,000. (Note: the direction of the
chain is significant. AAB is not the same as BAA.)
Suppose that the chain is much longer. We will suppose that there are n amino acid residues in the
chain. The total number of possible chains is 20×20×20× ........ ×20 where there are n 20s in the
multiplication. This number is 20n, a number which becomes very large for quite modest values of
n. Where n = 20 (a chain made of a sequence of 20 amino acid residues), the number of molecules
is 2020 ® 1.04×1026. This would be written out as 104,000,000,000,000,000,000,000,000 which is a
hundred and four million billion billion. When
n = 50 (the chain has 50 consecutive amino
Scientific Notation for numbers
Scientists often deal with numbers which are very large or
acid residues) the number of possible
very small. They have therefore developed a method of
sequences is 2050 ® 1.125×1065.
Real enzymes are protein molecules
containing hundreds of amino acid residues.
The probability of arriving at a correct one by
chance is clearly tiny.
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writing these numbers down in terms of powers of ten.
The number is written as a decimal with the number of
zeros following it as a power of ten afterwards.
3×104 = 30,000
4.0×10-3 = 0.004

1.5×106 = 1,500,000
3.6×10-5 = 0.000036
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Lysozyme
R

H G L D N

K
M
A
10
K V
A
F G
R C E L A
L R C G R I W A
130

135

90

S
S
L

D I T A

S

V

N

100

20

Y
R

Q V D

T

G
K V
120 C C
R
A
N
A
R
K
W
F
A
E

G
Y
S
L
G
N
W
30

C A K K I
V
C L N
L
S
N
A S
80
D
R
I
C P
G
S
N
C N
G
D
V
W
G
G
S
W
P
M N A
R T
W
N
110
70
R
F
S
N
N
T
60
Q 40
I Q L
I G Y D T S G D T N R N T A
50

This is the sequence of an enzyme which is used to break down cell walls, which makes it useful in digestion and
elimination of bacteria, damaged cells and worn-out cell components. It is 129 amino acid residues long (some
variants have additional residues, and the numbering presumes that all these additional residues are present - which
does not happen in any particular variant). Lysozyme is one of the shortest chains in any enzyme, and it was one of
the first to be sequenced. Several different variants are known; it is quite likely that there are several million variants
that would work adequately. However, the number of working variants is still very small compared to the number of
non-functional sequences of the right length.

Consider the enzyme Lysozyme. This is necessary in almost all living organisms because it disrupts
cell membranes and is used to recycle components of cells as well as in attacking bacteria as part of
the immune defence system and in the digestive system.
There are about 129 amino acid residues in Lysozyme; the number of different chains this length is
20129 ® 6.8×10167. However, there are about 107 possible working variants. This means that the
probability of arriving at a working version of Lysozyme in one attempt by a random process is less
than one in 10160. This is an enormous number.
10160 =

10,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,
000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,
000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000

There are about 1080 elementary particles in the universe (there are about 1078 atoms). This means
that the probability of generating a single working lysozyme molecule is less than the probability of
finding a single elementary particle in the entire universe in a single random trial and then repeating
the action as many times as there are elementary particles in the universe, selecting the correct
13
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random elementary particle each time. This is as close
to impossible as makes no difference.
The probability calculation assumes that the
conditions are exactly right to produce proteins. This
means that the system which produces the molecule
contains all 20 amino acids ready for reaction, that
there are no other amino-acids in the system and that
all the amino acids are L-forms. In a solution of
amino acids formed by undirected chemical means
this is unlikely to occur.
Atheist Arguments
Accounting for the existence of enzymes is a major
problem for atheists. The usually argument that is
usually made by atheists is that enzymes began as
non-specific organic catalysts and gradually evolved
to their modern forms which only support specific
actions. They can point to a handful of enzymes
which will promote more than one reaction, or where
the sequence for two different reactions is fairly
similar.

Science and God
L and D Amino Acids
L-Form

D-Form

COOH
CH3

C

NH2

COOH
NH2

C

H

CH3

H
Asymmetric
Carbon Atom

Amino acids (apart from Glycine) have an
asymmetric carbon atom which means that they
come in two forms which are mirror images of
one another. The two forms are known as a L
form and a D form. The diagrams above and
below show a representation of the L and D forms
of Alanine
All the amino acids used in living organisms
(with a few very special exceptions) are L amino
acids. Even a small number of D forms in the
makeup is disastrous. However, amino acids
formed by ordinary chemical processes have an
equal proportion of L and D forms.
D-Alanine

L-Alanine

In fact this is a completely pointless argument. An
O
O
enzyme which promotes a wide range of reactions is
more danger than use, as it is likely to destroy the
C
C
N
N
careful balance of life rather than promote it. There
O
O
C
C
are some broad-range enzymes but these tend to have
C
C
specific uses such as breaking up proteins or nucleic
acids to remove them from cellular machinery or as
part of the digestive system. Processes like building
up specific DNA sequences, making ATP or handling NADH are far to specific to be manageable
by a generic organic catalyst.
Summary
The chemical reactions that are necessary to support life are generally mediated by very specific
chemical catalysts call enzymes. Without the enzymes these reactions would only happen
extremely slowly and would not be specific enough to allow life. Enzymes are special proteins
which are formed by making long chains of amino acid residues. The precise function of the protein
depends on the exact sequence of amino acids in it; only correct sequences will have the right
enzyme action. All sequences are equally likely when protein-like molecules are made by ordinary
chemical processes. One can therefore calculate the probability of a particular enzyme being
formed by random chance and natural law. This is extremely small, so small that it is impossible to
accept that even the shortest enzymes required for life were formed by a process of random chance
and natural law.
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4. Biochemical Design II: Metabolic Pathways
For any organism to remain alive it must perform chemical reactions to move, to reproduce and to
grow. This requires energy. Thus any living organism must have a method of extracting energy
from the chemicals it can ingest as food. One of the most straightforward foods is glucose; this is
prepared by the body from almost all carbohydrates. The pathway by which energy is extracted
from glucose is common to almost all forms of life on earth. Even with a simple process like this,
however, it is obvious that a vast complexity must arise all in one stage.
4.1 Energy and ATP
Living cells us energy in the form of ATP. This is
adenosine triphosphate, an adenosine molecule
with three phosphate groups fastened to it. ATP can
shed one of these phosphate groups to become
ADP + phosphate; in doing so it releases energy.
The purpose of the metabolic process is to convert
glucose to carbon dioxide and water in such a way
as to use the energy released to convert ADP and
phosphate into ATP.
ATP is a particularly useful method of transferring
energy as it can easily take part in the chemical
reactions that the cell needs to continue for life
processes.
4.2 Outline of Respiration Pathway
The basic reaction carried out by this process is:

ATP
Phosphate
Groups

NH2
N

O

O

O

H C

O P O P O P CH 2
N
O
O
O
O
H H
H
H
OH OH

C
C

C
N

N
CH

Adenine

Ribose
This is an ATP molecule. The large end is a ribose
molecule attached to an Adenine molecule (the
ensemble is called Adenosine). Attached to this is a
chain of phosphate groups. Converting ATP to ADP
(with only two phosphate groups) and a spare
phosphate group releases 30.5 kJ per mol.

C6O6H12 + 6O2 Î 6CO2 + 6H2O + Energy.
This reaction is carried out by a cascade of reactions; one set takes the glucose and gradually
converts this to carbon dioxide while releasing energetic electrons and a little ATP; the other takes
the energetic electrons (carried by a molecule called NADH) and uses them to generate ATP while
releasing water.
Cellular Respiration
Glucose
Pyruvate
Glycolysis

2CO2

Acetyl
Co-A

Pyruvate
Conversion

Citric
Acid
Cycle
4CO2

NADH

NADH

NADH
2ATP

2ATP
6O2

Electron Transport Chain

28ATP

The oxidation of Glucose
takes three main steps, each
of which has many separate
stages. These steps are
glycolysis, which does not
require oxygen, Pyruvate
conversion, which prepares
the products of glycolysis for
final use, and the citric acid
cycle which extracts the final
energy from the glucose
products and releases the
remains as carbon dioxide.

The electron transport chain takes the energy brought to them in energetic electrons carried by NADH molecules and
generates ATP using this. This also eliminates the problems that would be caused by free electrons in a living cell.
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4.3 Glycolysis
The first stage of the respiration process is Glycolysis. This is a chain of ten reactions which starts
with a molecule of glucose and produces two molecules of pyruvate, two molecules of ATP and two
molecules of NADH, along with water. Each of the ten reactions requires its own unique enzyme.
O

Glyceraldehyde 3 Phosphate:

P

O

CH2

CH

C

OH

H

2 × Glyceraldehyde 3 phosphate

Glucose:
HO
H
OH

CH2

O
H
H

H

OH

OH

H

Preparatory
Phase
(5 reactions)

2×ATP
2×ADP

NADH

Payoff
Phase
(5 reactions)

NAD

OH

2 × Pyruvate

Glucose
2×ADP 2×ATP

Pyruvate:

O
CH3 C C
O

OH

The glycolysis process is additionally complicated in that the preparatory phase uses some of the
ATP produced in the payoff phase. Without the payoff phase the preparatory phase cannot work
properly. Essentially two molecules of glyceraldehyde have a higher internal energy than the
molecule of glucose from which they were formed, and this needs to be injected into the system
from ATP.
Glycolysis on its own will not solve the energy problems of an organism as it produces NADH and
pyruvate, both of which are very reactive and dangerous to the system. In the most complicated
systems the NADH is used in the electron transport chain while the pyruvate is converted to Acetyl
coenzyme A and used in the citric acid cycle. In muscles, however, the pyruvate is converted to
lactic acid (the conversion uses the NADH); the presence of this in the muscles contributes to
stiffness after exercise. In yeast the pyruvate and NADH are converted to ethanol (alcohol) with the
release of carbon dioxide.
4.4 Pyruvate Conversion
The conversion of pyruvate into acetyl co-enzyme A (Acetyl co-A for short) is itself a complex
process. It is carried out by a protein complex known as Pyruvate Dehydrogenase. This has three
domains E1, E2 and
Action of Pyruvate Dehydrognase
E3, each of which has
Acetyl Co-A
CoA-SH
an associated
co-factor (TPP, the
Lipoyl group and
Pyruvate
TPP
Acetyl-S
FAD) which
SH
+ transports the
NADH + H
complex through the
SH
FAD
S
system before
SH
TPP
CO2
S
returning to repeat
CHOH
+
NAD
CH3
E1
E2
E3 FADH2
the process.
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The output of the process is acetyl coenzyme A, which fuels the citric acid cycle and NADH which
is used to send electrons to the electron transport chain where more ATP is generated. The process
involves five reactions, each of which has its own active site. Three co-factors are used, smaller
molecules which work with the main protein complex to transport intermediates from one reaction
site to another. Clearly this is an extremely intricate process.
4.5 The Citric Acid Cycle
The last of the three stages which handles the derivatives of the original glucose molecule is the
citric acid cycle, a system of eight reactions which starts and ends with oxaloacetate and generates
NADH and ATP in the process of converting the last elements of the glucose to carbon dioxide.
The Citric Acid Acetyl Co-A
Cycle
NADH

1

Oxaloacetate

Citrate
2

8
NAD
Malate

Isocitrate
NAD
3

7

NADH
a -ketogluterate
NAD
4

CO2

Fumerate
FADH2

6

CO2

FAD
Succinate
ATP

5

succinyl Co-A

NADH

The oxidation of the carbon atoms from
the Acetyl group are carried out in
reactions 3 and 4 of the cycle. The rest
of the cycle is needed to restore the
working molecule to Oxaloacetate, at
which point it can accept another acetyl
group from Acetyl Co-A. In the course
of a single revolution the cycle generates
one ATP but also generates three NADH
and one FADH2 molecule which contain
high energy electrons. These will be
used in the electron transport chain to
generate rather more ATP than is
generated by the Citric Acid Cycle.

ADP

As this process is a cycle it is difficult to
see how it could have arisen in small steps. Some anaerobic bacteria exist where the reaction from
a-ketogluterate to Succinyl Co-A is missing. The reactions from Oxaloacetate to Succinyl Co-A are
then driven backwards to produce molecules used in other parts of the bacterium. However, even
here it is difficult to see how the parts of the cycle that have arisen could happen one at a time as
the bacterium needs all the products of the cycle to stay alive.
4.6 The Electron Transport Chain
The final, and most elaborate, element of the extraction of energy from glucose (and other fuels
which produce high energy electrons) is the electron transport chain. This is carried out by a set of
elaborate protein complexes which are attached to the cell membrane (in the case of bacteria) or in
the mitochondria (in the case of animals).
The process has two components. The first of these is the electron transport chain proper, in which
high energy electrons are accepted from NADH and their energy is used to pump hydrogen ions
(protons) across the membrane so that there is a positively charged area on one side of the
membrane and a negatively charged area on the other side. Essentially this process creates a battery.
The second stage involves a protein complex which uses the potential difference to drive what can
only be described as an electric motor; the rotating shaft of this motor drives a set of proteins which
will convert ADP + phosphate to ATP. The protein complex which carries this out, ATP synthase, is
one of the most remarkable chemicals in existence and genuinely deserves the description of
“microscopic molecular machine”.
17
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The Electron transport Chain
Hydrogen Ion concentration increases
Cytochrome-C

4H+

Membrane

Ubiquinone

I
2NADH

III
4H+

4H+

8H+
O2

Hydrogen Ions are
pumped from here

2NAD

IV
2H2O
Electron Path

The electron transport chain has three main protein complexes (I, III and IV - Complex II is an alternative to I) Each
of these complexes transfers electrons along the membrane and in doing so reduces their energy and pumps
hydrogen ions across to the other side of the membrane. The electrons are carried on to the next complex by
messenger molecules which shuttle around the membrane; the transport from complex I to complex III is performed
by ubiquinone and that from complex III to complex IV is carried out by cytochrome-C. The total result is that every
four molecules of NADH transfer 24 hydrogen ions across the membrane. (A hydrogen ion [H+] is a proton.)

ATP synthase is obviously complex; it contains moving parts and an electric motor to cause the
main shaft in the middle to rotate (see box below). It is difficult to imagine how anything so
complex could come into existence by a process of random chance, and the only other explanation
is an intelligent designer. In fact, while the the ATP synthase complex is the most obviously
designed element of the process, it only contains eight different proteins (some in several copies,
and all assembled correctly). Complex I contains 43 different subunits.
The electron transport chain is not essential for life. Some microorganisms (for example yeast)
manage to survive very well with only glycolysis, but only in a very sugar-rich environment. For
the rest of the system to operate it is necessary for it all to be present. The pyruvate conversion
process produces NADH which needs to be disposed of but produces no ATP. There is no
advantage in having
ATP Synthase
this conversion
ATP Synthase consists of eight
Stationary
process on its own. It
Components different proteins. One protein
forms units of an electric motor
is only when the
which sits in the membrane.
electron transport
Hydrogen ions pass through the
chain is working that
assembly of these components
pyruvate conversion
Membrane and cause a shaft to rotate. The
or the citric acid cycle
shaft has a cam on it which
causes changes in the
are of use.
+
H
ADP+P
ATP
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+
H
Rotating
Shaft

conformation of a set of three
pairs of protein molecules on the
inner side of the membrane. The
result of this is that the proteins
accept ADP and phosphate and
force them together to form ATP
molecules, which are released.

This is irreducible
complexity in an
extreme form.
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5. Biochemical Design III: DNA
The genetic information which distinguishes one organism from another is conveyed by a long
chain molecule known as DNA (deoxy-ribonucleic acid).
DNA molecules

5.1 Structure of DNA
The DNA molecule is made up of two ribbons of connected
nucleic acid residues. Each residue has a piece which sticks out
into the middle of the molecule where it meets a similar piece
from a nucleic acid residue on the other chain. This holds the
molecule in its famous double helix conformation.
Four different nucleic acid residues are used. These have
Adenine, Cytosine, Guanine or Thyamine groups attached to
them (abbreviated as A, C, G or T), although in RNA molecules
the Thyamine is replaced by Uracil. The important fact is that an
Adenine group will allow itself to be paired with a Thyamine
group while Guanine will only pair with Cytosine.
This means that the information carried in the DNA strand is
very stable. It also means that if the DNA strands are separated it
is possible to generate a new strand to replace the missing one;
this will be the complement of the existing strand and identical
to the missing strand. This is behind the process of copying
DNA and allows identical DNA molecules to be generated when
necessary (for example when a new cell is produced).

A DNA molecule has two strands
which continue from one end to the
other. These spiral around one
another to provide the famous
double helix backbone. Each strand
is made up of a long chain of
nucleic acid residues. One part of
each residue reaches into the space
between the spirals where it meets
and fits with a residue from the
other chain. The sequence of the
nucleic acid residues conveys the
information in the DNA strand.

DNA Base Pairs
5' end
O
O

O

P

Adenine NH O Thyamine
2

O

N

O

P

O

Phosphatedeoxyribose
chain

O

O
O

OH

N

N
O

3' end

N HN

N

O

Cytosine NH2
O

N

N HN

O

Guanine O
N

N

Phosphatedeoxyribose
chain

O
P
O
O

N
O
The information in the DNA is
NH2
OH
O
carried by the nucleotides. There
are four letters (A, C, G, T) in
3' end
O
the alphabet of the DNA
O
P
message and words are formed
O
O 5' end
from groups of three consecutive
The information in DNA is carried by the sequence of nucleotides from the
letters. This gives 64 possible
nucleic acids which form the two chains. There are four possible bases, A,
words which code for the
different amino acids in proteins. C, G and T; A will only pair with T and C will only pair with G. The bonds

between these pairs of nucleotides are only weak (hydrogen bonds) so the
two strands can be pulled apart relatively easily but will not break.
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5.2 Replication of DNA
When a new cell is formed it is necessary for the DNA in
the parent cell to copy itself so that an exact copy can be
included in the new cell. The basic idea of is that the two
strands of DNA are separated. A new strand can now be
built up using the principle that every A on the old strand
will have a T opposite it on the new strand, every C on the
old strand will have a G next to it and so on. Two new
strands are formed next to the old strands and these are
then combined with the old strands to produce two
identical molecules of DNA.
This is possible because of the fact that the nucleotides
will only pair in a specific way. Every A nucleotide was
originally coupled with at T nucleotide, and when the new
strand is formed it will still only be able to couple with a T
nucleotide. Thus the new strand will be identical to the
strand that was removed.

Replication of DNA
1

CG
CG
GC
TA
AT
TA
GC
CG

A
T
T
C
G
A

3

T 2
A
A
G
C
T

4

CG
CG
GC
TA
AT
TA
GC
CG

The process of replicating DNA involves
splitting the existing molecule into its two
strands. Each of these is then used as a
template to build a new strand. Because the
bases (A, C, G, T) can only fit together in
the pairs A-T and C-G the new strands are
identical to the original strands and the
molecule has been exactly copied.

5.3 The Replication Mechanism
Making a new copy of the DNA molecule which contains
the molecular blueprint for an organism is not a simple
process. There are several different mechanisms for
carrying out the replication; even a simple bacterium like
e-coli has at least five different DNA replication proteins
(a DNA replication protein is called a DNA polymerase). These work at different speeds and with
different degrees of accuracy.

The DNA polymerases contain sites to split the old DNA molecule into two chains, sites to copy
each of the two chains and more sites which will proof-read the resulting new chains and correct
errors. The whole process requires a system to start it off and another mechanism to carry away the
new molecules when they are formed. Each of these mechanisms uses several proteins.
DNA and RNA
Both DNA and RNA are long chain molecules made up of
repeated units of nucleic acids. DNA (Deoxy riboNucleic
Acid) is a double stranded molecule which contains the
genetic information that describes a living organism. RNA
(RiboNucleic Acid) is a single stranded chain of nucleic
acid residues which do not pair with another strand.
RNA has a number of different uses within the cell. It
can be used to make a copy of the information held in
DNA so that the information can be moved to another part
of a cell; molecules that do this are called messenger RNA
(mRNA for short). RNA can also form shaped molecules
like enzymes. Some of the structures used in
manufacturing proteins (ribosomes) are made mainly of
RNA (although some proteins are also involved).
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DNA cannot be copied without the existence
of proteins. Thus proteins must exist in order
for DNA to be used as a way of preserving the
information required for life, and further
proteins are used to copy it so that cells can
divide and organisms can grow or reproduce.
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6. Biochemical Design IV: DNA and the manufacture of Proteins
The purpose of the DNA is to carry all the information which is used to build all the other processes
in the living cell and to control them. In its four-letter alphabet the DNA contains all the
information to build the protein and RNA molecules in the cell and to control when and how many
of these are built. The process of expressing the content of the DNA which codes for protein is
complex but is mostly understood.
6.1 Outline of the Process
The process of taking the
The Production of Protein
information stored in the
DNA molecules and using
it to make protein involves
In Cell Nucleus
a large number of complex
Transport
steps. The process begins
Edited
with the transcription of the
mRNA
information from the DNA
Editing
molecule to a specially
constructed RNA molecule.
Translation
This has only one strand but
mRNA
copies the nucleotide
sequence of the DNA
Transcription
(although Thyamine
nucleotides are replaced
with Uracil). The RNA
DNA
molecules produced are
called messenger RNA or
mRNA for short.

In Cytoplasm
Edited
mRNA

Amino
Acids

tRNA

Protein

The mRNA molecules often This diagram shows the transfer of information from the DNA strands in the
nucleus of the cell to the manufacture of protein from amino acids in the outer
have more material than is
regions of the cell. The structure which translates the genetic information into
needed to make the protein, protein is called a ribosome.
so a process of editing is
carried out to remove the extra information. This is carried out by special editing molecules, which
are probably made from RNA. The stretches of codes removed are called “Introns”.
Once the additional RNA has been edited out, the edited mRNA molecule is transferred to the part
of the cell where proteins are being made. Here an RNA complex called a “Ribosome” fastens itself
to the mRNA and moves along it. At each three letter codon in the mRNA molecule a tRNA
molecule fastened to an amino acid molecule attaches itself to the mRNA. The amino acids are
attached in the sequence coded for in the DNA. The ribosome then joins the amino acid molecules
together to make a long protein chain.
The story is still not complete, because the protein chain then needs to be folded into the correct
shape. For some proteins this will happen automatically, but for others special folding molecules
(known as heat stress proteins for obscure reasons) are required. Finally the protein molecules have
to be delivered to the place where they are required, a process managed by a set of tubes and
membranes known as endoplasmic reticulum.
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The structure of a cell
Ribosomes

Nucleolus

Mitochondrion Vacuole

Centriole

Nucleus
Golgi Apparatus
Peroxysome
Cell
Lysosome
Cytoplasm
Membrane
Endoplasmic Reticulum
In the middle of the 20th century and before it was presumes that a cell was a relatively simple structure which
simply carried out a small number of chemical reactions. We now know that the cell is a very complex place, filled
with tiny structures called “organelles”. Among these are mitochondria (where ATP is made), Lysosomes (which
remove broken down parts of former organelles), the Golgi apparatus (which stores substances made for release
outside the cell) the Nucleus (which is where the DNA is found) and the Nucleolus (where the manufacture of useful
RNA molecules is carried out). Even the simplest cells will contain 20,000 different types of protein, many of which
are assembled into production lines and chemical factories much more complex than anything made by humans.

6.2 The transcription Process
Proteins are not manufactured directly from information in DNA in the cell nucleus but are made in
the outer regions of the cell from a copy of that information. The first stage of the manufacturing
process is to make a copy of the information. The
RNA Polymerase
copy is in the form of a messenger RNA (mRNA)
Direction of
molecule. This contains the complement of the
travel for
DNA
RNA polymerase
3'
DNA strand from which it was made, with a C for
5'
every G in the DNA strand, a G for every C, an A
for every T and a U for every A. The mRNA
molecule can then be carried to the part of the cell
RNA
where it is needed as a blueprint for the
manufacture of an appropriate protein.
Transcription is carried out by a special protein
called RNA polymerase. However, this is only a
part of the process; a set of other proteins is
required to initiate the transcription process and to
uncurl the DNA to the point where the RNA
polymerase can begin to work. The RNA
polymerase must separate the strands, copy one of
them, and then join them together. It must accept
ribonucleic acid phosphates and join them together
to form RNA. The process is energy intensive;
adding a nucleotide costs the energy of an ATP.
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DNA/RNA
hybrid (~8bp)
Active site
for transcription
The copying of DNA information into mRNA is
carried out by this protein. The DNA is unwound
into separate strands. At one site free nucleic acid
molecules are stitched together to form a strand of
RNA which must form a complement to the DNA
strand. The RNA is then stripped from the DNA and
released from the protein. The DNA strand is reattached to the other DNA strand to produce a full
DNA molecule.
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6.3 RNA Processing
The genetic information in the DNA contains
sequences called “introns” which do not form a useful
part of the finally constructed protein. These need to be
removed from the mRNA before it is translated into a
protein. Before this a cap is placed at the start of the
mRNA molecule and a termination sequence is added
to the end of it. The process of removing the introns
from the mRNA is known as “Splicing”.
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Introns and Exons
The DNA which contains the information that
will make a protein will often contain additional
sequences in the middle of the protein code.
These additional lengths are known as
“introns”; they need to be removed from the
messenger RNA (mRNA) before the protein is
made from it. The parts of the gene which are
used to make the protein are called “exons”.
The introns probably have some function,
because it is expensive in terms of energy for
the cell to copy them. However, at the time of
writing, it is unknown what their function is.

Some splicing happens spontaneously in the right
chemical environment. However, the largest proportion
of introns are removed by a protein-RNA complex
known as a Spliceosome. This contains a matrix of proteins to which is attached a collection of
further protein-RNA complexes which carry out the splicing and contribute 5 RNA species and 50
proteins to the spliceosome. These complexes rejoice in the name of snRNPs (small nuclear
ribonucleoproteins), pronounced “Snurps”.
The Splicing Process
Editing is a very important part of the process of
DNA
translating genes into proteins. Different editing
schemes can produce different proteins from the
5' cap
same gene. Human DNA contains between 30,000
and 40,000 genes, but these produce around
Completion of
primary transcript
100,000 different proteins. The way that the
Introns
mRNA produced by the genes is spliced accounts
for the difference. One gene in fruit flies is known
Non-coding tail
to result in 38,016 different proteins; which one is
Splicing
produced depends on how the mRNA from it is
(Introns removed)
Spliceosome
edited.
6.4 Translation
The process of manufacturing protein molecules to
the design contained in the mRNA molecule is
called “Translation”. RNA and DNA represent the
amino acids that make up a protein in groups of
three nucleotides. Each group of three nucleotides
represents a specific amino acid. However, some amino acids are represented by several different
groups, and three of the groups represent the end of a protein chain.
This diagram shows the process of splicing RNA.
Initially the RNA is made with coding sequences
(“exons”) and sequences which do not form part of
the final protein (non-coding sequences or “introns”).
The splicing process removes the introns before the
mRNA is sent to make proteins.

Translation is carried out by a complex known as a ribosome. This consists of two separate units.
One of these is 30s, which consists of one huge RNA molecule and 21 separate different proteins.
The other is 50s, which consists of two large RNA molecules and 36 protein molecules of 33
different types. The mRNA molecule is sandwiched between the two parts, which are designed to
fit together with a groove that allows the mRNA to pass through. The ribosome lines up the mRNA
with a set of amino acids fastened to special translation RNA (tRNA) molecules. Each tRNA
molecule fits one codon (set of three bases) in the mRNA at one end and is attached to a protein
which holds the correct amino acid at the other end. The ribosome joins the amino acids together,
ejects the used tRNA and protein cofactors and moves one frame along to the next codon in the
mRNA. By repeating this process hundreds of times a second the ribosome produces proteins.
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6.5 Post-Processing
Once a protein molecule has been made in a ribosome
it has to be folded into the correct shape and then sent
to the right part of the cell. The folding is carried out
by a special set of proteins called “heat stress factors”
or “chaperone proteins”. These will accept the new
chain of amino acids into them and fold them into the
shape required.
The code for the protein includes a section at the start
which shows where the protein should be delivered.
The address section is used to indicate into which
section of endoplasmic reticulum the new protein
should be injected when it is produced, but there
appears to be more to the addressing of proteins than
this. Often problems like cystic fibrosis are the result of
small mutations in the address part of the gene, which
means that the correct proteins are produced but they
are sent to the wrong place.

tRNA and Translation
5'

D-arm

3'
Amino acid
attachment
cofactor

T-arm

Variable arm

Anticodon
Amino acids are connected to RNA codons via
a pair of complex molecules. One of these is a
tRNA molecule; this has the inverse of the
codon to be recognised at one end and attaches
to a specialised protein (a cofactor) which
selects a suitable amino acid at the other.
The shape of the tRNA molecule is vital in
deciding which protein will fit to it. The fit, and
hence the code, is arbitrary, but it is essentially
the same for all terrestrial life.

6.6 Summary
The process of decoding genetic information in DNA
and using it to produce a protein is extremely
complicated and requires a tremendous number of
specialised molecules to achieve this. The probability
of even one of these molecules arising by chance is extremely small. The idea that the whole
apparatus appeared by chance is ridiculous. However, this process, or something like it, is
necessary before life as we know it can exist at all. Random chance and natural law is simply not a
sufficient explanation.
The Genetic Code
U
U UUU
Phe
UUC

UCU
UCC

UUA
Leu
UUG

UCA
UCG

Ser

A
UAU
Tyr
UAC

UGU
UGC

G
Cys

U
C

UAA
Stop
UAG

UGA
UGG

Stop
Trp

A
G

C CUU
CUC
Leu
CUA
CUG

CCU
CCC
Pro
CCA
CCG

CAU
His
CAC
CAA
Gln
CAG

CGU
CGC
CGA
CGG

Arg

U
C
A
G

A AUU
AUC Lle

ACU
ACC

AAU
AAC

AGU
AGC

Ser

U
C

AUA
AUG Met
G GUU

ACA
ACG
GCU

GUC
Val
GUA
GUG
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C

Third

First

Second Base

Thr

GCC
Ala
GCA
GCG

Asn

AAA
Lys
AAG
GAU
Asp
GAC
GAA
Glu
GAG

AGA
AGG
GGU

Arg

GGC
Gly
GGA
GGG

A
G
U
C
A
G

This is a table which shows how the bases in an
mRNA molecule are translated into amino acids.
The sequence UUA, for example, will cause a
Leucine molecule to be added to the end of the
chain of amino acids that is being grown into a
protein.
With very small exceptions all living organisms
use this code (mitochondrial DNA uses a slightly
different version of it). However, the connection
between the RNA codon (three base pair section)
and the amino acid described could easily be
changed by a single mutation in a tRNA molecule.
The code is noticeable in that the sequences
which code for the same amino acid tend to appear
together in the table. This is how one would expect
the code to appear if it was designed by a mind
rather than selected entirely randomly. There are
benefits from some of the arrangement in that it
helps to reduce the number of translation errors.
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7. The Big Bang
There are two possible accounts of the origins of the universe. Either the universe has always
existed or it came into existence in a moment of creation. Until the 20th century the scientific
orthodoxy was the view of Aristotle, that the universe had always existed and therefore had no need
of a creator. God was seen as the un-moved mover who was responsible for the complexity and
order of the universe, but was not seen as a direct creator.
The picture of an eternal and essentially unchanging universe was supported by Isaac Newton, who,
although he believed in a creator, believed in a static and unchanging universe. Newton argued that
the universe must be infinite because otherwise gravity would pull all the stars to its centre; an
infinite universe would have the same gravitational pull on all sides and so would remain spread
out. This idea of an unchanging universe was believed so firmly that when Olbers pointed out in
1823 that an infinite static universe ought to have an extremely bright night sky the observation was
considered to be a paradox.
However, the solution to Einstein’s equations suggested that a static universe was unlikely and in
1927 Georges Lemaître, supported by the Biblical idea of a creation, proposed that the universe
came into existence at a fixed point in time. He showed that this idea explained the way that the
spectra of distant galaxies was red-shifted, and also showed that the idea of a universe which
sprung into existence at a fixed point in time was the best solution of Einstein’s cosmological
equation.
Big Bang & Steady State
There are only two possible alternatives to the
question of the origin of the universe. Either the
universe had a beginning or it has been in place from
eternity. The theory that the universe has always
existed is called the Steady State Theory because it
requires that the universe remains unchanged in its
main aspects for all time. The alternative is the Big
Bang Theory, so called by one of its opponents in a
BBC radio programme, who rather irreverently
called the creation event “The Big Bang”. This
requires that the universe was brought into existence
at a fixed time in the past.
The Bible supports the idea that the universe had
a beginning. “In the beginning God created the
heavens and the earth” (Genesis 1:1).
There is also considerable scientific evidence
which shows that there was a moment of creation
when the universe, along with all the laws of nature
and even such things as time and space were brought
into existence. This cannot have happened by any of
the laws of nature, as there were no laws of nature
before the Big Bang. This means that the cause of the
universe is not subject to the laws of nature and is
outside the constraints of the creation.
Since then there have been numerous attempts by
materialist scientists to account for the creation of
the universe by laws of nature. All of them have
failed, and can be expected to do so because nothing
can bring itself into existence.

Initially this suggestion was greeted with ridicule.
Atheistic commentators were extremely uneasy
with the idea of a moment of creation because this
obviously led to the idea of a creator and even
theistic scientists thought that the evidence was too
obvious to be real. The most explicit statement of
opposition to the theory came from the
astrophysicist Fred Hoyle; he argued (along with
Thomas Gold and Herman Bondi) that the
universe must be eternal. The only reason given
was that a creation event implied a creator and that
it was essential to avoid belief in such a being. In
1949 in a broadcast on the BBC Third Programme
Hoyle described the theory of a creation event as
the “Big Bang” theory. Most of those who heard
the programme felt that the term was intended to
belittle the theory, but Hoyle maintained that it
was intended to help listeners to understand the
issue.
It is now generally accepted that the universe had a
beginning and that there was a point where it was
brought into existence. Some atheistic scientists
have attempted to produce schemes by which the
universe could create itself, but in general these
have been abandoned in favour of the idea of a
multiverse (see chapter 9).
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7.1 Evidence for a Creation Event
There is considerable evidence for the idea that the
universe has a beginning. This includes the
following:• Olbers’ Paradox - the fact that the sky is dark at
night.
• Red Shift - Spectroscopic analysis of distant
galaxies shows that the universe is expanding.
• Cosmic Background Microwave Radiation - The
entire sky emits thermal microwaves with a
temperature of about 2.7°K; this is an echo of the
Big Bang.
• The relative abundance of light nuclei - The ratio
of hydrogen to helium and lithium is exactly
what is predicted by a creation theory.
• Galactic Evolution - Distant galaxies are seen as
they were a long time ago, as light travels at a
finite speed. Early galaxies look different from
modern ones.
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Olbers’ Paradox
No matter in what
direction one looks
the line ends at
a star.

In 1823 the Danish astronomer Heinrich Wilhelm
Olbers speculated on the reason that the sky is
mainly dark at night. He pointed out that if the
universe was infinitely old and infinite in extent,
no matter in what direction one looked the line of
sight would sooner or later reach a star and the
whole sky would be as bright as the sun.
The effect can’t be explained by dust absorbing
the light; any dust would become hot and glow
itself. The only explanation can be that the
universe is finite, which means that it must have a
finite age. This, in turn, requires that there was a
time when the universe was created.

7.2 The Expanding Universe
In the early 20th century it was noticed that the spectra of distant galaxies showed that the light
from those galaxies was redder than one would have expected. The explanation for this is that the
galaxies are moving away, and the more distant the galaxy, the faster it is travelling from us. This,
in turn, tells us that the universe is expanding.

If one were to run the film of the expanding universe backwards, one comes to the point where all
the matter in it comes from a single point. This is called a “singularity”; not only does all the matter
in the universe come from that point but so does all the empty space and even all the time. And
there is nothing before the singularity.
The Doppler Effect and the Expanding Universe
The Doppler shift is a change in
wavelength caused by the motion of an
Very Distant Galaxy
object. If an object is moving away then
400nm
500nm
600nm
700nm
light coming from it will be shifted
towards the red end of the spectrum.
Distant Galaxy
This phenomenon is called “redshift”.
400nm
500nm
600nm
700nm
The spectra of Galaxies have black
Nearby Galaxy
lines on them caused by the absorption
400nm
500nm
600nm
700nm
of light by certain atoms and molecules.
These are always as the same frequency.
Lab Reference
Looking at distant galaxies one notices
400nm
500nm
600nm
700nm
that these lines are closer to the red end
of the spectrum than would be the case in the laboratory. The diagram above shows spectra from different sources.
This indicates that the distant galaxies are moving away The bottom spectrum shows light generated in the
from the observer. In general, the further away the galaxy laboratory with absorption lines at their real positions.
the greater the amount of redshift, which means that more The galaxies are all moving away, so the absorption lines
distant galaxies are moving away faster. This shows that are moving away. The pattern of the line spacing shows
the universe is expanding.
that the same lines are being measured in every case.
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Cosmic Background Radiation Spectrum
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The COBE satellite measured the spectrum of the cosmic
microwave background radiation and compared this with the
theoretical curve that would be produced by thermal radiation
from a creation event. The match is exact.

7.3 Cosmic Background Radiation
Having read Lemaître’s paper on the Big
Bang, Dicke, Alpher and Gamow started
to calculate what conditions in the
universe would have been like in the early
period after it. One obvious conclusion
was that the universe would have had a
high energy density and that this would be
observable as a large amount of thermal
energy. As the universe expanded the
energy would be spread out over a larger
volume and the temperature would fall,
but the energy would still have a thermal
spectrum. The microwaves produced by
this were observed by Penzias and Wilson
in the 1960s; they published their findings
in 1964. The thermal distribution of the
radiation was confirmed by satellite
observations later on and is consistent
with a temperature of 2.7°K.

The finding of Microwave Background Radiation with the right spectrum was the final evidence
that convinced scientists that there had been a creation event and that the universe was not infinitely
old. Theorists soon realised that the radiation should be extremely uniform, but that there should be
slight ripples in it. This was confirmed by observations from the WMAP satellite in the first year of
the 21st century.
7.4 Relative Abundances of Nuclei
The existence of a creation event also explains the relative abundances of various species of atomic
nucleii. In particular it explains the relative abundances of Hydrogen-1, Deuterium, Helium-3,
Helium-4 and Lithium-7.
The mechanism by which the nucleii are made uses the
high energies which particles have when they are very
hot. At high temperatures the particles move very
rapidly and are very energetic. At over a billion degrees
Kelvin, temperatures found in the earliest moments of
the creation event, the energies are high enough to easily
convert protons to neutrons and neutrons to protons, and
are also so great that these particles will not bind to one
another to form atomic nucleii. At this point the number
of protons and neutrons will be approximately equal.
As the universe expands the energy of the particles in it
becomes less, and protons will no longer convert to
neutrons. However, neutrons will change into protons by
a process known as b-decay. The rate at which this
occurs is well known.

Light Atomic Nucleii
The atomic nucleii whose abundances are
predicted by the Big Bang Theory are the
following:Hydrogen (H1)

1 proton, 0 neutron2

Deuterium (H2) 1 proton, 1 neutron
Helium-3 (He3) 2 protons, 1 neutron
Helium-4 (He4) 2 protons, 2 neutrons
Lithium-7 (Li7) 3 protons, 4 neutrons
The existence of Deuterium is impossible by
ordinary natural processes outside the creation
event as all the processes which can make a
deuterium (H2) nucleus will also convert it to
some other kind of nucleus.
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When the temperature of the universe falls even more, the particles become slow enough to capture
one another and will bind into atomic nucleii. The species formed are Hydrogen-1, Deuterium,
Helium-3, Helium-4 and Lithium-7. In these nucleii the neutrons are stable and will not decay any
further. The abundances of these nucleii are thus fixed.
The ratio of the abundances of these nucleii to the abundance of Hydrogen-1 can thus be predicted
by looking at the expansion of the universe after the creation event. The observed abundances of
these nucleii are very close to the predicted values.
7.5 What it Means
The Big Bang theory states that there was a creation event at which the whole universe came into
existence, including even abstracts like space, time and the laws of nature. The point is that
whatever brought the universe into existence is not a natural process, due to the laws of nature.
Nothing can bring itself into existence, and the creation event brought the laws of nature.
Whatever brought the universe into existence had to make a decision to do this. This means that it
had a mind. This is consistent with what we know of God.
7.6 Where the Big Bang fits into the Bible Account
The Book of Genesis contains an account of the origin of the world in which we live, created by
God in six days. The question that one needs to ask is how the modern versions of the Big Bang
theory, in which the universe existed for billions of years before mankind was created, fits into this.
The answer to this question could come in the first verse of the chapter:In the beginning, God created the heavens and the earth. And the earth was without form, and
void, and darkness was over the face of the deep...
(Genesis 1:1)
There are several different ways of reading this verse and one of them is that the main point of the
chapter is to describe the current creation from a point of view within it. In this case the words “In
the beginning God created the heavens and the earth” refer to the beginning of the universe, but the
words “the earth was without form and void” refer to the time immediately before current
experience, which goes back only a few thousand years. Between the two is a gap of a length which
is not revealed in the Bible. In this one could fit the ages of development implied in the standard
version of the Big Bang theory.
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8. Fine Tuning - The Goldilocks Universe
The universe is made up of elementary particles (protons, neutrons, electrons and the like) which
interact with one another according to a set of laws of nature. The interactions of matter are
governed by four forces, and the strengths of these forces are crucial in determining the way that
the universe behaves. In addition to these fundamental laws there are further basic facts of nature
such as the size of the electric charge on an electron or a proton, the masses of various elementary
particles and the amount of energy used in the creation of the universe. The fundamental nature of
the universe is governed by these laws and the associated constant; tiny changes in either the laws
or the constants would lead to a very different universe and one in which life could not exist.
The universe in which we live appears to be finely tuned for our comfort. If the force of gravity was
twice as strong as it is, or only half as strong, life could not exist. The same is true for many other
of the fundamental quantities of nature. Small changes in the form of the laws or in the fundamental
quantities that govern them would make the universe uninhabitable. The universe we have is not
too hot or too cold, or too big or too small. Like the baby bear’s things in the story of Goldilocks it
is just right.

The universe looks to be unreasonably right for life. In 1979 Freeman Dyson wrote “I do not
feel like an alien in this universe. The more I examine the universe and the details of its
architecture, the more evidence I find that the universe must in some sense have known we
were coming.”
The Four Forces
The four known forces which are responsible for all the interactions between matter within the universe are these:• Gravity This is the weakest of the forces but because gravity never repels it becomes overwhelming over long
distances. Gravity is responsible for the existence of large objects like stars, planetary orbits and galaxies.
• Electromagnetism This is a much stronger force than gravity. However, positive and negative charges cancel
one another out and electromagnetism has little effect over long distances apart from as light.
• The Strong Interaction The Strong Interaction is the strongest force but it only operates over distances
considerably smaller than the size of an atomic nucleus.
• The Weak Interaction This is another short range force, but much weaker than the strong interaction. It is
responsible for nuclear interactions like beta decay that turn one kind of nuclear particle into another.
Each of these forces is characterised by two numbers, the range over which it operates and the strength with which it
operates. The strength is measured by a constant called the “coupling constant”.

Strengths of the Four Interactions
10−40

10−30

Gravity
aG A 10−40
Long Range

10−20

Weak Interaction
aW A 10−10
Short Range

Notice that the scale is logarithmic. The real
-40
0
In reality the ratio in sizes between 10 and 10
is the ratio of sizes between a single atom and
the size of the entire universe.

10−10

100

Electromagnetism
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Strong Interaction
aS A 102
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The properties of these four forces, together with the masses of elementary particles and initial conditions in the
universe go a long way to explaining the way that the universe behaves.
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Mass and Energy
One of the results of Einstein’s theory of
relativity was that mass can be converted into
energy; the amount of energy released by
eliminating mass is given by the famous
equation E = M.C2.
In nuclear reactions the products of the
reaction frequently have less mass than the
quantities at the start of the reaction. The
difference in mass is released as energy. The
theory of conversion of mass to energy has
been tested out in detail and found to be
correct. It is this relationship which provides
the energy in stars, powers nuclear power
stations and generates the heat of nuclear
explosions.
In the nuclear reactions which power stars
some mass is eliminated and the resulting
energy is released to heat the star and allow it
to shine.

Science and God
Essentially the laws of the universe appear to have been
fine-tuned to allow for the existence of human life. It
contains enough chemical elements to allow the
chemistry of life to flourish, it has stars for energy and
planets one which life can live. All this requires the
tuning of the form of the laws of physics and the
fundamental constants attached to then to an absurdly
fine balance.
8.1 Stars and Fine Tuning
In order for the universe to contain life it is necessary
for it to contain stars. Life can only exist on planets
which orbit a suitable distance from a star which
provides light and heat. The chemical elements on
which life depends are made in stars and distributed
through space by stellar explosions (supernovae).
However, the existence of stars depends on the extreme
fine tuning of the laws of nature.

The Strength of Gravity
The lifetime of stars is fundamentally linked to the strength of gravity. The weaker gravity is the
more hydrogen gas is needed for the central regions of stars to reach the pressures required to allow
nuclear reactions. If gravity were stronger then stars would be smaller and they would burn up all
their fuel more rapidly. A change of the gravitational constant by a factor of ten causes a
thousandfold change in the lifetime of stars.
The Masses of Neutrons and Protons
The mass of a neutron must be very close to the combined
masses of a proton and an electron to allow stable helium
nuclei to exist. If the mass of the neutron is much larger only
Hydrogen can exist and if it is much smaller only neutrons
can exist. In neither case could the nuclear reactions in stars
take place. According to the currently known laws of physics
the masses of the three particles are governed by independent
forces.
The Mass of the Neutrino
Unless this is tiny or zero the nuclear reactions in stars cannot
take place. This is because the chains of nuclear reactions
which operate in stars and release energy use the weak
interaction and often produce neutrinos. If the rest-mass of the
neutrino was equivalent to that of an electron there would not
be sufficient energy left over in the
The Strength of the Strong Interaction
The strong interaction holds atomic nuclei together; this
balances the Pauli force and the electrostatic repulsion which
would push them apart. It is crucial that the strong force
should almost balance the repulsive forces. If the strong
interaction were only marginally stronger then the nuclear
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The Proton-Proton Reaction
Stars are mainly made from protons,
neutrons and electrons. The nuclear
reactions which power the star must
thus operate on protons. In fact chains
of reactions are involved; there are two
main pathways. The most common of
these is PPI, illustrated here:-
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He32 + He32

He42 + 2H11

The first stage of this reaction uses the
weak nuclear interaction and the other
two stages use the strong interaction.
The rate at which the whole reaction
runs is thus determined by the first
reaction and by the strength of the weak
interaction.
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reactions would happen very rapidly and stars would burn out in seconds. If the strong interaction
were only marginally weaker then nuclei would not hold together and the nuclear reactions that
drive stars could not happen.
The Range of Nuclear Interactions
Nuclear interactions have ranges so short that they only operate over distances considerably less
than the distance across and atomic nucleus. As these forces are so much stronger than gravity, if
they were not short range then they would pull all the matter in the universe together into one
gigantic nucleus. If this was somehow overcome all stars would be composed of a single atomic
nucleus and there would be no further nuclear reactions.
The Strength of the Weak Interaction
The weak interaction governs the speed at which the main reactions that take place in stars occurs.
If it had a different strength then stars would either not burn at all or would burn all their fuel in a
very short time. Not only that but the weak interaction has a vital role in supernovae, which are
required to throw solid matter out into space so that it can form planets and allow the formation of
life. If the weak interaction were much weaker then supernovae would not throw heavier elements
into space, and if it were much stronger then all the neutrinos in a star would be held within the star
by it and the supernovae explosions would not occur.
The Energy of the Big Bang
This energy determines the speed with which space-time expands after the creation event. If the
energy is slightly less than must have been the case then the universe only lasts for a matter of a
few hours and there is insufficient time for stars to form. If the energy is slightly greater than the
real value then the universe is ripped apart before galaxies can form. Either way there would be no
stars.
The point here is that the masses, energies, strengths of forces and initial conditions of the universe
need to be exactly right for there to be stars. Even tiny deviations from the existing balance would
produce a universe which could never support life.
Neutron Decay
8.2 Neutron, Proton and Electron masses
Neutron decay is a vital part of the
proton-proton reaction which powers
stars. It can only happen because some of
the mass of the neutron is converted into
energy in the process of the reaction.

Neutron
939 MeV

electron
0.511 MeV

Antineutrino
Proton
938 MeV

0.518 MeV

In the decay about half the energy
difference between the neutron mass and
the proton mass provides the mass of an
electron. The remainder provides the
energy of the neutrino released by the
decay and heat energy in the star. The
difference between the neutron and
proton masses is too small to be visible
on a chart showing these masses to scale.

A neutron has more mass than the mass of a proton and
electron combined by a small amount. Because of its excess
mass a neutron will decay to a proton and an electron in a
reaction with a half life of about 10 minutes. The excess
mass is converted into energy which is released into the star.
Reactions will only occur if there is a release of energy; if
the products have a higher energy than the starting particles
then energy has to be supplied to allow the reaction to take
place.
If the mass of the neutron was less than the mass of the
proton and electron combined the reaction could not take
place. The neutron is only 0.49 MeV heavier than the
combined masses of the proton and electron; a decrease in
neutron mass of this amount (one part in 2000 for the
neutron) would mean that neutrons would not decay to
protons. This decay is a vital part of the reaction chain
which powers stars, so a decrease in neutron mass of five
parts in ten thousand would mean that stars could not burn.
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Fine Tuning
Neutrons don’t decay into protons if they are
bound in stable nuclei like Helium. If they were
only slightly heavier, however, even the bound
decay of a neutron would be energetically
possible and there would be no chemical
elements apart from Hydrogen. This would
require a comparable increase in mass to the size
of the excess. Thus the neutron mass is in the
middle of a band which means that a change of
only one part in 2,000 in either direction would
result in a universe which could not support
either stars or chemistry. Life would be
impossible.
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The Hoyle Resonances
These resonances are finely tuned together and as a
result carbon is relatively abundant.
0.092 MeV

Be84

He42

carbon resonance

He42 + He42
7.367 MeV

C12
6

The thermal energy in a star is just enough to allow a
Beryllium nucleus to exist for long enough for there to
be a reaction with a third helium nucleus; the energy of
the ensemble is just right for a resonance in carbon
which causes the resulting reaction to end with a carbon
nucleus.
Hoyle commented that anything as unlikely as this
couldn’t happen by chance, but must have been a “put
up job” by a creator.

8.3 The Hoyle Resonance
Another nuclear reaction in stars converts
helium into carbon. Two helium nuclei (two
neutrons and two protons each) might make a
beryllium nucleus with four protons and four neutrons; however, such a beryllium nucleus would
be unstable and would not hold together. A third helium nucleus would convert the beryllium to a
carbon 12 nucleus. Even in the centre of a star it is unlikely that three helium nuclei would collide
at the same time, so the reaction would seem to be impossible.

However, it turns out that there is a resonance in the beryllium nucleus which means that it will
hold together provided that it has almost exactly the energy that would be provided by the heat in
the centre of a star. This state decays preferentially to carbon because there is a second resonance in
te carbon-12 nucleus which matches the energy of the beryllium resonance. If these two resonances
didn’t both exist, there would be very little carbon in the universe and life would be impossible.
It has been estimated that a change in the strength of the strong interaction of only ±0.5% would be
enough to completely destroy the resonances and ensure that there was virtually no carbon or
oxygen in the universe. Life would then be impossible. Hoyle, who discovered the resonances, later
wrote:“Some super-calculating intellect must have designed the properties of the carbon atom,
otherwise the chance of my finding such an atom through the blind forces of nature would be
utterly minuscule. A common sense interpretation of the facts suggests that a superintellect has
monkeyed with physics, as well as with chemistry and biology, and that there are no blind forces
worth speaking about in nature. The numbers one calculates from the facts seem to me so
overwhelming as to put this conclusion almost beyond question.”
8.4 What it means
The universe is an extremely unlikely place. For life to exist it is necessary for there to be
tremendous numerical coincidences in the form of the laws of nature, in the masses of fundamental
particles and in the values of fundamental physical constants. This is so marked and so clear that
atheists have had to abandon the idea that our universe is like it is without explanation. Hard-line
atheists have been forced to the idea of the multiverse - an infinite number of universes with
different laws of nature - to try to account for the fine tuning which is apparent in our universe. In
doing so they are showing that the universe in which we live is so well adapted for life that we
cannot reasonably expect it to have come into existence simply by chance and natural law.
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9. The Multiverse and Probability
It is very clear that the universe is very finely tuned to
allow the existence of life, and that it came into
existence at a specific point in time. This is a serious
problem to atheists, and it is clear that the old
explanations that atheists used to give will not account
for the origin of the universe, fine tuning of the
universe or the origin of life. After a period of flat
denial, the atheists have been forced to come up with
an alternative explanation.

Multiverse Theories
The Anthropic Principle
This is the idea that the universe we observe can
only be one which is suitable to support
intelligent observers, as no other universe can be
observed. If one imagines a multiverse with
many different universes, each with different
laws, then only the universes which are suitable
to support intelligent life will be observed.
Atheists appeal to the idea of a multiverse
selected using the Anthropic principle as a means
of accounting for the obvious fine tuning
observed in our universe. The idea is that the
many universes exist and we observe only one
which is suited to observers.

This is the idea that there is not a single universe at all
but many many universes, so many, in fact, that even
the astronomic odds against the appearance of life will be overcome by the sheer number of
universes. This ensemble of universes has been given the name “Multiverse”.

The basic idea is that there is a very large number of universes in the multiverse, all slightly
different. Only some of these contain living observers; we live in one of these (because we know
that we observe the universe) and it is clear that an observer must live in such a universe. The
universe we observe is thus determined to a great extent by the fact that we observe it and hence
laws of nature in the universe we observe must allow for the existence of observers, no matter how
unlikely such laws might be. The idea that the laws of the universe must be consistent with the
existence of a an observer within that universe is called the “Anthropic Principle”.
9.1 Multiverse Theories
In 2003 Max Tegmark produced a survey of multiverse theories in Scientific American. This
identified four levels of multiverse theory. The bottom level (level 1) dealt with theories in which
our own universe continues to infinity but there are different areas which are out of contact with
one another. This has its problems in that the light horizon of any universe expands continually and
any area outside the universe will join it. It has further problems from the point of view of the
atheist in that the laws of nature are the same in all the
universes in this multiverse; it doesn’t account for fine Multiverse Theories
Max Tegmark has classified multiverses into four
tuning.
Tegmark’s second level of multiverse was a set of
universes generated by some mechanism in which the
values of physical constants take random values at the
point of creation. The mechanism most commonly
proposed for this randomisation is M-Theory, a
speculative variant of string theory for which the
equations have solutions with many different values
of particle masses and hence fundamental constants.
Essentially this is the only serious contender for a
multiverse.
The third of Tegmark’s levels is a set of alternative
universes generated by random events; these events
would be generated by quantum theory. The idea is
that each time a random event occurs the universe
splits into many copies of itself; the proportion of the

kinds as follows:1. Areas beyond our cosmological horizon
2. Universes outside our own with different
physical constants
3. Universes caused by random events
4. Any universe that can be described
mathematically exists.
Two of these (1 and 3) are of no use to atheists as
they produce universes which have identical laws
of nature to one another and to our universe.
The idea of universes with different physical
constants initially looks promising for the atheist
but physical constants only account for a small
amount of the requirement for fine-tuning in the
universe.
The last level is absurd. One can produce
mathematical descriptions of some very silly
universes. It is generally discounted by
cosmologists.
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The Atheist Creation Myth
It is clear that the universe had a moment of creation,
and this causes serious problems for atheists. A large
number of atheistic philosophers from earlier
centuries explained that the universe had to be eternal
because the alternative, a creation event, was too
much like the event of creation recorded in the Bible.
One commentator was Sir John Maddox, who
wrote in 1989, in the journal Nature, that the idea of a
beginning to the universe was “thoroughly
unacceptable” because it implied an “ultimate origin
of our world” and gave creationists “ample
justification” for their beliefs (Nature vol 340, p425).
The alternative was to invent an idea of the origin
of the universe which removes the requirement to
believe in an intelligent God. The result is the
multiverse idea where an inanimate principle is able
to create universes. Unlike the God of the Bible, who
intervenes in history, defines moral values and can be
seen in the design of living creatures, the atheistic
generator of universes does not interact with the
universe in any way and cannot, even in principle, be
detected. This is more similar to pagan creation
myths than most atheists like to think.
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copies with a particular outcome in it is the
probability of that outcome. Thus, if the
probability of an outcomes is 1/2 each the
universe would make two copies of itself; one
copy would contain the outcome, the other would
not. This idea has the problem of being
fundamentally incompatible with any theory of
relativity. This is another level which is of no use
to atheists in attempting to explain away the fine
tuning of the universe; each of the universes
generated by the random event is identical in
terms of its laws of nature; the only difference is
the outcome of the particular random process.

The fourth and final level of the multiverse theory
is one in which any mathematically consistent
universe exists. If laws can be written in a
mathematical form, then a universe exists which
will conform to those laws. This idea allows a set
of very absurd universes to exist, including those
where the only objects are words connected by
lexical rules, universes where mathematics is
vague but ideas like beauty has a precise meaning and universes which are filled entirely with icecream. Some proponents of this theory require the universes in the multiverse to be mathematically
consistent, but this requires a some entity to determine what is mathematically consistent. In
addition Kurt Gödel has proved that it is not possible to discover whether any mathematical system
of reasonable complexity (such as would be required to formulate laws in a universe) is consistent
or not. There are effectively insuperable mathematical problems with a level four multiverse.
Essentially the only serious contender for a multiverse theory is the level two theory, where some
method generates multiple universes with random sets of physical laws. This is the idea
propounded by Stephen Hawking in his book “The Grand Design”.
9.2 Problems with the Multiverse Theory
The Multiverse theory cannot be considered to be scientific as it is completely unobserveable; no
parallel universe can be observed as they are not in the same space-time continuum and neither can
the creation entity. It is not possible, even in principle,
to observe either a parallel universe or the effects of a
Differences between the Multiple
parallel universe. Thus if any atheist claims that the
Universe Creator and God.
1. The multiple universe creator has no
multiverse theory has scientific backing he is either
intelligence. It simply makes universes by
uninformed or is attempting to deceive. Many atheists
random chance and natural law.
have, however, been deceived into thinking that the
2. Once a universe is created it is independent
universe theory has scientific evidence to back it up.
of the creation entity. The creation entity will
As atheism is not a rational phenomenon it is usually
not intervene in the universe at any time.
3. The multiple universe creator has no moral
difficult to convince an atheist that the multiverse is
implication. It does not define morality or
not really a scientific concept and, indeed, fails to
make moral demands.
confirm to even the most basic requirements for a
4. The creation generator has no interest in the
scientific theory.
fate or destiny of any universe it generates.
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Any multiverse theory must include the idea of a
mechanism which produces multiverses: we can
refer to this as a Multiple Universe Generator
(MUG). This must have existed from the infinite
past or one would have to decide what would make
a MUG. It must continue to produce universes at a
steady rate (either regularly or randomly) or one
would have to explain what made it suddenly
produce universes.
There are certain inescapable properties that such a
MUG must have in order to function:1. It must be able to produce the energy/matter that
makes up universes, and continue to do this
indefinitely. Simple infinity of scale is not
enough; if the MUG is infinite it will still need
to produce an infinite number of universes. This
would deplete the energy remaining per universe
if it were not being permanently replenished.
2. The MUG must be able to generate systems of
natural law. It must be able to vary these from
one universe to the next either systematically or
randomly. However a systematic method would
require a designer.
3. The MUG must be able to attach the laws of
nature it has produced to the matter and energy it
has generated.

Multiverse Theories
Some Multiverse Theories
Several different methods of generating multiverses
have been proposed. The most frequently discussed
of these are:• The Oscillatory Universe (Big Bounce): After
expansion the universe collapses and then reemerges as a new universe in a new creation
event. This theory was shown to fail by its own
inventor in the 1930s, but is still being proposed
by atheists.
• Eternal Inflation (Bubble Universes): Here
there is a space outside the universe which is
expanding super-rapidly by the process of
inflation. From time to time a universe condenses
from this inflation field. No mathematical
description of this system has been worked out.
• Quantum Events (The trousers of time): This
proposes that any random event creates new
universes; each outcome is present in a subset of
these universes. One problem here is that all the
universes generated in this way have identical
laws of nature; the idea can’t explain fine tuning.
• M-Theory: This is the most recent version of the
multiverse. It accounts for the existence of
random natural laws by using a variant of string
theory but has no means of generating matter and
attaching the laws to this matter. This version
presumes that M-Theory pre-exists; as M-Theory
is no more than another scientific law it is as
contingent as the other laws of science and
requires a creator in its own right.
Other multiverse theories exist, but all of them have
insuperable problems which render them pointless.

4. The MUG must be outside space and outside time; it will generate both space and time as part
of its operation.
5. The form of the laws produced must be rational in form. This requires a rational MUG.
Various Multiple Universe Generators have been proposed, but none of them fits the most basic of
these points. There is a reason here. A MUG theory based on laws rather than on mind requires a set
of finely balanced rules which operate in time and are capable of generating both matter and
abstract laws. This is because of inherent contradictions in the way that a MUG would need to
happen; it is not simply a matter of not having thought up the right formula for a MUG yet.
For example no system which operates inside time can also be outside time. If the MUG is subject
to time it cannot be outside the universes it creates. However, the natural laws which operate a
MUG must include a time component in order for the MUG to be able to repeat its process of
making universes. Even though the MUG is outside time it requires time to describe its processes.
9.3 Multiverses and Contingency
There are many different models of multiverse (see box). This means that there is no particular
model to which one is forced by logic. As each of these multiverses has a completely different
MUG the MUG itself has no essential form. It is contingent.
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This brings one straight back to the argument from contingency. The point about a contingent entity
is that it requires the existence of some other, prior, entity to bring it into existence. At the start of
the chain which precedes the MUG there must be a necessary entity. God has not been removed
from the picture; God is required to start the chain of causality which results in a multiverse.
9.4 Multiverses and Design
The existence of a multiverse requires a MUG which must be tuned to produce universes which
contain matter and complex scientific laws, to do so at random (any mathematician will tell you
that this is not a trivial business) and to produce universes which act in accordance with General
Relativity. Such a system must itself be fine tuned.
The purpose of the multiverse theory was to deal with the problem of fine tuning in the universe. It
has failed to do this. The multiverse theory leaves the atheist no further forward than a single
universe.
9.5 Mind & Multiverse Generators.
The following argument was produced by Bertrand Russell in an attempt to prove that there could
be no God. The argument doesn’t work against a being with a mind, but it does show that the idea
of a universe generator which works by law or pure randomness must be contingent and hence
requires a creator. Russell argued as follows:•

Suppose that the laws of nature are purely arbitrary and not subject to any higher principle. In
this case something is not subject to natural law and the train of natural law is interrupted. The
laws of nature are no longer laws.

•

Suppose that the laws of nature are not arbitrary, but are constrained by some external principle.
In this case the generator of the laws is contingent, being subject to some higher law.

These are major objections to a mechanistic idea of a MUG, but are no problem to a mind, which
can decide to act in a particular way for its own reasons and does not need to be subject to a higher
principle to do so. Russell’s argument requires some very fancy logical footwork to avoid it ruling
out a mechanistic MUG but does not come near to
undermining the idea of a creator with a mind.
Contingency and the Multiverse
The point of a multiverse in atheism is that it
allows universes to exist with different natural
9.6 Conclusion
The multiverse theory is a metaphysical construct devised laws in each so that the anthropic principle
can be used to select the right one(s). This
purely to account for a moment of creation without any
variation of law in turn requires that the laws
need to have to assent to a moral code and which makes
of nature are contingent; they could be other
no demands on the believer. However, it is a theory with than they are.
However the MUG (Multiple Universe
insuperable problems.
Generator) itself includes natural laws. This
means that it is also contingent, a fact that is
Even an infinitely old system cannot bring itself into
endorsed by the way that many different
existence. The arguments about unmoved movers from
MUGs have been proposed.
Aquinas are just as important here as they were when
If the laws of nature are not contingent
Aquinas believed that the universe in which we live was then a multiverse cannot account for them and
infinitely old. The multiverse theory also fails to account an intelligent creator is required to account for
the fine tuning. If the laws of nature are
for the elegance of natural law, the existence of a moral
contingent then the multiverse is contingent
principle or the existence of beauty.
and a creator is required to account for it.
Either way a multiverse theory requires the
If an atheist wishes to hide away from God, a multiverse
existence
of God.
is no place to do this.
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Elegance of the Laws of Nature

10. The Comprehensible Universe
The universe follows a small number of physical laws which govern the events within it. This is the
basis of the whole of science; this is the search for the best description of this set of laws. The
success of science is a strong testimony to the existence of natural laws.
The unexpected thing about the laws of nature is that they tend to be very simple, but very
profound. They are also generally comprehensible in mathematical terms. There is no need for
human beings to be able to understand the laws of nature. Even in the modern day, most people
lead apparently fulfilled lives without any idea of Maxwell’s equations (the set of equations that
govern electromagnetism). The ability to understand the mathematical form of the laws of nature is
not a survival trait. In spite of this, by using the methods of science it is possible to discover the
mathematical form of the laws of nature.
As an example, human beings (and many other animals) have the ability to use the law of gravity. A
bird is able to fly accurately and a human being can catch a ball or a fruit falling from the branch of
a tree. However, this does not require a knowledge of the mathematical form of the laws of
mechanics and gravity. The inverse-square law, for example, is important in calculating the orbits
of planets or navigating a space-probe to the moon or mars, but it is not necessary for every day
life.
The existence of these laws, and especially their elegance and comprehensibility, tells us something
about the origin of the universe.
10.1 The Mathematical Form of the Laws of Nature
The best understood laws of nature can be expressed in mathematical form. Various scientists have
remarked on this fact, and almost everyone who has made a deep study of the behaviour of the
universe has been impressed by the elegance of the mathematical statement of those laws. It is
amazing that the behaviour of the entire universe can be described by a set of laws that can be
written on one side of a sheet of paper.
Armed with a basic knowledge of simple electrical phenomena and an idea of the symmetry of the
universe, one can derive very simple laws which describe the electric and magnetic fields caused by
free electric charge and by electric current. These laws can easily be manipulated to show that
electromagnetic waves exist, and the result
Quotes about the Mathematics of Nature predicts the speed at which such waves must
Galileo: “The great book of nature can be read only by
travel. This allowed physicists to show that
those who know the language in which it was written.
light was exactly such a set of magnetic waves
And this language is mathematics.”
and to predict the existence of radio waves
James Jeans: “The universe appears to have been
along with the ultra-violet and infra-red.
designed by a pure mathematician.”

Albert Einstein: “Everyone who is seriously engaged in
the pursuit of science becomes convinced that the
laws of nature manifest the existence of a spirit vastly
superior to that of man, and one in the face of which
we with our modest powers must be humble.”
Richard Feynman: “The fact that there are rules at all
to be checked is a kind of miracle; that it is possible to
find a rule, like the inverse square law of gravitation,
is some sort of miracle.”

what is even more astounding is that the laws
of nature exist independently of the matter
which exhibits those laws, and was in
existence before the matter itself existed. The
laws that govern the movement of solid bodies
existed before there were any solid bodies on
which the laws could operate; the laws of the
mechanics of atoms existed before there were
any atoms.
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10.2 Coherence
There are many ways in which the laws of nature could
have been incoherent, but only a few ways in which they
could be coherent.

Maxwell’s equations

r
Û•B = 0
e0
ûB
ûE
Û}E = −
Û } B = m0J + m0e0
ût
ût
James Clark Maxwell discovered these
equations in the middle of the nineteenth
century, deriving them from basic
symmetries in nature. The equations can be
written down very concisely but they
explain all electromagnetic phenomena on a
scale above that of quantum effects.
The fact that such a rich area of nature
can be expressed in just four simple
equations which are easily comprehended by
human beings is an example of the elegance
of the laws of nature.
Û•E =

•

The universe could have had no laws at all.

•

There could have been an incoherent jumble of laws
which caused matter to behave in a disorderly and
unstable manner, thus making the behaviour of the
universe completely unpredictable.

•

The universe could have been extremely simple, to the
point of being completely featureless. For example, it
could have had no matter in it, or the matter could
have had no motion, or objects could exist without
interacting with one another.

•

Things could suddenly cease to exist, or could appear randomly from nowhere - this is the
behaviour one would expect from a multiverse theory.

In reality the universe is highly ordered and its behaviour can be predicted from a very small
number of relatively simple laws. This is such an obvious feature of the universe that atheists like
David Hume and Stephen Hawking have used it as an argument against the idea of miracles.
The Laws of physics discovered in laboratories have also shown themselves to be exactly the same
throughout the universe. The spectra of stars in distant galaxies show that the elementary particles
in those stars have precisely the same mass, charge, spin and magnetic moment as the ones in the
laboratory, that the forces which govern the behaviour of those particles are exactly the same as in
the laboratory and that these forces have not changed over the lifetime of the universe.
The magnetic moment of the electron can be measured to ten significant figures. This can be done
from spectra in stars as well as by more direct measurements in laboratories. The result is that we
know that the magnetic moment of the electron does not vary to even one part in 10,000,000,000
over all the time and all the places in the universe.
The Universal Law of Gravity
The law of Gravity requires that there is an attraction
between any two masses m1 and m2 which follows
an inverse square law; this can be expressed as:-

force = G

m1.m2
r2

This force works in exactly the same way whether
one is on the surface of the earth or whether one is
observing the orbit of a planet deep in space.
The only corrections to this that have needed to
be made is that the mass of an object appears to vary
with the relative speed of the object. This leads to a
description of gravity in terms of the fundamental
geometry of space time, which is somewhat distorted
by the presence of any mass.
Observations of other planets, binary stars and
even distant galaxies shows that the law of gravity is
the same throughout the universe.
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The Laws of nature are simple, mathematical,
elegant and universal. More importantly, they are
more elegant and more exactly universal than is
required for the existence of an observer. Life
could exist if the magnetic moment of the electron
varied by even a few percent and more complex
laws with various exceptions could also support
life. The fact that one can write the complete set of
the most fundamental laws on a single sheet of A4
paper without too much difficulty shows how
simple and elegant the laws of nature are.
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More Quotations on Laws of Nature
The following are quotations from famous scientists on
the comprehensibility and elegance of the natural laws
that govern the universe.
• Physicists generally find the ability of
mathematicians to anticipate the mathematics
needed in the theories of physics quite uncanny.
Steven Weinberg (1992)
• It is more important to have beauty in one’s
equations than to have them fit experiment. - Paul
Dirac (1963) in a Scientific American article.
• The incomprehensible thing about the universe is
that it is comprehensible. - Albert Einstein (1936)
[He said it in German - there are many translations.]
• Uncovering the laws of physics resembles
completing a crossword in a number of ways… In
the case of the crossword it would never occur to us
to suppose that the words just happened to fit into a
consistent interlocking pattern by accident. - Paul
Davies (1984)

Elegance of the Laws of Nature
10.3 Comprehensibility
Another important point about the Laws of
Nature is that they are comprehensible. Human
beings are an insignificant part of the universe,
but it seems that we are completely capable of
understanding the way that it works. Certainly
we understand far more of cosmology, or of
planetary mechanics, or of biochemistry than is
necessary for our survival; the ancient Romans
understood far less and were able to survive
very well.
The point is that it was unnecessary for human
beings to be able to understand the laws of
nature; they could have been too complex to be
understood or we could have not had the brainpower to understand them (or both). The fact
that they can be understood indicates a curiously
rational property of the laws of nature.

10.4 Elegance
Not only are the laws of nature comprehensible, they are elegant. There is a general agreement
among mathematicians on what mathematical systems are elegant and which are messy. In general
the elegant equations are the ones which produce fundamental relationships in nature.
Some atheists have suggested that elegance in mathematics is a human construction and that we
decide that mathematics is elegant when we see that it provides a good description of the behaviour
of natural objects. This is clearly not the case. In general the mathematics comes first; a
development in mathematics may be made decades or even generations before the phenomenon
that it describes is discovered. Even before the physics of the area concerned is discovered the
mathematics has already been examined and mathematicians have already been impressed by its
elegance. Many physicists have used ideas of elegance to help them to formulate the theories;
usually an elegant mathematical theory leads on to advances in science.
10.5 Contingency of Natural Law
The laws of nature are simple and elegant, but they are
not obvious. It requires the methods of science to
discover the laws that underpin the behaviour of the
universe. This method includes experimental
investigation as an important element; it is not possible
to determine the laws of nature by pure reason without
experimental evidence. This indicates that the laws are
contingent (see box). If they were necessary it would be
possible to deduce them by pure reason/logic alone.
There are, indeed, five ways in which the laws of the
universe (or their effects) are contingent:-

Contingency
A contingent entity is one which requires a
cause. One can discover that an entity is
contingent by one of the following
conditions:• There was a time before which the entity
did not exist.
• The entity could have existed in a
completely different form. In this case it
needs some outside cause to decide the
particular form in which the entity now
exists.
The alternative to an entity being contingent
is for it to be necessary. If the object is
necessary then nothing is required to explain
its existence or to account for the particular
form in which it exists.
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• The laws could have been different from what they
are known to be.
• The initial conditions of the Creation Event could
have been different from what they are, leading to an
outworking of the universe which is quite different.
• There are fundamentally random elements in the
laws of nature (such as the random elements of
quantum mechanics) which means that even if the
creation of the universe was carried out in the same
way many times the result would be different.
• This universe exists - other possible sets of natural
laws have not resulted in actual universes.

The Multiverse and Contingency
Some scientists have proposed the idea that
there are alternative universes which contain
different laws of nature from those in the
universe in which we live.
The fact that such universes can be
proposed shows that the laws of nature are
contingent. If a universe with an alternative
set of laws can exist then the laws of nature
are not forced to be as they are; they could be
different.
The fact that a multiverse can be proposed
shows that the laws of nature are contingent
and thus that they require a Creator. As laws
are abstract this Creator must have a mind.

• The more fundamental laws do not fully specify all the higher laws. For example, the basic laws
of physics make Mendelian genetics possible, but they do not fully specify the laws of
inheritance. Gödel’s incompleteness theorem requires that this is the case.
10.6 Consequences of Contingency
The fact that the laws of nature are contingent requires the existence of a necessary entity to
underwrite them. This cause must be outside the laws of nature, or it would be subject to them and
thus contingent in itself. This necessary cause must have mind; the laws of nature are very abstract
and are coded. Being able to generate abstracts is a property of mind, while matter cannot do this.
10.7 Where the Laws Of Nature exist
The laws of nature appear to exist completely independently from matter and energy in the
universe. For example, the laws which determine how atoms interact are not completely determined
by the fundamental interactions of physics, but include details of the form of protons, neutrons and
electrons.
Suppose that these laws are held in atoms.
As the universe had expanded to a finite
size before the first atoms could have
come into existence, at the point where
atoms started to exist some atoms were
outside the light horizon of other atoms
and hence no influence could
communicate between them. There is thus
no reason why all atoms should have the
same laws if these laws are merely
properties of atoms. There is no reason
why two atoms which were outside
communication distance of one another
should produce the same set of laws. One
is therefore forced to conclude that the
laws of nature exist independently from
matter within the universe. This is another
indication that the laws of nature are held
by something like a mind.
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The Unreasonable Effectiveness of Science
Experimental science can only flourish if the laws of nature
are both contingent and intelligible.
• If the laws of nature were not contingent they would be
necessary and it would be possible to deduce them by
pure logic. The fact that experiments are required to
discover the laws of nature shows that they are
contingent.
• If the laws of nature were unintelligible then no amount
of experiment would allow any intelligent being to
understand them.
This means that there must be a necessary entity outside the
universe who can produce laws of nature.
At the most fundamental level the diverse systems that
make up the physical universe are linked by a set of
mathematical relationships which govern their working. For
most of human history mankind has been unaware of these
laws. They are hidden and the methods of science are needed
to decode them.
The laws of nature are not stored in the matter or energy of
the universe. The exist independently of matter and were
present before matter existed. All this implies an entity which
is outside the universe but is able to enforce natural law.
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11. Fossils, Dinosaurs and Evolution
One of the objections which is often raised to the biblical idea of creation is the evidence of fossils
in the ground. Large numbers of these have been discovered. They show signs of great age and are
often remains of animals which are unknown in the current world. The most famous of these fossil
forms of animal are the dinosaurs, many species of which have been found - all of which are
unknown in the modern world.
The one-time existence of dinosaurs is sometimes used as an attack on the Bible. The question
asked is how anyone who believes in the account of Genesis 1 can account for the existence of the
creatures represented by fossils, and in particular the dinosaurs. These animals are not found in the
modern day, and are not mentioned in the Bible.
11.1 Extinctions and Unknown Animals
The first point that should be made in considering the existence of extinct creatures known only
from fossils is that the Bible does not attempt to be a zoology textbook which names all species of
animal. The Bible doesn’t mention the robin, the zebra or the seagull, but this is merely a matter of
choice. These are animals which are outside the subject matter of the Bible; there is no reason for
the Bible to mention them. Similarly the Bible doesn’t mention the dodo or the great auk, two
species which have become extinct since the Bible was written. Nor does it mention the
megatherium or the Irish elk.
The mere fact that the Bible does not name all species of animal, or that some species of animal
have become extinct, is not sufficient to reduce confidence in the accuracy of the Bible record. It
simply represents that which is known already, that the Bible does not attempt to give an exhaustive
list of all animal species.
The Problem of Fossils
One undeniable fact is that the ground contains
fossilised remains of animals and plants, many
of which represent species which no longer
exist. This provides evidence that in past ages
the earth contained flora and fauna which are
different from the modern species. Some
evolutionists have attempted to use the
existence of fossils of this kind as evidence that
life has evolved from earlier forms.
However, the fossil record does not provide
much evidence in favour of evolution. The
fossil record show a succession of periods. In
each of these the fossil creatures are unlike
those in the previous age. However, there are
no intermediate forms which indicate that there
has been a gradual change over geological time.
Instead the forms of the various species remain
constant throughout a complete geological
period, to be replaced rapidly by other species
in the next geological period.
The theory of macro-evolution predicts a
gradually changing set of forms as species
evolve. The fossil record conspicuously does
not show any such development.

11.2 The Process of Fossilization
Fossils are produced when an animal or plant dies; at
some point the remains are covered with minerals
which allow it to decay in the absence of air.
Sometimes the object will decay to the point where it is
only bones; sometimes soft tissues will be included in
the fossil. Over a period of time one of two things can
happen. Either the remains will decay completely and
will be replaced by a mineral dissimilar from the
mineral above and below it, or solutions containing
minerals will diffuse into the remains from the
surrounding rock and will cause them to become
hardened. This process preserves the shape of the
remains extremely well, but does not preserve their
chemical composition.
Nevertheless, the fossils that are found in the ground
can be expected to be a good representation of the
plants and animals which existed when they were
formed. However, they do not show the habits of those
animals, nor any kind of descent for them.
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The rocks that make up the earth’s surface layers can be sequenced and the result is a series of geological ages. Each
of these is notable as having similar forms of animals. The Cambrian period, for example, is notable for a wide
variety of types of marine animal and plant, some of which never reappear. The Mesozoic is notable for dinosaurs,
which form three populations corresponding to the three periods within it. Each period has a corresponding set of
fossils which emerge at the start of the period complete and carry on essentially unchanged to its end. The gaps
between periods are extremely short, but at the beginning of the next period the new population of animal forms is
always mature.

11.3 The Geological Column
The rocks of the world tend to occur in “strata” which are obvious levels where the rock is
interrupted. By comparing the fossils found in similar rocks and the chemical composition of those
rocks, it is possible to deduce that certain layers of rock are approximately of the same age as one
another and to build up a column which shows the available layers of rock. The rocks are divided
into different “eras” and “periods” based on the idea of approximately constant rates of rock
formation and the result is a consistent pattern or types of rock (see box above).
The interesting point about these geological periods is that each of them tends to be marked by a set
of species which remain essentially unchanged from the beginning of the period to the end. At the
boundary between two periods there will be a massive change; the fossils on one side of the
boundary will be quite different from the fossils on the other side.
For example, there are very few complex organisms in the Precambrian period. Some single celled
animals have been found, there are some colonies of single celled organisms which form structural
mats (these are called stromatolites) and recently some soft-bodied worms and sponge larvae have
also been found. However, there is no evidence of
The Sudden Arrival of Species
any more complex life forms until the Cambrian
One of the curators of the Natural History Museum
period occurs. Then, suddenly and apparently from
of America, Niles Eldredge, made the following
nowhere, a vast number of different forms
comment about the fossil record:When we do see the introduction of evolutionary
appears, including some which are not found in
novelty, it usually shows up with a bang, and often
the modern world. Some evolutionists hypothesise
with no firm evidence that the fossils did not evolve
that most of these forms were in existence, in
elsewhere. Evolution cannot forever be going on
small numbers, before the beginning of the
somewhere else. Yet that’s how the fossil record has
Cambrian but there is no evidence to support this.
struck many a forlorn palaentologist looking to learn
something about evolution.
“We palaentologists have said that the history of
life supports [the picture of gradual adaptive
change] knowing all the while that it does not.
Eldredge, N (1985) “Time frames: the evolution
of punctuated equilibria” Princeton University Press,
pp144,145.
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Similar rapid appearances of wide varieties of
forms (known as “radiations” or “explosions”)
occur at the start of each geological period; these
are what mark the differences between the periods.
However, the intermediate forms never do appear.
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There is nothing in the fossil record which is half
way between a tube worm and a trilobite. The
witness of the fossil record is of long periods where
there is almost no change (some species do become
extinct, and there is the usual micro-evolution which
changes the size, for example, of individual species)
interspersed with very short periods where
everything changes over a matter of less than a
couple of centuries.

Punctuated Equilibrium
Standard evolutionary theory indicates that
organisms should gradually change with time and
that new species should emerge gradually from
old ones with a continuum of intermediate forms.
The intermediate forms are, however, absent from
the fossil record.
One attempt to explain this was due to Niles
Eldredge and Stephen Gould in the early 1970s.
This theory proposed that evolutionary change
happened in short bursts where many changes
happened at once followed by long periods of
equilibrium in which nothing happened. Their
theory was described as “Punctuated Equilibrium”
as distinct from the gradual change indicated by
the more standard neo-Darwinian model.
The punctuated equilibrium theory supposes
that rapid change could occur when the
populations involved were small and under stress.
However, no satisfactory quantitative model of the
process has ever been produced.

11.4 Mass Extinctions
One of the obvious points about the geological
column is that the various changes all happen at
once. There have been several events in the history
of the world where almost every life form has been
wiped out. These mark the end of the geological ages
and the start of new ages. The set of known mass
extinctions includes the end of the dinosaurs and the
end of the Permian period when almost all life
disappeared from the earth. At each of these events the set of species that followed the extinction
appeared over a matter of decades rather than millennia. This indicates that life has not developed
by gradual development as evolutionism requires.
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This chart shows the known extinction events. There are five great extinctions (labelled with numbers in circles) and
17 smaller events. Each of these occasions is an event where a large proportion of life on earth died out. For those at
the end of the geological periods the life that appeared next was different. The main extinctions are:1. The K-T event. This ended the age of the dinosaurs. 75% of all species disappeared completely, possibly as the
result of an impact from an asteroid. The layer between the Cretaceous rocks and the rocks of the Paleogene
which follow these is impossibly small, but the vast majority of the species found in the new period are
unknown in the Cretaceous.
2. The Triassic/Jurassic boundary. Again, 75% of species were made extinct, including all the archeosaurs,
therapsids and large amphibians.
3. The “Great Dying”. Here between 90% and 96% of species vanished. The therapsids lost their dominance and
archeosaurs became the dominant life form.
4. The Late Devonian extinction. 70% of species vanish.
5. The Ordovician/Silurian event. Here two extinction events followed one another in a short time. 60-70% of
species became extinct.
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Archaeopteryx
Archaeopteryx is a fossil animal which contains all
the features of a lizard, but which appears to have
feathers. The two best known examples of this are
in the Natural History museum in London.
Archaeopteryx has a large tail, which would be
far too heavy for flight and would leave the animal
unbalanced in the air. There is no sign of a keel
bone which would be needed to anchor the chest
muscles required to flap the wings and achieve
flight.
It is clear that this is not an intermediate form
between a bird and a reptile. Palaentologists are
convinced that archaeopteryx is not ancestral to
any known form of bird. Claims that birds are
descended from dinosaurs depends on a similarity
in the hip bones of birds and types of dinosaur (the
order of bird-hipped dinosaurs).
The idea that birds are descended from
dinosaurs is based on the general philosophy that
they must have evolved from somewhere, and that
while there is nothing particularly near to birds, the
least unlike is the order of bird-hipped dinosaurs.
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11.5 Intermediate Forms
The idea of macro-evolution requires that all modern
life forms have developed gradually from earlier
ancestral forms. This means that there should be an
abundance of intermediate forms in the fossil
records. In practice there are virtually no such
intermediate forms. Several palaentologists have
commented on this fact and there are many differing
proposed explanations, although none which is
sufficiently good to convince the majority.
Again, we have an atheist creation myth. Atheists
argue that as there is no God, everything must have
arisen by evolution. The lack of evidence is a minor
embarrassment to this myth, but the true believer
will not be put off by mere lack of evidence.

Evolutionists attempt to account for the rapid
appearance of new forms by the claim that these
existed all along in the previous age, but that they
were only in small numbers and so left no fossils.
However, it is very difficult to believe that, over the whole of geological history there have been no
cases where the dominant life forms in one age have left no evidence in any previous age. The lack
of intermediate forms is a major embarrassment for those who wish to believe that life has evolved
gradually.
11.6 Multiple Creations
Well before the discovery of dinosaur fossils, many scholars had speculated on purely scriptural
grounds that there had been a creation, or several creations, before the one in which we now live.
This is far from being a clear and obvious Bible teaching, but there are occasional hints that
previous creations have existed and that the Bible is about the current creation. This idea fits well
into the picture of geological ages before the current one, each with its own purpose and set of
creatures. God would have different purposes for the previous creations, of which we know little or
nothing, but when the purpose for a creation was fulfilled God brought it to an end and constructed
a new creation in its place.
11.7 Summary
There are clearly fossils of otherwise unknown creatures in the ground. These creatures lived long
ago and were sometimes completely unlike any known modern species. However, the fossil record
shows a number of distinct and different ages in which species change little; between the ages the
forms of life change drastically and far too rapidly to explain by ordinary Darwinian mechanisms.
Essentially the fossil record is completely incompatible with any idea of macro-evolution.
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Appendix: Basic Arguments for the Existence of God
The argument about the existence of God is not new. It was debated by Socrates and Plato and has
formed a strand of philosophy from classical times. This means that a number of regular arguments
about the existence of God have been produced over the centuries; not all of them are to do with
science. The design argument was used by Cicero in the first century BC in his work “De natua
deorum” and Thomas Aquinas produced five arguments on the existence of God in the 13th century
AD in his “Quinque viae”. Here are some of the basic arguments in abbreviated form:The Cosmological Argument (First Cause)
1. Things exist.
2. It is possible for some things not to exist.
3. Nothing can bring itself into existence since it must already exist to do so. Whatever has the
possibility not to exist, yet exists, must have been caused to exist by something else.
4. There cannot be an infinite regression of causes to bring things into existence.
5. There must therefore be an uncaused cause.
6. This uncaused cause is God.
Essentially one can divide entities into two kinds. There are Contingent entities, which have
beginnings and must therefore have been brought into existence by something else, and there are
Necessary entities which have always existed and hence need no cause. God is essentially the only
Necessary entity.
The Argument from Design (Teleological Argument)
This is the most popular argument for the existence of God, but also the most heavily debated. The
argument can be written:1. Objects exist which would be impossibly unlikely to be a result of chance and natural law.
2. These objects can only exist because they were designed by someone with a mind (an intelligent
designer).
3. Some of these objects (eg. living creatures) cannot be
the result of design by inhabitants of the universe
(eg. human beings).
4. Therefore the objects were designed by some
thinking entity outside the universe.
5. This entity is God.
There are many areas where one can detect design.
These include the forms and structures of living
organisms, the existence of things like stars and the
existence of substances like water.
The design argument, however, tends to lead on to the
quagmire of discussion about evolution, the origins of
life and the existence of a potential multiverse
undetectable from this world.

Infinite Regression
The idea of infinite regression involves having
a set of entities such that each one is caused
by a previous, similar entity. The chain
continues backwards for ever, so there is
never a starting point.
This is never a useful explanation, as there
is nothing to cause the complete chain. The
infinite regression would be something which
brought itself into existence; as with anything
else this cannot happen because the infinite
regression would already need to exist in
order to cause itself.
Any progression must have a starting point
in order to exist.
The impossibility of an infinite regression
is an important element in many of the
arguments about the existence of God.
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The Argument from Purpose (Transcendental Argument)
1. Either the universe was made by a purposeful creator or it is the result of random chance and
natural law.
2. If the universe is purely the result of random chance and natural law then it has no purpose, and
nothing within it can have a purpose.
3. Therefore if there is anything in the universe which has a purpose then there must be a rational
creator.
4. The universe has many things within it which have purposes. One of them is this argument.
5. Therefore there must be a rational creator.
The Argument from Beauty
1. Human beings, in general, have a sense of beauty.
2. A sense of beauty is considered to be a benefit. It
makes life more enjoyable/bearable; it provides
spiritual solace.
3. Beauty (or a sense of beauty) has no survival
value. One might be eaten by a beautiful tiger, or
might be distracted by a beautiful sunset and hence
fall from a cliff.
4. An appreciation of beauty is not a logical response
to anything.
5. Therefore one must deduce an entity who has
created beauty as an additional benefit for mankind.

Dawkins and Beauty
Professor Richard Dawkins wrote about the
argument from beauty:
“Obviously Beethoven’s late quartets are
sublime. So are Shakespeare’s sonnets... They do
not prove the existence of God; they prove the
existence of Beethoven and Shakespeare.” (The
God Delusion, p86)
The point is that an object of beauty is the
result of a designer. There are, of course, many
natural objects which possess great beauty, for
example a beautiful sunset. If a beautiful
symphony proves the existence of a composer
then a beautiful sunset proves the existence of a
benevolent creator.

The Argument from Natural Law
1. All natural bodies follow coherent laws (eg. gravity).
2. These bodies are, for the main part, unintelligent in themselves.
3. Coherent laws are characteristic of intelligence.
4. Therefore there is an intelligent being who created the laws.
5. This being is God.
The Argument from Miracles
This is based on the idea that the universe follows consistent and universal laws which govern its
workings. However, these are occasionally suspended and an event occurs which is contrary to the
laws of nature. The suspension of laws of nature requires a supernatural entity to cause the laws of
nature to be suspended. This entity must be outside the laws of nature. As a set of propositions this
is:1. The universe is generally governed by consistent laws.
2. Occasionally these laws are suspended or altered to allow a miraculous event.
3. The laws of nature cannot cause their own temporary suspension.
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4. Therefore there is a need for an entity outside the laws of nature to cause miracles.
5. This entity is God.
The evidence for miracles is particularly clear for the resurrection of Jesus Christ, (The fact that
Jesus rose from the dead shows that there is a God who raised him) for fulfilled prophecy, and for
the creation of the universe (see earlier in these notes).
The Argument from Ethics
One of the most productive arguments about the existence of God is the moral argument. This was
outlined by C. S. Lewis in his book “The Case for Christianity” which became the first part of his
later book “Mere Christianity”. The argument is useful because it can be extended to explain why
atonement is necessary and how it works; this is only the case for representative atonement.
The argument begins by establishing that there is a clear difference between right and wrong
(between good and evil) which is understood by all normal human beings. This is essentially the
need to behave towards others as one would like others to behave towards us. While this is a
biblical principle it is found in almost all cultures and is effectively a universal moral principle. It
cannot have arisen from evolution; evolution would require one to compete with others. Nor can it
have come from philosophical enquiry - many philosophers have attempted to do this and failed.
Essentially the moral principle requires an entity outside the universe to underwrite the distinction
between right and wrong. This entity is God.
1. There is a clear and universal distinction between right and wrong.
2. This distinction cannot be based on any law of science (science describes what is, not what
should be) nor can it be established by pure reason.
3. Thus the difference between right and wrong requires a fundamental moral entity with the
power and authority to write the moral principle into the whole of mankind.
4. This entity must have the following principles:
- The entity must have mind as the moral principle is an abstract concept which exists in mind.
- The entity must have moral purpose as morality is derived from him.
- The entity must be the creator of mankind as the principle has been placed in man’s mind.
- The entity must have supreme authority or other entities could challenge its principle.
- There can only be one such supreme entity as the principle is universal.
5. This entity is God.
The Argument from Experience - the Bible
The final argument is subjective, and hence cannot be used as a purely logical defence of the
existence of God.
If one reads the Bible it is clear that it is not the product of an ordinary human mind. Reading it
over a period of many years leads one to the realisation that one is encountering the mind of God.
Clearly in this case God must exist.
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