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Speculation about extraterrestrial aliens has gone on for a long
time; at least 2,000 years. Titus Lucretius Carus was an early proponent
of extraterrestrial life. Around 55 BC he wrote:
...it cannot by any means be thought likely that this is the
only round earth and sky that has been made,…since this
world was made by nature, and the seeds of things themselves
of their own accord…could become in each case the
beginnings of mighty things, of earth and sea and sky and the
generation of living creatures. Therefore again and again
I say, you must confess that there are other assemblages of
matter in other places, such as this is which the ether holds
in greedy embrace.1

Lucretius is thought to be reflecting the earlier thoughts of Epicurus
who also appears to have believed in extraterrestrial life.2
The problem with speculation about extraterrestrial life is that if
such life exists, it is extraterrestrial, making it hard to study from here
on earth. The best that we can do from our terrestrial vantage point is
to look for signs of life on other planets. These signs can fall into two
categories: 1) evidence that conditions essential for life are present and
2) direct evidence of the activity of living things. Recently there has
been much excitement over data collected by the Mars Odyssey spacecraft that seems to indicate hydrogen on the surface of Mars. This
hydrogen is thought to be in water molecules and water is essential for
life.3 If water is present on Mars, one condition for life is met, but it
does not prove that all conditions necessary for life are present on Mars.
Finding direct evidence of extraterrestrial life may be more difficult
than finding conditions conducive to life, but this has not stopped
scientists from looking. A recent example might be discovery of carbonyl
sulfide in the atmosphere of Venus.4 Inorganic production of carbonyl
sulfide may be difficult while its production by organisms is known.5
Thus, presence of carbonyl sulfide may be viewed as possible evidence
of the activity of organisms.
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Signs of life are well understood and may be employed when
searching for life on other planets. On the other hand, searching for
intelligent life may be a more complex challenge. Signs of intelligence
should be detectable in the same way that signs of life are detectable.
Like signs of life, signs of intelligence can be divided into two categories: 1) Data not typical of natural processes and 2) data known to be
the product of intelligence. In one sense, separation of these two categories of data is artificial, as many data known to be products of intelligence are also atypical of natural processes.
Before data can be categorized as atypical of natural processes,
natural processes must be identified. In other words, the tools by which
nature works must be known and understood before limits can be put
on what nature can accomplish. The history of science is a record of
humanity’s success in understanding how nature works. In general two
tools are known to be used by nature: 1) A set of laws governing the
interaction of matter and 2) chance, which determines where, when,
and under what conditions matter interacts with other matter.
Gravity is an example of a law governing interactions between
matter. In essence it is a simple law stating that bodies with mass are
attracted to one another. But when combined with other simple laws
gravity accounts for the apparently complex interaction of planets within
our solar system and our solar system with the rest of the universe. Sometimes the products of simple laws of nature are elegant and ordered.
For example, the structure of crystals is very ordered, but arises from
the relatively simple interaction of positive and negative charges; like
positively charged sodium (Na+) and negatively charged chloride (Cl-)
to form table salt crystals.
Gravity is an impressive law of nature and, like other laws, it may
be employed by intelligent beings for specific purposes. For example,
farmers in some parts of England have removed rocks from their fields
and stacked them into dry stone walls which now divide much of the
British countryside into a checkerboard of cultivated fields. These walls
serve important purposes including delineation of property lines and
separation of livestock from fields in which crops are being grown.6
This purpose is facilitated by gravity, which prevents the rocks from
floating away, but gravity is not responsible for the purpose. This is
evident from the observation that gravity held the very same rocks in
position in the fields before farmers came to work them. It took the
intelligently directed efforts of farmers to move the rocks and arrange
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them so that they now serve a purpose or function. If viewed from
space, these rock walls immediately suggest the presence of intelligent
design, as nature is not known to arrange rocks in long rows stacked as
they are in dry stone walls. In addition, purpose is evident and thus
intelligence is logically inferred from the presence of these walls. Dry
stone walls in the northeastern United States or southeastern Australia
also suggest intelligent causes; the location of the walls doesn’t matter.
It is the presence of purpose and lack of known natural causes that
suggests intelligent design.
Like dry stone walls, canals may also exhibit the characteristics of
intelligently designed objects: structures not known to be naturally
caused and exhibiting some kind of purpose. The network of canals
that crisscrosses the United Kingdom exhibits these characteristics.
Structurally they tend to be straight and to slope very gently if at all.
Locks, clearly not a natural feature, control movement of water in the
system. A map of the canal system reveals that they go between population centers suggesting their purpose as highways for transportation
of materials. The great astronomer Percival Lowell, thinking he saw
canals on Mars, immediately interpreted their presence as an indicator
of intelligent life there. When better telescopes revealed only features
known to be the products of nature, most people abandoned Lowell’s
life-on-Mars theory.7
It was not because Lowell was a bad scientist that he concluded
life existed on Mars; the error was in the poor data with which he had
to work. What Lowell thought he saw were structures that functioned
(moving or holding water) as part of a larger system. To function in the
large system of interconnected canals, each individual canal conformed
to specified criteria. For example, they had to connect with other canals
and be large enough to hold or carry significant quantities of liquid. In
other words, the structures Lowell thought he saw on Mars had an
obvious purpose and were unlikely to be the product of chance couple
with natural law; so he concluded they must have been designed by
intelligent Martians. Inference from purpose to design is logical and
within the realm of science. This is what forensic science and archaeology do routinely. Data are collected and examined. If they indicate
the charac teristics of intelligent design, then some intelligent agent is
logically inferred. For example, when flint arrowheads are discovered,
they are interpreted as the product of some intelligent being, not nature
or some kind of magic. In searching for intelligence scientists routinely
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look for patterns different from those produced by nature, and for purpose.
Using this kind of logic, The Search for ExtraTerrestrial Intelligence
(SETI) filters radio signals from space looking for patterns reflecting
intelligence.8
So far we have established that there are principles for detection of
intelligent design just as there are principles for detection of life. In
addition, scientists routinely use these principles to detect the activity
of intelligent beings in the past and present. However, a semantic trap
may exist for those who seek to detect design in nature. The problem
arises when we are attempting to delineate between the natural and the
artificial. Defining nature as the product of natural causes while artificial
things, like stone walls, are the product of intelligent causes appears to
be logical. Taking nature, defined as a product of natural causes, and
studying it to determine whether it is the product of intelligent design
seems preposterous as it is by definition natural and not artificial. Clearly
a different set of criteria needs to be created to allow for the delineation
of products of natural laws and intelligent design.
This brings us back to the dry stone walls discussed earlier. The
walls operate (remain functional) as a result of at least one natural law
— gravity — but they came into existence as a result of intelligent
design. Would living things still be part of nature if they operated in
the same way, having been produced by a process involving intelligent
design, but now operating according to natural laws? A way around
questions of this sort is to simply define life as natural and demand that
only natural explanations be employed when explaining it. An example
of this would be: “Scientific knowledge is limited to natural explanations
for natural phenomena based on evidence from our senses or technological extensions.”9 But this creates a kind of circular reasoning in
which phenomena like life, if they are considered to be natural, may
only be explained as the result of natural forces and chance and thus
natural forces and chance must be sufficient to explain all natural
phenomena whether this seems reasonable or not.
What if a scientist didn’t already know that dry stone walls are the
result of intelligent action? They are pervasive in the British Isles and
many other places; many lack a historical record of when they were
made and by whom. What if the walls were mistakenly categorized as
a natural part of the English landscape? Once they were categorized as
natural, only natural explanations would be allowed to account for their
origin and if natural explanations are by definition sufficient to account
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for all of nature, then they must be sufficient to account for the origin
of walls. Once they are categorized as “natural,” then there can be no
way of ever showing that dry stone walls were the product of intelligently directed effort by generations of farmers. Restricting science to
natural explanations creates a reasonable expectation that it will attribute
properties to nature that nature may in reality lack and that phenomena
mistakenly categorized as natural will continue to be mis-categorized,
further skewing our understanding of how nature works.
The only way science can determine whether dry stone walls are
the product of natural or intelligently driven processes is by allowing
the possibility of intelligent beings who played a role in production of
the walls. Once intelligent causes are allowed, science can evaluate the
evidence, determine whether or not walls meet the criteria for intelligent
design and draw logical conclusions. Without allowing the possibility
of intelligence, the science of studying walls becomes dogmatic. The
same is true when studying life or other phenomena.
If a determination is to be made about whether life is a product of
intelligent or natural causes, the possibility of intelligent design cannot
be forbidden before the investigation begins. But this raises again the
problem of what is natural versus what is artificial. If nature is not
natural it can hardly be nature. On the other hand, even artificial devices
like machines operate according to natural laws and not magic. Once
they are made, dry stone walls are as natural as any other pile of rocks;
what makes them unnatural is the fact that something beyond the normal
blind actions of nature was responsible for the arrangement of the rocks.
One way around this problem is to allow something outside of nature
to have acted on nature at some point. This avoids arbitrarily constraining the possible answers before addressing the question of intelligent design in nature. When applied to living systems, this would mean
that they could have been acted on by an intelligence outside of nature:
something supernatural.
Why should intelligent beings just as natural as humans be ruled
out as the ultimate source of intelligent design in nature?10 The problem
with this explanation is that the problem is pushed back without actually
being addressed. Humans are the most intelligent beings known and
they exhibit characteristics of intelligent design. If human intelligence
is dependent on intelligent design, it hardly seems reasonable to suppose
that other intelligent creatures are not dependent on an intelligent cause
for their intelligence. Ultimately intelligence outside of nature is
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necessary to account for intelligent design in nature. Just as something
outside of the elements and laws governing their interaction is required
to account for intelligent arrangement of rocks into a wall, intelligence
in nature that is dependent on intelligent design requires an ultimate
intelligent cause outside of nature. Who or what caused this supernatural
intelligence? As long as we live in the natural world, we will probably
have no basis for investigating this question, but this is not a logical
reason to rule out the possibility of a supernatural intelligence.
To determine whether intelligent design can be inferred from data
in nature we have established the need for allowing the possibility of
an intelligence outside of nature and development of criteria for judging
between natural and intelligent causes. Ultimately this is true whether
intelligent design is evident in nature or not. The history of evolutionary
thought illustrates this need. For example, Lucretius argued.
The nature of the universe confirms it cannot have been
created for us by divine power: it has so many faults.11

To argue against a supernatural origin of the universe Lucretius
must first allow that the supernatural can be discussed and then show
that criteria he has set — e.g., any imperfection precludes supernatural
involvement — are logical, reasonable and have not been met. The
argument from imperfection used by Lucretius has been recycled many
times by more recent authors, for example, when arguing against a
supernatural role in the creation of life Stephen J. Gould wrote:
Imperfection carries the day [over divine creation] for
evolution. 12

The important point is not the questionable nature of the criteria
used to rule out the supernatural, but that supernatural involvement in
the origin of life may be logically discussed on the basis of natural
phenomena. These examples show the necessity of including the supernatural or divine as one possibility if design — specifically intelligent
design — or its absence, is to be investigated in nature. It seems unreasonable to restrict investigation of supernatural involvement in the
origin of life to only one possible answer before the question is resolved.
In addition, Lucretius and Gould show that discussion of intelligent
design in nature has continued from ancient times to the present.
The philosopher and mathematician William Dembski has formalized the criteria listed earlier for determining whether intelligence was
involved in production of specific phenomena.13 Dembski avoids the
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term “purpose” as this may require the observer to get into the mind of
the designer. Instead he uses the terms “specification” and “probability.”
Specification refers to patterns that satisfy certain precise logicomathematical conditions including phenomena that vary independently,
but work together within fine tolerances. For example, the cylinders
and pistons in an internal combustion engine exhibit specification because the iron from which they are formed may be molded into almost
any conceivable shape, but they just happen to fit together in such a
way that engines work. There is no natural law that causes iron to form
cylinders or pistons or dictates that they should fit to a tolerance of
several micrometers. Thus the probability of nature producing pistons
and cylinders that fit correctly is very low. Pistons and cylinders fit
together because they were designed to do so by intelligent engineers,
they clearly are not a product of chance and natural laws.
As it turns out, much of nature exhibits the characteristics of intelligent design, whether informally stated as apparent purpose or more
formally stated as specification and small probability. Many biologists
have noted this appearance of purpose. For example, George Gaylord
Simpson (one of the fathers of neodarwinism) wrote:
This appearance of purposefulness is pervading in nature, in
the general structure of animals and plants, in the mechanisms
of their various organs, and in the give and take of their
relationships with each other. Accounting for this apparent
purposefulness is a basic problem for any system of philosophy or of science.14

This appearance of purpose is especially true of life at the molecular
level and the language of design is frequently used when describing
molecular machines and information. After publication of the human
genome, Gene Mayers, who designed software used in the project, didn’t
hesitate to use the language of design to describe what they had
discovered in the project:
What really astounds me is the architecture of life...The system
is extremely complex. It’s like it was designed....There’s a huge
intelligence there. I don’t see that as being unscientific. Others
may, but not me.15

One criticism of those who claim to see design in nature is that
they are not qualified to recognize design, but in the case of Gene
Mayers, this argument cannot be made. As a designer of software he is
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clearly in a position to recognize design. His involvement with the
Human Genome Project qualifies him to discuss information in the
genome. Biologists are, in general, less qualified to recognize design,
and yet they may still intuitively suspect that what they study is designed.
Nobel Prize winner Francis Crick, codiscoverer of the double-helical
structure of DNA, warned:
Biologists must constantly keep in mind that what they see
was not designed, but rather evolved.16

But why should biologists avoid the conclusion that the object of
their study was designed? If something as simple as a dry stone wall
can be accepted as a product of intelligent design, why should something
as complex as the human genome, or a single cell, or even the molecular
machines from which they are made not be viewed as designed?
Stephen Pinker, professor of psychology at the Massachusetts Institute of Technology, provides the answer to these questions when he
writes:
Our conclusion is based on two facts that we would think
would be entirely uncontroversial: language shows signs of
complex design for the communication of propositional
structures, and the only explanation for the origin of organs
with complex design is the process of natural selection.17

Pinker recognizes the signs of design in language, but allows only
one explanation, the law he refers to as natural selection. Like other
laws, natural selection is a phenomenon that can be studied in nature
and thus its role in production and maintenance of natural phenomena
can be elucidated. When discussing the law of gravity and dry stone
walls, it was clear that gravity could not account for the production of
the walls, but it did function in maintaining the wall by preventing
stones from floating away into space. In a general sense it is possible
for laws to be real and to function in the maintenance of structures
while not accounting for their origin. Pinker attributes the origin of
language, an activity of living things, to natural selection. Is it possible,
in a general sense, for natural selection to account for the information
and machines found at the molecular level in organisms?
Charles Darwin suggested that natural selection is sufficient if
certain criteria are met:
If it could be demonstrated that any complex organ existed,
which could not possibly have been formed by numerous,
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successive, slight modifications, my theory would absolutely
break down.18

Darwin limited the work of natural selection to very small steps.
This is because to be selected, a trait has to increase fitness and large
changes are unlikely to increase fitness. Michael Behe has discussed
the implications of this limitation at length.19 The requirement that all
vital components of living systems evolve in small steps and the need
that every step be adaptive if it is to spread through populations places
important limits on what natural selection can achieve. To determine
whether systems found in living things are potentially the product of
natural causes — the law of natural selection combined with chance
events — requires that the molecules from which living things are composed be caused by natural laws.
This is a challenging determination to make. One difficulty is
selection of molecules to examine that will inform the question. Most
organisms are composed primarily of water and water is clearly a
product of natural laws. Life is not required for production of water,
oxygen reacts spontaneously with hydrogen to produce it. Proteins are
clearly essential for life, but proteins are composed of amino acids. As
long ago as 195320 Stanley Miller and Harold Urey conducted experiments showing that some amino acids can be produced independently
of any apparent direct intelligent input (although the machine they used
to create amino acids in was clearly a cleverly constructed device).
Natural laws and chance are sufficient for production of some amino
acids. It may even be possible to join amino acids together under abiotic
conditions and this has been demonstrated in a very limited way.21 None
of the chemical bonds that holds the various atoms together in protein
molecules is uniquely different from those found outside of living
systems. What is unique to living systems is the specific ordering of
amino acids in proteins. The order of amino acids, in combination with
special protein folding molecular machines, ultimately determines the
specific complex shape necessary for proteins to achieve their functional
purpose. In other words all those natural laws that hold proteins together
can be accounted for by nature. However, natural chemical laws do not
account for the specific sequences in which amino acids are joined
together. Again, the dry-stone-wall analogy applies. Natural laws
account for the way the wall functions and hold it together, but they do
not account for the origin of the wall in the first place.
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Can natural selection account for the sequence of amino acids in a
protein? This is the specific claim of those who believe intelligent design
is not evident in living things. At best the laws of chemistry seem only
capable of joining amino acids together, but not in any biologically
meaningful order. To gain meaning in the first place requires either intelligent input or incredible chance. Once a protein has a functional purpose,
and it is part of a reproducing system, it may be possible to hone that
function by random mutation of the protein’s amino acid sequence coupled
with natural selection of those changes that improve the fitness of the
organism. The question is, does this require only “slight modifications” as
Darwin suggested?
The simple answer to this question is no. This is because many
proteins vital to life do not function on their own. Proteins commonly
work in combination with other proteins. The protein Glyceraldehyde3-Phosphate Dehydrogenase (G3P Dehdrogenase) illustrates this point.
G3P Dehydrogenase is an enzyme that functions as part of the glycolytic
biochemical pathway, a molecular assembly line breaking down sugar
and releasing energy. All cells have this glycolytic pathway. The pathway
has 10 steps and G3P Dehydrogenase functions at step 6. In the absence
of the other steps, G3P Dehydrogenase would still be an impressively
complex protein, but it would serve no purpose as it would have no
substrate on which to work and the products of the chemical reaction it
catalyzes would have no use. If it had no purpose, natural selection
would not be able to act on slight modifications in G3P Dehydrogenase
as the modifications would also have no purpose and thus they would
not contribute in any way to the fitness of the organism. Once G3P
Dehydrogenase has a functional role, modifications that diminish its
function would decrease fitness while any modifications that improve
function could increase fitness, but function must first be present for
selection to operate.
Getting functional G3P Dehydrogenase using chance combinations
of amino acids is a vanishingly small proposition.22 Producing all
10 enzymes that make up the glycolytic pathway of which G3P Dehydrogenase is part is not a slight modification, it is the sort of giant leap that
nature is not known to do. In short G3P Dehydrogenase is one example
of thousands that could be offered which demonstrate the inability of
natural selection combined with chance to produce living things. Natural
selection may be an important law of nature that maintains organisms
over long periods of time, but just as gravity cannot make a dry stone
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wall, natural selection cannot make functional proteins that are vital to
the existence of living things.
Proteins at the core of living systems do not appear to be the product
of known natural laws. This was one of the two criteria set up earlier
for detecting products of intelligent design. The other criterion was
that the data being examined fit the pattern of those things known to be
the product of intelligence. In the case of G3P Dehydrogenase this
property also is evident. Intelligence is known to produce purposefully
ordered sequences in circumstances other than proteins. For example
intelligent humans order letters in specific sequences for the purpose
of conveying meaning. Meaning is the purpose of ordering letters into
words just as function is the purpose of the ordering of amino acids in
proteins. Nature is not known to produce meaningful ordering of letters,
or chemicals, but intelligence is known to order things in meaningful
ways. Thus the functional ordering of amino acids in G3P Dehydrogenase can be logically accounted for by some intelligent design taking
advantage of the laws by which chemicals interact for the ultimate
purpose of creating functional parts of the complex assemblages of
machines that make up living systems. Physical laws allow proteins to
function, but intelligent design accounts for their origin.
Many excellent examples of intelligent design exist at the molecular
level, but it is not just at this level that life exhibits purpose. As Sir
Julian Huxley, one of the fathers of modern Darwinism, put it:
At first sight the biological sector seems full of purpose.
Organisms are built as if purposefully designed, and work as
if in purposeful pursuit of a conscious aim. But the truth lies
in those two words ‘as if’. As the genius of Darwin showed,
the purpose is only an apparent one.23

Purpose, a hallmark of intelligent design, is evident in nature at
many levels. Huxley wrote when our understanding of the molecular
makeup of cells was sketchy at best. Now that the molecular workings
of cells are better understood, the inadequacy of Darwin’s naturalistic
explanation has become obvious. This leaves us with no positive natural
explanation for what we see in living things and a positive argument
for design in nature. In short, as long as a supernatural Intelligent
Designer is allowed as a potential cause for life, intelligent design can
be studied in nature and in fact is evident.
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