
    This paper will demonstrate that we can know in detail the molecular biology of one
of the earliest forms of metazoa, the Trilobite. We will reconstruct its molecular biology in
order to show the existence of all of the major innovations found in the spectrum of life on
the earth today. In the absence of evidence for the evolution of complex biochemical and
integrated organ systems in the Trilobite, and for any increase in its information content,
reliance on Darwinian evolution remains a matter of secular faith. We propose another
theory of origins that involves an Intelligent Designer and Special Creation.

    Trilobites are complex, elaborately segmented
forms with jointed appendages and swimmerets,
antennae, compound eyes, and cephalized, or
head-to-tail, nervous systems. Because they are
extinct, very little is known of their life habits except
for deductions by association with other forms that
do have living representatives, and from careful
examination of the geologic deposits in which they
are found. However, evolutionary theory, provides
a conceptual framework for reconstructing the
physiology and molecular biology of this earliest
widely distributed metazoan (complex, multicellular
organism).

    The tools of contemporary molecular systematics
along with advances in understanding of molecular
and cellular processes challenge the standard the-
ory of undirected, naturalistic selection in Darwin's
original proposal. Molecular features of a variety of
organisms can now be compared, and genetic rela-
tionships, called phylogenetic linkages, can be con-
structed based upon those comparisons. With such
powerful tools, it is not necessary to guess about
operative processes in organisms no longer avail-
able for study. Thus, much of the molecular archi-
tecture of ancient organisms can be reconstructed
with data readily available from contemporary

Fig. 1. A trilobite, Phocops africanus from the Middle Devonian
strata of the Atlas Mountains in Morocco.

    Trilobites are extinct members of the large animal
group (phylum Arthropoda) to which modern
insects belong. They are well-represented in a long
and detailed fossil record beginning in earliest Cam-
brian, 550 million radiometric years1 ago, and
ending in the Permian, 250 million radiometric
years ago. Universally they are found in the bound-
ary between rocks relatively barren of metazoan
life, and rocks containing abundant evidence of
such life.
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living animals.  The conclusions of such work are
rather surprising.

    Before continuing to explore the nature of the tri-
lobite, a statement of premises employed in this
reconstruction include:

• A fundamental assumption of evolutionary the-
ory is that molecular biological traits shared by
disparate organisms today require common
ancestry as an explanatory principle.  It allows
exploration of the molecular biology of the trilo-
bite based on knowledge of the molecular biol-
ogy of contemporary animals.

• The molecular biology of trilobites is in every
sense as complex as that of any modern form.

• Evidence of the complexity of the trilobite reveals
the inadequacy of the theory of Darwinian evolu-
tion and is interpreted instead by reference to
another theory  of origins involving an Intelligent
Designer.

Revealing the Past
    The mechanisms operating in the trilobite’s cells,
tissues, and developmental processes when it first
appeared on earth can be determined in precise
detail.2  The assumption that complex molecular bio-
logical traits shared by disparate organisms require
a shared ancestry is the basis of modern evolution-
ary taxonomy.  Thus, molecular features shared by
trilobites and mammals would require, at some
time in the distant past, a common ancestor possess-
ing those common features.3  Any other conclusion
would assume highly unlikely events to have been
repeated with exacting precision, falsifying the fun-
damental assumption of molecular systematics and
taxing credulity beyond limits.  Consequently, a
complex feature shared by modern arthropods and
humans, or arthropods and plants, was present in a
common ancestor.   A  representation of such  a  pro-
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Fig. 2.  The common ancestor of humans and modern
arthropods.

posed common ancestry for arthropods and humans
is shown in Fig. 2.

    Since trilobites were derived arthropods, they too
must have exhibited features shared by modern com-
plex animals, and we attribute complex features to
this early metazoan with confidence.  Several exam-
ples are drawn from a large number of equally good
examples of complex molecular biological systems.
It is necessary to include some technical material in
order to understand the level of complexity present
in  cells, and the significance of this proposal.

DNA and the Chromosome
     Eukaryotic (nucleated) cells are the building
blocks of all multicellular complex organisms,
including humans.  These cells are intricately con-
structed and highly integrated in function.  The vast
array of information in the cell is coded on long (up
to 15cm or more) molecular strands of DNA carried
by the cell’s chromosomes.  Every somatic cell in the
human body has a complement of 46 chromosomes;
the total DNA of a single human cell would extend
nearly two meters if stretched end-to-end. However,
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all of this material is housed in the cell nucleus,
which has a diameter of about ten micormeters. This
is a reduction by a factor of 200,000 in linear exten-
sion, a feat comparable to packing fifty miles of kite
string into a shoe box.

    The DNA must be organizeed very precisely to fit
into the nucleus so that the cell has easy access to the
genes, can carry out replication of entire strands,
and can accurately divide replicas to daughter cells
during cell division. This process is achieved by
associating the DNA with a class of proteins called
histones. Four different histones form a very stable
octet containing two copies of each histone mole-
cule. Since histones are positively charged to enable
them to interact with negatively charged DNA,
assembly of the octamer requires the aid of several
special “scaffolding” proteins. This assembled his-
tone core structure is so fundamental to cells that it
is preserved across the entire spectrum of living
eukaryotic cells almost without modification. For
example, only one amino acid change distinguishes
the histone H3 of a human from that of a sea urchin.
Human H4 differs from H4 of a bean plant by only
two amino acids, out of the hundred or so making
these proteins.
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    One and one-half turns of the DNA molecule
(about 146 base pairs) are wrapped around each
histone core to form a condensed structure called a
nucleosome.  These in turn are associated into higher
order structures called solenoids, each a helical form
compriesd of six nucleosomes and a fifth histone
protein, greatly reducing the overall extension of the
chain. The solenoids are further condensed in a com-
plex packing arrangement anchored to the backbone
chromosome structure. The backbone is composed
mainly of a class of proteins with remarkable prop-
erties that are attached to the DNA chain at specific
sites. The protein can cut one strand of the double
helix DNA structure at the pont of attachemnt, hang
on to the cut ends, pass the uncut strand through the
cut ends, then  rejoin the two ends, an operation that
removes undesirable stresses from or adds desirable

stresses to the chain. All these condensations reduce
a 10 cm strand of DNA to an intricate structure
50,000-fold smaller in linear dimension. Because of its
universal occurrence in all living things almost
without variation, we can reasonably infer that this
complex apparatus was also present in the trilobite cells.

    Without cell division there could be no growth in
multicellular plants and animals. Before a cell can
divide in a fashion that maintains its integrity and
function, it must replicate its contents. The central
core of the biological memory coded in DNA must be
duplicated so that an equivalent copy exists in each
strand, producing another two meters of DNA in
the case of human chromosomes. The two copies
must then be separated from one another in such a
way that one copy comes to reside in each daughter
cell. To prevent dilution of cell contents, the cell
must also make copies of all other molecules present
and distribute these. This occurs in all eukaryotic
cells, with essentially the same mechanisms. We
will consider a few highlights of this incredibly
complex process.

Cell Division

    A human cell has 46 chromosomes to be dupli-
cated. The ninety-two separate moelcular assem-
blies must then move through the cytoplams on
directed journeys to the proper daughter cells. This
process is mediated by microtubules, structural ele-
ments of the cell made up of a spiral array of protein
molecules around a hollow interior space, much like
a drinking straw. Chromosomes contain a special
patch  of protein where microtubules may attach,
almost like a Velcro patch on fabric. When enough
microtubules from opposite ends of the cell have
attached to the two duplicated members of each
chromosome pair, the chromosomes line up in the
center, split apart, and the microtubules begin pull-
ing their attached chromosomes through the cyto-
plasm to opposite ends of the dividing cell. The
movement mechanism seems to involve contrac-
tion, expansion, and depolymerization of tubule
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structures as they pull, much in the fashion of tiny
machines. This complex, elaborately controlled
process is common to all eukaryotic cells and, there-
fore, presumably was alredy present in all essential
details in the trilobite—one of the earliest metazoic
fossils.

    The neuron, or nerve cell, transmits a nerve
impulse to other neurons across the gap that lies
between them, called a synapse, or synaptic gap. The
resting neuron has a negative electrical potential on
the inside of its membrane of about sixty millivolts.
This potential is established by a special sodium/
potassium pump that uses cellular energy to pump
positivly charged sodium ions out of the cell. A
nerve impulse is initiated and propagated by the
movement of sodium ions back in the cell through
special protein sodium channels in the membrane.
Propagation is mediated by teh succissive opening
of these channels, called voltage-gated sodium chan-
nels, along the length of the neuron’s axon.

The Neuron and Synapse

    These channel proteins, located in neuron mem-
branes, are intricately constructed. Each protein
extends across the membrane twenty-four times,
forming a barrel-shaped channel that has a volt-
age-sensitive gate. As the channel protein senses the
depolarization of the nerve, the gate opens and
sodium ions flow into the cytoplasm, propagating
the voltage change and triggering the same response
in adjacent channels. Once the membrane is fully
depolarized, that is, the nerve impulse has passed, a
“ball and chain” extension of the protein in the cyto-
plams closes the channel, preventing further depo-
larization until the resting membrane potential has
ben reestablished by the sodium ion pump.

    When an impulse reaches the terminus of a neu-
ron, it must transfer the signal across the synaptic
gap. In many cells, the transmission is effected by
the release of a neurotransmitter substance, often
acetylcholine, a small biomolecule. The acetylcho-
line accumulates in special membrane-bound syn-
aptic vesicles within the cell. As vesicles fill with
neutrotransmitter, it is transported through the cyto-
plasm toward the synapse by a unique protein
called synapsin. This protein “walks” along micro-
tubule highways of the cytoskeleton toward the
membrane of the synaptic surface, carrying the syn-
aptic vesicle along with it.

    The vesicle membrane contains several proteins
not found elsewhere in the cell. Two of these carry
the technical names of  synaptobrevin  and  synapto-

tagmin. Synaptobrevin binds a complex of proteins,
which in turn binds to syntaxin, a protein in the cell
membrane. Syntaxin thus anchors the acteylcho-
line-containing vesicle to the synaptic membrane.
Synaptotagmin has two sites that can bind calcium
ions. In the absence of calcium, synaptotagmin
binds to the protein complex, preventing the vesicle
from releasing its contents.

    When an impulse reaches the synaptic region, cal-
cium channels (similar to the voltage-gated sodium
channels previously mentioned) are opened, allow-
ing calcium to enter the cytoplasm. Synaptotagmin
binds the calcium, allowing fusion protein to bind to
the complex. In this state, the vesicle membrane can
now fuse with the cell membrane, releasing ace-
tylcholine into the synapse. The nerve impulse is thus
transmitted, or propagated, to the neighboring neu-
ron. All of these reactions of the traveling nerve
impulse occur in milliseconds.

Because this process represents
a very complex mechanism shared

by insects and humans,
the reasonable assumption is that
nerves and synapses in trilobites

worked this way also.

    Cells contain many types af cytoplasmic vesicles.
Each vesicle has, in addition to its normal compo-
nent of membrane proteins, a special protein called
Rab that directs a vesicle to its correct destination,
much like a shipping label. These shipping labels
are added when the vesicle is formed. They are
“read” at the destination. If the vesicle has reached
its proper site, it is retained. If not, it is redirected
elsewhere. The synaptic vesicle must also have the
correct label attached to be effective.

    Other cytoplasmic proteins, called clathrin, iden-
tify an empty vesicle and surround it with a protein
cage that preserves the membrane and the associ-
ated proteins from being lost. The empty vesicle
remains enclosed in the clathrin cage until it has
traveled away from the synaptic membrane into the
cytoplasm for refilling.

    This process, described in the barest details, is
common to all animals with nervous systems from
the simplest invertebrates to humans. Because this
process represents a very complex mechanism
shared by insects  and  humans, the reasonable



Volume 52, Number 4, December 2000 237

The Trilobite: Enigma of Complexity

assumption is that nerves and synapses in trilbites
worked this way also. Thus, one of the earlies com-
plex, multicellular animals possessed the nervous
system elements that are found in modern insects
and humans.

Developmental Biology of Insects
(and Trilobites)
    Thanks to recent advances in understanding the
molecular biology of development, a great deal can
be inferred about the complex processes by which a
single ovum in a mother trilobite becomes a func-
tioning offspring. Trilobites belong to the same
phylum as modern insects, so the corresponding
formation of a typical metamorphosing insect, the
fruit fly Drosophila, may be considered. Since these
insects are very small, it is impractical for them to
hatch a fully functional, winged offspring from a
single, fertilized egg. The strategy of many insects is
to lay an egg, which “hatches” into a stage called a
caterpillar or larva. A larva is just a larger, develop-
ing “egg” with legs and a mouth for accumulating
food material and eventually producing the adult
from . Deep within the recesses of each caterpillar
are the embryonic seeds of an entire adult organism.
These special tissues, called  imaginal disks, remain
dormant until pupation, at which time the body of
the caterpillar dissolves and the imaginal disks
develop into the various parts of the adult. This is
itself also a very compel process, but the sequence
of events leading up to the formation of the
imaginal disks gives remarkable insights into the
complexity that can reasonably be concluded to be
already present in trilobites.

    While an insect egg is still in the ovary, unique
distributions of special proteins are already being
established within its cytoplasm. These proteins
originate either from the egg nucleus or from
mater- nal accessory cells surrounding the egg in the
ovary. After fertilization, additional series of genes
are activated, producing still another regulatory pro-
teins in specific regions of the fertilized egg. The
spatially asymmetric distribution of developmental
proteins forms an early embryo in which each cell
has a unique combination of regulators. then balance
of these developmental gene regulators determines
which genes are activated and which are sup-
pressed in each cell. This asymmetry in turn deter-
mines heat-to-tail, and other differentiation along
the resulting body axis.

    Genetic studies in Drosophila revealed that when
developmental genes were mutated, they produced
not just a single change such as eye color, but either

massive and lethal effects or large changes in body
form. For example, a simile mutation in one such
gene makes legs grow where antenna normally
occur; another causes the formation of an extra body
segment complete with extra wings. Extensive regu-
latory networks link activity for each of these
developmental genes to hundreds of other more
specific genes. Investigators have found that genes
controlling fruit fly development are very similar in
structure and action to those regulating vertebrate
development, and that the genes often control anal-
ogous parts of the embryo of fruit flies and humans.
thus, these developmental gene sequences, present
in flies and humans,, must also have been present in
trilobites.

    Later studies have revealed the location of some
of theses genes on the Drosophila  chromosome. When
the main series of regulator genes (HOM-C genes)
determining heat-to-tail polarity and axial develop-
ment in the Drosophila embryo was identified and
mapped, investigators unexpectedly found that these
lie on the chromosome in the same heat-to-tail
order as the portions of the anatomy whose devel-
opment they control (colinearty). There is no obvi-
ous functional reason for this correlation of spatial
arrangement to occur, and it would seem improba-
ble if the organism’s distinct parts had developed
randomly at widely different times.

The sequence of events
leading up to the formation

of the imaginal disks
gives remarkable insights

into the complexity
that can reasonably be concluded
to be already present in trilobites.

    Even more recent studies have shown the exis-
tence of homologous types of regulatory genes
responsible for ordering, head-to-tail organization of
the bodies of vertebrates, including humans. These
genes, called Hox genes, are very similar to the cor-
responding genes in Drosophila (for some homeotic
genes, the similarity between humans and Drosophila
is 98%), and they lie on the human chromosome in
the same order as those found in the fruit fly. The
inference of the common origin is very probable.
Again, it is likely that this complex organization,
along with the complexities already described for
eukaryotic ell behavior, nerve synapse function,
and all the other myriad, complex developmental
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and functional processes, were already in place in
the metazoan trilobites of the Cambrian, some of the
earliest known multicellular forms.

The Trilobite Eye
    The eye has been an object of wonder throughout
recorded history because of its critical function and
complexity of organization. Recently discovered
properties of some early trilobite eyes, which are
similar to those found in modern insects, represent
an “all-time feat of function optimization.”5 The lens
in each individual ommatidium, or facet, of the
compound eye was composed of a single crystal of
calcite (calcium carbonate) with the optical c-axis of
the crystal coincident with the optical axis of the
lens. This design presented an unusual problem for
the trilobite, since a simple thick spherical lens of
calcite could not have resolved light into a coherent
image. These lower to middle Paleozoic trilobites,
however, had a unique optical system unknown in
any other creature that solves this problem6 The
optical system is biconvex lens, composed of two
lenses with differing refractive indices joined
together. The interface of these two lenses is called a
Huygens surface,7 as shown in Fig. 3.

    The biconvex lens required an exact shape for the
trilobite eye to correctly focus light on receptors.8 In
Fig. 3, the left side shows how the incident light is
focused into a coherent image by the biconvex lens;

Fig. 3. The left side of the figure shows a schematic sketch of
the Huygens Surface (the wavy line) in the lens of the
Ordovician trilobite eye. The lens is free of spherical aberration
and forms a coherent image. The right side displays a cross
section view of the lens without Huygens Surface which
results in a diffuse image.

the right side shows how the image is diffused
without the lens. Levi-Setti states:

The realization that trilobites developed and used
such devices half a billion years ago makes the shock
even greater. And a final discovery — that the refract-
ing interface between the two lens elements in a tri-
lobite’s eye was designed in accordance with optical
constructions worked out by Descartes and
Huygens in the mid-seventeenth century — borders
on sheer science fiction.9

    The significance of the biconvex lens of later trilo-
bite ommatidia merits further elaboration, since a
better example of intelligent design is hard to find.
Levi-Setti continued: “When we humans construct
optical elements, we sometimes cement together two
lenses that have different refractive indices, as a
means of correcting particular lens defects.”10 Obvi-
ously, no one doubts that such optical elements in
cameras, field glasses, and telescopes are intelli-
gently designed, and Levi-Seti concurred in the case
of the trilobite eye: “The design of the trilobite’s
eye could well qualify for a patent disclosure.”11

When such a biconvex lens is found in nature, logic
demands that intelligent design is a required ele-
ment in the explanation of its formation.

    Levi-Setti continued: “What we would like to
hear, to appease our Darwinian upbringing,12 is that
new visual structures were evolved in response to
new environmental pressures as a means of sur-
vival.”13 As a possibility he suggests that it “allowed
the trilobite to see at some depth in sea, at dusk, or
in turbid water.”14 He added other imagined advan-
tages, that they provided a prompter recognition
and response to impending danger and that “mat-
ing may have proven more effective with sharper
images.”15

    The earliest trilobites lacked the sophisticated
lens described above, but had eyes that were appar-
ently more like those of modern insects. No
intermediate forms are known from the fossil record.
When the Huygens lens is first found in trilobites, it
was fully functional.

    The regulatory mechanism of the early trilobite
eye development must indeed be complex, since an
estimated 2,500—5,000 genes appear to be involved
in the developmental process of the insect eye.16 The
ommatidium, or individual facet, of a compound
eye such as in Drosophila consists of a cluster of
eight cells, seven of which develop into light recep-
tors. One of these retinal cells, called R7, is
responsible for detecting ultraviolet light (UV).
Intensively studied for some years, the pathway
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from an undifferentiated cell to a sophisticated UV
detector cell follows an intricate cascade of
interactions.

    The R7 cell membrane contains special proteins
called receptor tyrosine kinase, or RTK. RTK pro-
jects active portions on either side of the membrane,
both inside and outside the cell. The external RTK
can join with another molecule of RTK to form a
dimer in the presence of a specific activation agent.
The internal portion of each RTK molecule then
enzymatically attaches three phosphate groups to its
partner. Thus phosphorylated, RTK binds a cel-
lular protein, GRB2, and becomes activated to bind
another protein, Sos. The Sos-GRB2-RTK complex
can then interact with a critical membrane-bound
protein called Ras. Ras is freed from the membrane
into the cytoplasm, where it activates an enzyme
called Raf. Activated Raf is able to bind another
enzyme, MEK. MEK in turn activates a terminal
cytoplasm enzyme, MAP kinase, which appar-
ently activates DNA-binding proteins and other key
cellular proteins to change the direction of cellular
differentiation. The cell can now become a normal
R7 cell. Fundamentally similar processes are found
in the cells of all multicellular eukaryotic organisms,
presumably including the trilobite, and also (with
slight differences) in the single-celled eukaryotes,
yeast and protozoa.

The same system
of genes

controlling eye development
functioned

in the first trilobites.

    Recently, manipulations in flies of a master eye
developmental gene called Eyeless, caused the
growth of eyes to be induced on wings, legs and the
tips of antennae. A similar master gene has been
found in vertebrates, which have eyes that are com-
pletely different from insect eyes yet the develop-
mental gene is nearly identical with that in
Drosophila. When the appropriate gene from a mouse
chromosome (presumably, the human gene would
work as well) is inserted into a fly, it produces the
specialized eyes whoever it is activated on the fly’s
body. The two genes are similar enough that the
mammal gene can cause the formation of an insect
eye. That line of reasoning then leads to the conclu-
sion that the same system of genes controlling eye
development function in the first trilobites.

    More and more developmental pathways are
found to be shared across a broad spectrum of organ-
isms. Most of these would likely have been present in
the trilobite. For example, genes responsible for the
organization of the human front-to-back axis were
discovered using the genes from Drosophila as
molecular probes.  Genes responsible for human
brain organization in embryogenesis were discov-
ered, again using Drosophila genes.

    The eye, the hindbrain, the spinal cord, the path-
ing of axons, the differentiation of skeletal and heart
muscle, the photoperiodic response, the sculpting of
tissues involving select cell death (apoptosis),
embryonic patterning, cell signaling, and a host of
other “evolutionarily conserved” processes could
also be cited as examples. The developmental genes
called Hedgehog, directs the formation of limbs in
fruit flies, while the equivalent vertebrate gene
“Sonic Hedgehog” directs the formation of limbs in
all known vertebrates, including human, mouse,
chick and fish. The elaborate control mechanisms
precede any know organism with limbs, and all
of these processes were probably operative in the
trilobite.

The Problem of Complexity for
One of the First Metazoa
    Careful consideration has been directed to a few
brief examples illustrating the complexity of living
eukaryotic cells, nervous systems, developmental
processes and organs already present in one of the
first metazoa, the trilobite. These were drawn from
among hundreds of other examples that could
equally well have been used to make certain points.
The trilobite, one of the earliest complex animals in
the fossil record, first appeared in the Lower Cam-
brian.17 Trilobites are arthropods, in the same al-
liance as modern insects. The cells of trilobites
divided in a manner similar to every modern eukary-
otes. The molecular mechanisms were all in place, all
functioning as they do today in insects. The trilobites
had nervous systems as complex as those of modern
insects. The synapses in the nervous systems of trilo-
bites functioned just as the synapses of all modern
organisms do. The complex system of development
of cephalized forms was already present and func-
tioning. The eyes of trilobites manifests all the com-
plexity and devel- opmental integrity of modern
forms. Their eyes were developed by processes not
only similar to those of other arthropods, but like
those of verte- brateds, including humans. A similar
case could be presented for swimmerets and gills,
legs antennae, and intricately sculpted forms. Trilo-
bites and all
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other forms appear on the scene as fully formed,
fully competent organisms.

    Since the complexities that have just been
described were all present and fully functional in
one of the first multicellular animals for which there
is a record, the question may be asked: Where did
these complexities come from? Where and when did
evolution take place? There is no indisputable evi-
dence of any earlier form form which they could
have been derived. Conway Morris, is discussing
steps that might have led up to the true arthropods
(the phylum to which trilobites belong), concluded:
“All this is very speculative indeed, and really raises
more questions than it answers.”18 Furthermore,
there is no evidence for the existence of a mecha-
nism in biological systems for adding information
to complex systems.19 To argue that they came from
Precambrian forms which were not preserved be-
cause they had no hard parts, is to argue from the
absence of evidence. Fossils with preserved soft
parts have in fact been found in the Cambrian and
Upper Precambrian sediments in many localities.20
There is no confirmed Precambrian evolutionary se-
quence leading up to the trilobite that can be ac-
counted for by Darwinian mechanisms, hence the
conclusion that there was no Precambrian Darwin-
ian evolution of trilobites.

Conclusion
    The complex biochemical systems and the inte-
grated organ systems of the trilobite just described
did not happen by accident. Darwinian mechanisms
have not been demonstrated to be active, causal fac-
tors, nor have they been universally considered a
reasonable scientific explanation of the phenomena
described in this paper. When it has been tried, the
result is no more effectual than the attempt pro-
posed by Levi-Setti to account for the formation of
the trilobite’s double lens. Studies of these systems
of the trilobite are an indictment of the inadequacies
of Darwinian evolutionary theory. This may be why
some evolutionary authors, when they write books
about the earliest life forms, carefully skirt the sud-
den appearance of endlessly complex forms. their
attitude seems to be: “if it’s there, evolution must be
able to to do it.”

    Yet we have seen from a careful consideration of
the evidence that the origin of the complex bio-
chemical systems and integrated organ systems of
trilobites, and by extension, biological organisms in
general, cannot be accounted for by Darwinian evo-
lution (an extension of a naturalistic philosophy, in
which there is no role for a Creative Intelligence).

When Darwinian evolution is used as an explana-
tion for the existence of complex living systems, it
becomes philosophical or even a quasi-religious view
held by those who wish the world to have no De-
signer.

    While design and its purposes can be reasonably
inferred from biological data presented in this paper
and while design logically implies the operation of
an intelligent designer, the designing agent and
mechanism employed by the designer cannot be
identified by scientific means. We have few if any
conceptual tools at this time with which to pin
down the elusive concept of intelligence  in biology so
that it can be studied and characterized. The mode,
mechanism, locus, domain, or modus operandi of
intelligence in biology is not known. The interface
between intelligence and the material world
remains a mystery at this time.

    At least two possible approaches to studying      in-
telligent design can be explored. First, one may posit
that there is a purposive or functional logic embed-
ded in living organisms that is as real and objective
as the laws of physics. The nature and ori- gin of this
logic and its role in effecting changes in the biological
world would be the focus of study. This approach
places design squarely in the natural        order.

    The second approach may be to grant the above,
but to claim further that the designer acted in nature
throughout the history of life in the universe to
bring about certain purposes. This approach would
acknowledge that recognizing an Intelligent
Designer and the mode of operation lies outside the
competence of science and must be approached
through interdisciplinary methods and concepts of
theology and philosophy. Indeed, when one pushes
beyond the design inference and its purposes, one
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