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Introduction
Trilobita is a large class of extinct 
marine arthropods that were very 
abundant in both the Cambrian and 
Ordovician periods of history, with a 
range extending up into the Permian. 
They are believed by evolutionists to 
have flourished between about 250 and 
521 million years ago (Schaefer, 2001). 
The trilobite fossil record extends all 
the way back to the lower Cambrian 
and possibly even the Precambrian 
(Waggner, 1999). Trilobite fossils are 
also so numerous that they are now 
one of the best known and documented 
extinct arthropods (Hartmann, 2007). 
They are also, by far, the most diverse 
of all extinct arthropods—so far, about 
20,541 species, over 5,000 genera, 
and 165 families have been identified 
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(Rábano and Gozalo, 2008). Most tri-
lobitologists believe that, ecologically, 
trilobite habitats ranged from reefs to 
deep-water bottoms, and evidence ex-
ists as well that some were very efficient 
swimmers. 

The enormous number of well-
preserved trilobite fossils uncovered 
so far has allowed a detailed study of 
the animal’s history and anatomy. Due 
to “unusually good fossil preservation,” 
scholars also “know a good deal about 
the anatomy of the softer parts of trilo-
bites,” including their internal organs 
(Waggner, 1999, p. 1288). For all of 
these reasons trilobites are an excellent 
life-form to investigate the validity of 
macroevolution (Fortey and Owens, 
1990).

Trilobite Evolution
The thousands of trilobite fossils un-
covered in the past two centuries have 
yet to reveal evidence for a step-by-step 
evolution of more “primitive” ances-
tors leading up to the first trilobite. No 
evolutionary history exists for the first 
trilobites, when such evidence should 
be abundant due to the preservation 
quality of the hard trilobite shell, its 
commonality in the ancient world, and 
its abundant, well-preserved fossil record. 
Instead, what is found is enormous mor-
phological variation after they appear in 
the fossil record. As two trilobite experts 
have opined:

The introduction of a variety of 
organisms in the early Cambrian, 
including such complex forms of 
the arthropods as the trilobites, is 
surprising ... The introduction of 
abundant [trilobite] organisms in the 
record would not be so surprising if 
they were simple. Why should such 
complex organic forms be in rocks 
about six hundred million years old 
and be absent or unrecognized in the 
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records of the preceding two billion 
years? If organisms evolved, it should 
have taken a long time for them to 
have developed into forms such as 
the arthropods … If there has been 
evolution of life, the absence of the 
requisite fossils in the rocks older 
than the Cambrian is puzzling. (Kay 
and Colbert, 1965, pp. 102–103)

Others have concluded that “the vari-
ety and structural complexity of trilobites 
found near the base of Cambrian rocks 
surely indicates a very long antecedent 
existence of animal life … No one has 
thus far been able to discover any fossil 
evidence to support this required long 
antecedent existence” (Moore et al., 
1952, p. 475). Furthermore, the trilobite 
“fossil record shows … new species with 
the new characters appearing abruptly 
in the early Ordovician” (Whittington, 
1992, p. 90). Debate exists not only on 
trilobite origins but even over how they 
should be classified (Waggner, 1999).

Unequivocal evidence of trilobites 
does not appear in the fossil record until 
the Mid-Lower Cambrian. The Cam-
brian is divided into four series and ten 
stages, and trilobites appear below the 
beginning of series 2, stage 4. Thus, by 
evolutionary timetables, an estimated 21 
million years of evolution are completely 
missing between the Precambrian-Cam-
brian boundary and the first recorded 
appearances of the Trilobita.

Evolutionists have faith that some-
day evidence for trilobite origins will 
be uncovered that explains the “abrupt 
appearance” problem, assuming that 
trilobite evolution occurred so rapidly 
that the likelihood of fossilization was 
small (Whittington, 1992, p. 90). This 
unsupported a priori conclusion as-
sumes evolutionary theory in spite of 
the missing (but nonetheless required) 
evidence. Absent evidence is not positive 
evidence, and, considering the fact that 
an estimated 5,000 genera exist, this 
indicates that billions of transitional fos-
sils must have once existed, and at least 
a few thousand clear examples should 

Figure 1. A selection of Cambrian trilobites showing their variety (1, 2, 3, 6), their 
common group assembly in the fossil record (4), an individual trilobite taken 
from 4 (4a), the trilobite tail shield (5), and the central part of a trilobite head 
(5a). Adapted from Kayser and Lake (1893).
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have been preserved in the fossil record. 
Gon (2007) noted:

Some remarkable sites such as 
Chengjiang, Kaili, and the Burgess 
Shale reveal the rich diversity of non-
calcified arachnomorph arthropods. 
The fossils of the Precambrian reveal 
some bilaterian diversity, among 
them a few species that might be 
candidates for trilobite ancestors. (p. 
1, emphasis added)

These possible candidates were 
not selected on the basis of evidence, 
but because no other fossils are even 
plausible. Not only is the absence of tri-
lobite ancestors “puzzling,” but trilobite 
origins remains “cryptic” (Fortey et al., 
1996) and assumes a “prior evolution-
ary history of which we know nothing” 
(Lipps and Signor, 1992, p. 345). Yet, 
evolutionists argue that trilobites “must 
have” somehow evolved from an as-of-
yet-unknown ancestor. The stratigraphic 
sequence “does not present an unequiv-

ocal narrative of early trilobite evolution, 
and there must have been events in that 
evolution of which we have no record 
in the rocks” (Lipps and Signor, 1992, p. 
345, emphasis added). 

Actually, the trilobite is one of several 
thousand life-forms that suddenly ap-
peared in the fossil record almost con-
currently with no trace of any ancestors. 
Add to this the fact that field observations 
by trilobite specialists reveal stasis (i.e., 
little or no change) within the various 
trilobite species once they appeared in 
the fossil record (Eldredge, 1985). In 
one detailed study of trilobites, Eldredge 
concluded, “The most amazing feature 
of the entire Phacops rana [trilobite] 
story is its stasis—a persistence against 
change—through vast amount of time” 
(1972, p. 59). This problem is explained 
by Eldredge and Eldredge (1972) as 
follows:

The fossil record is full of apparently 
sudden evolutionary jumps, where 

a parent species is followed by its 
daughter species without interme-
diate fossil links connecting the 
two. The traditional explanation for 
such jumps is an incomplete fossil 
record, but our findings contradict 
tradition. (p. 53)

Their solution to this problem is to 
suggest that:

When conditions permitted, ani-
mals that had evolved far away and 
thousands, if not millions, of years 
previously, migrated to territories 
formerly occupied by their ancestors. 
The sudden jump effect in any one 
locality actually reflects the sudden 
appearance of a migrant that had 
already evolved elsewhere (Eldredge 
and Eldredge, 1972, p. 53).

The problem with this explanation 
is that no evidence exists anywhere for 
trilobite evolution from lower forms of 
life. It is significant that much evidence 
exists for small adaptive changes within 

Figure 2. Three examples of Cambrian trilobites illustrating some of the enormous variety typical of trilobites. From Cle-
land (1925, p. 412). The author claims that “in nearly every particular they were very primitive or simple in structure” (pp. 
412–413). It is now known that this is not true. The trilobite eye is the first known eye and is as advanced as many of the 
most modern eyes known. See text for details.
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the Trilobita, but none for its putative 
ancestors. For this reason migration does 
not explain their sudden appearance 
in the fossil record. Another problem 
is that the wide “diversity of fossil tri-
lobites poses a challenge to traditional 
evolutionary theory” (Eldredge, 1980, p. 
47) because no evidence exists that they 
evolved elsewhere. 

Eldredge (1980, 1985) also tried to 
explain the origin of Trilobita and the 
whole problem of a lack of transitional 
fossils by a theory he and Stephen Jay 
Gould developed called punctuated 
equilibrium. This theory says that while 
stasis (stability) is the norm in animal 
history, it is interrupted by rapid evolu-
tion, evolution so rapid that no fossil 
record has been left today. The problem 
with this idea is that the theory is not 
based on evidence but rather on the 
lack of evidence. Eldredge and others 
(e.g., Gould, 2002) have documented 
microevolutionary change within the 

Trilobita, but no one has been able to 
document either a trilobite ancestor or 
descendent.

One evolutionary change noted 
in the fossil record is that Cambrian 
trilobites display much variability, and 
later, in the Ordovician, trilobites display 
much less variability, the opposite of 
that predicted by Darwinian evolution 
(Hunt, 2007). The trilobites were very 
abundant in the Cambrian (217 fami-
lies) and the Ordovician (149 families), 
but by the Silurian only 44 trilobite 
families remained because many trilo-
bite families had gone, or were going, 
extinct. Why they became extinct is 
unknown, although many theories have 
been proposed.

The Trilobite Eye
The trilobite eye has been the focus 
of much research because trilobites 
possessed the first known “compound” 

(multi-lensed) eye design type (specifi-
cally the diopter apparatus) that has been 
preserved in detail in the fossil record. 
Marine biologist Richard Ellis called 
the compound trilobite eye, a system 
containing hundreds of lenses, “far 
more complicated than the eyes of any 
vertebrates” (Ellis, 2001, p. 7). Paleon-
tologists claim that the trilobite not only 
had “highly organized visual organs, but 
some of the recently discovered proper-
ties of trilobites’ eye lenses represent an 
all-time feat of function optimization ... 
a very successful scheme of eye struc-
ture: the composite or compound eye” 
(Levi-Setti, 1993, p. 29).

Although the trilobite eye is the 
oldest eye of which we have fossil evi-
dence (Sinclair, 1985, p. 9), the once 
misnamed “simple primitive” trilobite 
eye is now known to be an incredibly 
well-designed, complex optical-chemi-
cal system. A half-century ago Duke-
Elder (1958, pp. 156–157) wrote that a 

Figure 3. An unusual trilobite that contains prominent eyestalks. Picture courtesy of David Lines and Creation Evidence 
Museum.
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major problem in proving the evolution 
of vision is that in “the earliest fossils 
known to man—the Trilobites ... both 
median ocelli and lateral compound 
eyes are present which have reached a 
high stage of complexity.” 

Based on careful fossil study, re-
searchers have concluded that trilobites 
could see exceptionally well, even 
though they often lived in the very deep 
(thus, very dark) sea bottom. One reason 
why is because the trilobite eye lens 
was designed specifically to function 
in low-light water environments. To 
do this, trilobites “possessed the most 
sophisticated eye lenses ever produced,” 
and their vision may actually have been 
superior to modern living animals 
(Shawver, 1974, p. 72).

A compound eye is constructed from 
a large array of separate eye optical ele-
ments called ommatidia. Each omma-
tidia was pointed in a different direction 
to allow the trilobite to simultaneously 
see in front, on each side, and behind, 
giving it a panoramic view of the world 
(Fortey et al., 2004). A network of neu-
rons then translated the many optical 
images picked up by the compound eye 
photoreceptors into a single composite 
picture. Evidence of the effectiveness of 
this eye design is the fact that it is still 
widely used today by both insects and 
crustaceans (Levi-Setti, 1993).

The Trilobite Eye Lens
The eye lens used on each ommatidium 
is another example of the excellent trilo-
bite design (Fernald, 1997, 2001). The 
corneal lens was constructed out of clear 
calcite crystals, a hard mineral with very 
unique optical properties well suited for 
underwater vision. The trilobite calcite 
lens is unique in the entire animal 
kingdom—most eye lenses are the “soft” 
type constructed out of cuticle (Fortey 
et al., 2000, p. 92). The trilobite design 
employed two separate layers called 
a doublet, each with different optical 
properties that functioned together as a 
unit to focus the image.

Trilobite eyes were usually hexagon 
shaped, but some used square, elongated 
clear calcite prisms (Fortey et al., 2000). 
The result was a design that had a huge 
advantage in low light, even compared 
to most highly developed eyes of living 
animals. The lens used the spherical 
aplanatic design that largely eliminated 
the spherical aberration problem, the 
distortion caused by the lens shape 
(Fortey et al., 2004). Spherical distortion 
causes the image to lose sharpness and 
become slightly distorted—especially 
at the lens periphery compared to the 
lens center.)

This optical doublet is a device so 
typically associated with human in-
vention that its discovery in trilobites 

comes as something of a shock. 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 refracting interface between the 
two lens elements in a trilobite’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. (Levi-Setti, 
1993, p. 54)

The Three Basic  
Trilobite Eye Designs 
A large amount of variety exists in 
both the body and the eye design of 

Figure 4. An example of an unidentified trilobite still largely embedded in rock, 
showing the challenge of removing them from solid rock. It is partly rolled up in 
a ball and appears to have been forced into the mud. Picture courtesy of David 
Lines and Creation Evidence Museum.
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the estimated 5,000 different trilobite 
genera. For example, specific trilobite 
eye design varied according to the light 
environment in which the trilobite 
lived (Clarkson, 1975). Some trilobites 
were equipped with eyes that used a 
few lenses; others had eyes with lenses 
numbering in the thousands. Some eyes 
took up most of the cephalic surface, and 
others were fairly small. The most com-
mon eye design was a turret shape that 
produced a combined visual field able to 
survey the animal’s entire surroundings 
(Levi-Setti, 1993). 

Three basic designs exist: the ho-
lochroal, the schizochroal, and the 
abathochroal. The holochroal variety 
was both the most common and the 
most complex trilobite eye design. This 
design consisted of thousands of small 
hexagonal-shaped lenses that functioned 
together as a unit. Each lens used a 
shelled, biconvex design consisting of 
a thin calcite lamellae covered by a 
protective film. This design, utilized in 
all trilobite orders, is found in many dif-
ferent species. Post-Cambrian trilobites, 
though, tended to have thicker lenses.

The second trilobite eye type, the 
aggregate or schizochroal eye, was similar 
to the holochroal type except that it had 
fewer and larger biconvex lenses that 
were set in a turret-like arrangement, 
separated by an intrascleral membrane. 
This “highly sophisticated” eye design 
is found only in the Phacopida trilo-
bite order and is a “visual system quite 
different from any other eye that has 
ever appeared in the animal kingdom” 
(Levi-Setti, 1993, p. 43; see also Fortey 
et al., 2004, p. 449). This eye appeared 
fully formed in the fossil record during 
the late Cambrian period. The juvenile 
holochroal eye resembled a schizochroal 
eye, and Darwinists believe that it was 
paedomorphically derived—paedomor-
phosis being the retention of ancestral 
juvenile characteristics into adulthood 
(Clarkson, 1975). 

The last basic trilobite eye type, 
the abathochroal form, resembled a 

schizochroal eye, except that it did not 
have interlensral membranes between 
individual lenses. This design was uti-
lized in only a few types of Cambrian 
trilobites. 

A few eyeless trilobite species 
also existed, all of which lived in the 
darkness of the deep sea floor below 
the photic (sunlit) zone (Fortey et al., 
2004, p. 449). Instead of labeling these 
trilobites more primitive than sighted 
trilobites, because lobsters and other 
crustaceans that live on the deep sea 
floor are also eyeless, evolutionists 
speculate that their eyes were slowly 
lost during evolution. The Darwinist’s 
explanation of the origin of the trilobite 
eye design is that:

through natural selection operating 
on chance variations—trilobites 
evolved a remarkably sophisticated 
optical system. For an optical engi-
neer to develop such a system would 
require considerable knowledge of 
such things as Fermat’s principle, 
Abbe’s sine law, Shell’s laws of re-
fraction, the optics of birefringent 
crystals, and quite a bit of ingenuity. 
(Stanley and Raup, 1978, p. 182)

Lack of fossil evidence has forced 
scientists to speculate on the path of 
trilobite evolution, and lack of evidence 
for trilobite eye evolution is especially 
problematic for Darwin’s theory. For 
this reason “views on eye evolution have 
flip-flopped, alternately favoring one or 
many origins” (Fernald, 2006, p. 1917). 
The trilobite eye is the earliest known 
eye existing in the fossil record, yet it is 
extremely well designed. It is not primi-
tive but, rather, a highly advanced and 
very effective eye, especially given the 
trilobites’ typical environment at the 
bottom of deep water that normally is 
close to completely dark. 

Conclusions
As Whittington notes, trilobites pose 
two major problems in evolution: the 

“abrupt appearance of different kinds of 

trilobites in the Lower Cambrian” and 
their replacement by new trilobites dur-
ing the transition from the Cambrian 
to Ordovician (Whittington, 1992, p. 
84). He adds that “no evidence, such as 
a transitional series of fossils” exists to 
support trilobite evolution, concluding 
that there exists “no lack of either inter-
pretation or speculation” (Whittington, 
1992, pp. 84–85).

As to why no evidence exists, he 
stresses only that “what is needed is 
evidence” (Whittington, 1992, p. 85). 
Whittington lists a critical appraisal 
of existing collections, and asserts that 
a search for new material relevant to 
these problems from promising sites 
is a start needed to find the evidence 
that he believes exists, based on his 
Darwinist worldview. However, after 
decades of new fossil discoveries by 
many researchers, the picture remains 
the same—no transitional fossils exist 
for their origins. In short, “trilobites are 
both complex and diverse when they 
appear in the lower Cambrian.” (Black, 
1988, p. 158)

Trilobite eyes, which, as document-
ed in this review, are among the most 
complex eyes known, appeared abruptly 
and very early in the fossil record. The 
trilobite eye optics were anything but 
primitive and would have required an 
enormous amount of time to evolve, 
but there are no documented ancestral 
precursors. 

Although trilobite eyes are well 
preserved and abundant in the fossil 
record, no evidence exists of their evo-
lution—they appear fully formed in the 
fossil record. The external similarities of 
the “primitive” trilobite eye “to those of 
some modern insects (for example, the 
ant) is quite remarkable” (Levi-Setti, 
1993, p. 34). From similar comparisons 
the schizochroal eye “probably evolved 
from the holochroal eye” (Levi-Setti, 
1993, p. 34), a conclusion based solely 
on morphological comparisons, not 
fossil evidence.



Volume 47, Summer 2010 39

Summary
Trilobites are an “impressive feat of 
early evolution,” but even though they 
were the most prevalent animal in the 
Cambrian Sea and an abundant fos-
sil record exists that some conclude 
dates back to the early Cambrian, no 
evidence of trilobite evolution from 
its putative ancestors has yet been un-
covered (Shawver, 1974, pp. 72–73). 
The nonexistent evidence for trilobite 
evolutionary origins in the fossil record 
is one factor that motivated Eldredge 
(1977) to conclude that “to the present 
day, we paleontologists have managed 
to contribute relatively little to explicit 
theories of the evolutionary process” 
(p. 308). Specifically, trilobite species 
“tend to remain relatively unchanged 
… throughout their stratigraphy ranges” 
(Eldredge, 1977, p. 309).

This is especially true of trilobite 
eye evolution. The most that scientists 
can now conclude is that we “have 
some understanding of how eyes might 
have evolved” (Fernald, 2004, p. 141, 
emphasis mine). As Levi-Setti (1993, p. 
54) concluded, the “real surprise” is not 
that the trilobite eyes functioned accord-
ing to the laws of physics, but that their 

“basic lens designs” were engineered 
“with such ingenuity.” (p. 54). This 
evidence contradicts Darwin’s (1859) 
prediction that the earliest eyes should 
be primitive and that a large number of 
transitional forms proving eye evolution 
from simple to complex would be found 
in the fossil record.
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