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A R T I C L E S

FOSSIL PATTERNS:
A CLASSIFICATION AND EVALUATION

Jim Gibson
Geoscience Research Institute

WHAT THIS ARTICLE IS ABOUT

One of the most interesting challenges in understanding Earth
history is explanation of the order in the fossil record. Identification
and analysis of fossil patterns may provide one of the tools needed
to reach a better understanding of the fossil record. Fossil patterns
and fossil trends that extend through the fossil record imply that
some processes acted throughout the production of that record. In
this paper, 25 reported fossil patterns are classified into four cate-
gories: fossil diversity patterns; fossil morphological patterns; fossil
ecological patterns; and depositional patterns. Possible creationist
and evolutionary interpretations of these fossil patterns and trends
are described. Some fossil patterns seem difficult to explain from a
creationist viewpoint; others seem difficult to explain from an
evolutionary viewpoint. Further research of fossil patterns and fossil
trends may aid in our understanding of the processes that were
responsible for producing the order in the fossil record.

Study of the fossil record has revealed much about the past. Our
knowledge has been developed through the study of such features as
anatomical structures, the degree of preservation, the types of fossils
found together, and the nature of the surrounding sediments. With the
accumulation of such data, it is natural that comparative studies would
be undertaken to determine what patterns can be identified. Patterns in
the fossil record may provide valuable clues to identifying processes
active during production of the fossil record. This paper is intended to
survey and classify the types of fossil patterns that have been reported
in the literature, and to comment on their possible significance. Most of
the fossil patterns reported here are from the Phanerozoic portion of
the geologic column (see Figure 1), but some Precambrian patterns are
included.
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Many general patterns in the fossil record have been reported. Fossil
patterns that show a sustained directional change are here referred to
as fossil trends. We may distinguish two types of fossil trends.1 A re-
placement fossil trend exists when fossils with certain characteristics
are replaced by fossils with different characteristics. An addition fossil
trend occurs where fossils with certain characteristics are joined by
fossils with different characteristics. Both types of trends are found in
the fossil record. These different types of trends may have different
causal explanations, so it is important to note which kind of trend is
involved in any given pattern. All patterns are generalizations, and
exceptions may occur.

Most fossil patterns can be placed in one of four categories. (1) Di-
versity patterns are those that relate to the frequencies of fossil taxa.
(2) Morphological patterns are those that relate to morphological charac-
teristics of fossil taxa. (3) Ecological patterns involve consideration of
the types of habitats represented by the fossils, without concern for
taxonomic group. (4) Depositional patterns are those that relate to the
types of sediments in which fossils are preserved; for example, whether
catastrophic burial conditions are indicated.

Hundreds of examples of fossil patterns have been reported, far
greater than can be mentioned here. By grouping them in categories, it
is possible to describe representative fossil patterns and attempt an
evaluation of their significance (see Appendices 1-3).

Figure 1. A greatly simplified outline of the biostratigraphic column.

  Stratigraphic Level        Typical Fossils

Cenozoic Quaternary Humans, familiar mammal species
Neogene Familiar mammal types
Paleogene Extinct mammal types

Mesozoic Cretaceous Dinosaurs
Jurassic Dinosaurs
Triassic Archosaurs

Paleozoic Permian Reptiles
Carboniferous

Pennsylvanian
Mississippian Coal plantsAmphibians

Devonian Fish
Silurian Marine invertebrates
Ordovician Marine invertebrates
Cambrian Marine invertebrates
Vendian Ediacaran fossils

Precambrian “Pre-Vendian” Bacteria
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MAJOR PATTERNS IN THE FOSSIL RECORD

Diversity Patterns

Repeated biotic turnover. Diversity patterns form some of the
most conspicuous and significant features of the fossil record. One of
the most important features of the fossil record is the separation of
different types of fossils into different strata.2 (This pattern does not
show so well in the Precambrian strata.3) This separation of fossils into
different layers is so consistent that scientists often use the fossils to
assist in classifying the sediments. As an example, consider the extinct
group of arthropods known as trilobites. Trilobites are found only in
Paleozoic rocks. Certain types of trilobites occur only in Cambrian sedi-
ments, others occur only in Ordovician sediments, and some occur only
in other layers. Likewise, dinosaurs are found only in Mesozoic rocks,
with different types of dinosaurs in Triassic, Jurassic and Cretaceous
layers. Biotic turnover is a replacement pattern, and contains two striking
component patterns, discussed in the following two sections.

Scientists have noted how consistently the fossils are arranged in
layers, and have arranged these layers in sequence, and compared them
with layers from other regions. A kind of “master sequence” has been
prepared. This master sequence of fossils is known as the biostratigraphic
column (see Figure 1). Strata with Cenozoic fossils occur at the top of
the column, with strata containing Mesozoic fossils beneath them, and
rocks containing Paleozoic fossils beneath the Mesozoic strata. The
Precambrian layers occur below the Paleozoic.

Coordinated appearances. A striking feature of the fossil record
is the sudden appearance of numerous types of fossils in various locations
over the Earth at about the same point in the geologic column. The most
famous example occurs in the Cambrian rocks, which lie at the base of
the Paleozoic rocks,4 and is called the “Cambrian Explosion.” Precambri-
an rocks contain relatively few fossils, most of which appear to be
bacteria. There are a few strange fossil impressions below the Cambrian,
known as Ediacaran fossils, that may represent multicellular organisms.
But a large proportion of the major groups of invertebrates with hard
skeletal parts are represented as fossils in the Cambrian strata (see
Figure 2). Many phyla of soft-bodied animals are missing from the
Cambrian record, but this is thought to reflect the incompleteness of the
fossil record, not the absence of these phyla during deposition of
Cambrian sediments. Many other examples of coordinated appearance
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occur,5 but the Cambrian Explosion is by far the most spectacular
example. Coordinated appearance is an addition pattern that persists
throughout the fossil record. No trend has been reported for this pattern.

Coordinated disappearances. Large numbers of fossil species
may disappear from the geologic record at a specific stratigraphic level
(see Figure 3). The disappearance is never complete, but there are
several examples where estimates indicate that more than 50% of the
species disappear at the same stratigraphic level.6 Boundaries between
stratigraphic levels are often identified on the basis of coordinated dis-
appearances. The greatest example of this is the disappearance of nearly
half of the families (see Figure 3) and an estimated 95% of all species
at the top of the Paleozoic. Dinosaurs and many other groups of reptiles
and marine invertebrates disappear from the record at the top of the
Mesozoic. Other examples of large-scale coordinated disappearances
occur at the top of the Ordovician, near the top of the Devonian, and
the top of the Triassic. Coordinated disappearance is a subtraction
pattern. No sustained trends in this pattern have been reported.

Increasing diversity. The number of species generally increases
as one moves upward through the fossil record. The increase is highly
irregular, but the overall trend is clear.7 For example, the number of
species known from Cambrian rocks is approximately 8,000, increasing
to 15,000 in the Carboniferous (upper Paleozoic). Total species diversity

Stratigraphic Level: V=Vendian; Cm=Cambrian; O=Ordovician; S=Silurian;
D=Devonian; C=Carboniferous; P=Permian; Tr=Triassic; J=Jurassic;
K=Cretaceous; T=Tertiary

Figure 2. Frequencies of first appearances of classes of marine animal fossils.
(Data from Erwin, Valentine & Sepkoski 1987; see Endnote 5.)
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then drops, but increases to 22,000 in Cretaceous rocks, and to 43,000
in Cenozoic rocks. Similar trends toward increased diversity are observed
for genera and families (see Figure 3), but not for phyla and classes
(see next section). Diversity also often increases within a taxon; for
example, the number of species or genera may increase within a family
or higher category. Increasing diversity is a trend involving both addition
and replacement, with addition dominating. A notable exception to this
pattern is the increase and then decrease in microfossil diversity in
Precambrian rocks.8

Disparity before diversity. Disparity refers to the extent of morpho-
logical divergence among members of a group, while diversity refers to
the number of taxa within a group. Remarkably, the number of fossil
species (diversity) in the Cambrian is low, but the number of phyla and
classes (disparity) is high, compared to the numbers in other portions of
the geologic column. In general, each phylum or class of Cambrian
fossils contains only a few species, while these same groups may have
larger numbers of species in strata above the Cambrian. The strata
above the Cambrian contain larger numbers of species and families, but

Figure 3. Stratigraphic pattern of the number of families of marine inverte-
brates represented by the fossils in each stratigraphic level. (After Sepkoski
1993; see Endnote 6.)

Stratigraphic Level: V=Vendian; Cm=Cambrian; O=Ordovician;
S=Silurian; D=Devonian; C=Carboniferous; P=Permian; Tr=Triassic;
J=Jurassic; K=Cretaceous; T=Tertiary. Points labeled 1-5 represent
the five largest “mass extinctions”
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few additional phyla. Thus the Cambrian fossils are highly disparate,
but the number of species (diversity) is relatively low. This pattern has
been called “disparity before diversity” by Stephen Jay Gould.9 There
are other examples in the geologic column where disparity precedes di-
versity within certain groups,10 but the Cambrian Explosion is the greatest
example. This pattern has only a very weak directional component, and
probably does not qualify as a fossil trend.

Provinciality. Provinciality refers to the distinction between fossil
assemblages from different geographic regions. Provinciality is said to
be high when each region has a distinctive fossil assemblage, and low
when the number of distinct fossil assemblages is low. Stratigraphic
patterns of provinciality generally require more data than are readily
available. However, it has been reported that provinciality of terrestrial
biotas tends to increase through the fossil record.11

Morphological Patterns

Increasing complexity. Morphological trends most closely related
to the theory of common ancestry are of special significance to dis-
cussions of creation and evolution. One of the most widely reported
trends is the increase in complexity, from bacteria in Precambrian rocks
to humans in the Cenozoic strata. This is sometimes seen as the major
theme in evolution — from simple to complex. Complexity is a difficult
concept to quantify, but the number of cell types has been used as an
estimator of complexity.12 However, the cell type data supporting this
trend appear correlated with the vertebrate sequence (see Figure 4),
and may be an accidental by-product of that sequence. The trend toward
increasing complexity is actually an addition trend, not a replacement
trend. There is no evidence that living bacteria are more complex than
bacteria found in Precambrian rocks.13 The trend toward increasing
complexity is correlated with the trend toward increasing diversity.
Certain groups considered to be more complex, particularly groups of
vertebrates and plants, progressively appear in the geologic record in a
sequence that corresponds with increasing complexity.

Morphological species-stasis. Morphological stasis is the persistence
of morphology through portions of the geologic column.14 Although there
is some dispute over this pattern, it appears that most paleontologists
accept the predominance of morphological stasis in species, A fossil
species typically looks the same at the first and last appearances.
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Individual specimens may show minor variations around some average,
but there is generally no directionality to morphological differences within
a species. Numerous examples of directional change have been pro-
posed,15 but these are claimed to represent a minority of cases, and
some have been reinterpreted by other studies.16 The most extreme
case of stasis is probably the cyanobacteria, which appear the same in
Precambrian sediments and in modern living populations.17

Morphological higher-taxon stasis. Morphological stasis at higher
taxonomic categories18 refers to the persistence of body plans at taxo-
nomic categories higher than species. For example, many invertebrate
body plans at phylum and class levels persist through the entire Phanero-
zoic. This persistence does not produce a fossil trend, but continues
throughout the fossil record. Higher-taxon stasis is related to the appear-
ance of disparity before diversity, discussed above.

Coordinated stasis. Coordinated stasis refers to the observation that
groups of species in a particular geologic formation, or portion of a for-
mation, may remain essentially unchanged through sediments that are
interpreted as representing millions of years of time.19 Fossils exhibiting
coordinated stasis may occur in sediments that are bounded above and
below by horizons of high biotic turnover. Currently, this pattern is contro-

Figure 4. Stratigraphic increase in maximum number of cell types. (After
Valentine 1994; see Endnote 12).

Stratigraphic Level: V=Vendian; Cm=Cambrian; O=Ordovician; S=Silurian;
D=Devonian; C=Carboniferous; P=Permian; Tr=Triassic; J=Jurassic;
K=Cretaceous; T=Tertiary
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versial, and more study is needed to test its significance. No direction
has been reported for this pattern.

Morphological gaps among species. Fossil species are typically
separated from each other by gaps in morphology.20 This causes the
abrupt appearance typical of fossil species. Of course, it should be re-
membered that fossil species are typically identified on the basis of
morphology. It is the existence of morphological gaps that permits different
fossil species to be distinguished. Two fossil species that grade into one
another might be recognized as a single species with greater than average
variability. Fossil species with higher than average variability are known,
but this situation can also be found in some living species. In general
terms, it appears that individual variation within fossil species is usually
of the same magnitude as it is within living species. This pattern persists
throughout the fossil record, without any directional tendency.

Morphological gaps form a nested hierarchical pattern. Morpholo-
gies of fossils generally can be arranged to form a hierarchically nested
pattern, forming the basis of the present system of taxonomic categories.
A group of species separated by small morphological gaps comprises a
genus. Genera are separated by larger morphological gaps. The gaps
are of increasing size as one considers higher taxonomic categories
such as families, orders and classes.21 New fossil discoveries sometimes
reduce the size of the gaps, especially at lower taxonomic levels,22 but
the gaps at higher taxonomic levels are strikingly distinct. This pattern
does not seem to result in any directional trend through the fossil record.
Occasional exceptions to this pattern occur in the form of “morphological
mosaics” — species with a mixture of characteristics from two or more
otherwise morphologically distinct groups. Such species may indicate
the artificial nature of our taxonomic system.

Changes in body size. Body size often shows a directional trend
for species within a group.23 Trends toward increasing size are better
known, but trends toward decreasing size are also reported. Most trends
among tetrapods (amphibians, reptiles, birds and mammals) involve size.24

Trends in body size may be addition trends or replacement trends. Trends
in body size are stratigraphically limited — they typically extend through
only one or a few stratigraphic divisions.

Morphological series. Fossil species can often be arranged in a
morphological series in which the directionality of morphological change
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is consistent with the stratigraphic sequence of the fossils.25 The most
famous example of this is the horse series, which begins with a 5-toed
species (which may or may not be a horse) in the Eocene (lower Tertiary),
progresses to a group of 3-toed species in the Oligocene and Miocene
(middle Tertiary), and ends with living one-toed horses. This trend is
accompanied by a trend toward increasing body size.26 Another morpho-
logical series is the increasing mammal-like characteristics in the synap-
sid reptiles of the upper Paleozoic and lower Mesozoic rocks.27 Other
examples include the series from dinosaurs to birds,28 from land mammals
to whales,29 and among groups of invertebrates.30 Morphological series
are primarily replacement trends, but also more may be some addition.

Increasing modernity. Most fossils are of extinct species, but some
are more similar to living species than are others. Fossils from higher in
the stratigraphic column resemble living species more than do the fossils
from lower in the column.31 For example, Cenozoic mollusks are rather
similar to living species, while Mesozoic mollusks are less similar, and Paleo-
zoic mollusks are quite different from those living today (Figure 5). This
trend is seen also among the vertebrates. Paleozoic fish are mostly strange-
looking fish, unlike any living today. Mesozoic fish are more similar to
living fish, and Cenozoic fish look quite similar to living kinds of fish.
This replacement trend is well known and applies to nearly all groups of
organisms except the bacteria, which seem to have changed very little.32

Ubiquitous specialization. Specialization of a species means that
the species has morphological structures that appear appropriate for
specific habitats or ecological roles. Virtually all fossil species are specialized
in some way. This is illustrated by the arthropods of the Cambrian Ex-
plosion, as pointed out by Gould.33 Species lacking notable specialization
are said to be generalized. Most species have some features that are
relatively generalized, while other features may be highly specialized.
This is a general pattern in the fossil record, and does not form a di-
rectional trend.

Lack of identifiable ancestors. The fossil record contains more than
two hundred thousand species. Finding relationships among these species
is problematic.34 Higher taxa are often referred to as ancestral to other
higher taxa, but evolutionists acknowledge that higher taxa cannot be
actual ancestors of anything, since they are taxonomic constructs rather
than real entities. Groups of species with successively smaller morpho-
logical differences can be identified, and genealogical relationships can
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be proposed. However, it is remarkably difficult to identify one fossil
species as directly ancestral to another. The difficulty is compounded
as the taxonomic category under discussion increases. One of the chief
reasons for the difficulty is that nearly all species have some specialization
that is thought to preclude them from the direct ancestry of any other
known species. No directionality for this pattern has been reported.

ECOLOGICAL PATTERNS

Increasing habitat diversity. The number of habitats represented
increases as one moves upward through the geologic column.35 Pre-
cambrian rocks are dominated by fossils of bacteria. Cambrian rocks have
only marine fossils, mostly of species that lived on hard substrates on the
sea floor. Fossils of freshwater species first appear in numbers in the
Silurian (mid-Paleozoic), although there are some possible freshwater
species in lower deposits. Fully terrestrial species are reported from Silurian
rocks, but are better represented in Devonian rocks. Mesozoic rocks
contain fossils from a greater diversity of habitats, and Cenozoic rocks
continue the trend toward greater diversity of habitats represented. This
principle extends as well to ecology at a smaller scale. Twenty eco-
logical guilds have been identified in the marine realm.36 Nine of these

Figure 5. Comparison of numbers of extinct and living bivalve families. (Data
compiled by Leonard Brand from Benton 1993; see Endnote 2).

Stratigraphic Level: Cm=Cambrian; O=Ordovician; S=Silurian; D=Devonian;
C=Carboniferous; P=Permian; Tr=Triassic; J=Jurassic; K=Cretaceous;
T=Tertiary
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are present in the Cambrian, 14 are present in the Paleozoic as a whole,
and 20 are present in Cenozoic fossils. This is another example of trend
by addition, in this case an “ecological expansion.”

Increasing terrestriality. Some trends toward increasing terrestriality
in the fossil record have been reported. Fossils from the lowest Paleozoic
strata are all of marine creatures that apparently lived on or close to the
sea floor.37 In the middle Paleozoic, one finds not only sea creatures,
but also many fossils of species that apparently lived in swamps or perhaps
along the margins of the seas or rivers. In the upper Paleozoic, one
finds fully terrestrial species. Mesozoic and Cenozoic fossils include
representatives from all the preceding ecological habitats. The clearest
examples of this trend are given by the sequence of first appearances
of groups of plants38 and vertebrates.39 The lowest vertebrates in the
geologic column are fish, which require water. The next ecological type
to appear are the amphibians, which live along water margins. Higher
in the column, they are joined by the reptiles, which can live away from
water. Mammals and birds are the last classes of vertebrates to appear
as fossils. Increasing terrestriality is not a strong trend, because ex-
ceptions occur. The most notable exception may be the dominance of
(probably) photosynthetic bacteria in the Precambrian, although there
have been suggestions these could have been subsurface contaminants.40

It is important to note that this trend is not a replacement trend, but an
addition trend, because all these habitats are still occupied.

Increasing mobility. A possible trend toward increasing mobility has
been reported among marine invertebrates.41 Paleozoic fossils are said
to be dominated by species living on or near the sea bottom and with
limited mobility. Mesozoic and Cenozoic marine fossils tend to include
more mobile types. On land, there may be a similar effect produced by
trends toward increasing size, such as seems to be the case among
some of the dinosaurs and mammals.42 It is not certain how common
this trend is. If the trend is valid, it would be another trend by addition.

PATTERNS IN DEPOSITIONAL ENVIRONMENTS

Storm deposits. Information about patterns in depositional environ-
ments is not as readily available as for the other patterns included in this
study, but some work is being done in this area.43 For example, storm
deposits are reported to occur most frequently in Ordovician, Silurian,
Devonian, Jurassic, and Cretaceous rocks (see Figure 6). Deposits in-
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terpreted as hurricanes are most frequent in Ordovician and Devonian,
while inferred winter storms are most common in Silurian and Cre-
taceous rocks.

Well-preserved soft-bodied faunas. Most fossils are remains of
hard-bodied organisms, especially mollusks, echinoderms, arthropods,
vertebrates and plants. However, some areas (called “lagerstätten”)
are known for the exceptional preservation of soft-bodied fauna, including
worms, etc.44 Such exceptional faunas are scattered through the geologic
column, but may be overrepresented in Cambrian and Jurassic rocks
(see Figure 6).

Depositional energy for first appearances. Sediments can be identi-
fied as high or low energy based on the sizes of the particles. Large
particles require more energy for their transport and deposition than do
small particles. Low-energy deposits, such as marine shales, are often
associated with deep water deposition, while higher energy deposits,
such as marine sandstones, may be interpreted as near shore deposits.
It has been observed that most higher taxa of marine invertebrates
have first appearances in high energy deposits, while last appearances

Figure 6. Stratigraphic distribution of storm deposits and lagerstätten. (Data
from Marsaglia and Klein 1983, and Allison and Briggs 1993; see Endnotes 43
& 44.)

Stratigraphic Level: Cm=Cambrian; O=Ordovician; S=Silurian;
D=Devonian; C=Carboniferous; P=Permian; Tr=Triassic; J=Jurassic;
K=Cretaceous; T=Tertiary (no storm data)
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tend to be in low energy deposits.45 This trend is typically called the
onshore-offshore hypothesis.

Depositional environments. Certain types of sedimentary deposits
show patterns or trends in frequency in the geologic column. For example,
85% of inferred lake deposits occur in Cenozoic rocks, 11% in Mesozoic
rocks and only 4% in Paleozoic rocks.46 On the other hand, limestone
comprises a larger proportion of Paleozoic and Mesozoic rock, with
lower proportions in Cenozoic rocks.47

Preservational modes. This is an area that has not received sufficient
study. Some published reports indicate stratigraphic differences in modes
of preservation.48 For example, silicification is reportedly more common
among Paleozoic fossils than among Mesozoic or Cenozoic fossils. More
information is needed regarding this type of pattern.

A NOTE ON GEOGRAPHIC PATTERNS

Several patterns that reflect geographic variation within a strati-
graphical division have been observed in the fossil record.49 Geographic
trends include diversity gradients and variation in length of stratigraphic
range. Latitude is a well-known factor affecting geographical trends.
Geographical patterns are beyond the scope of this paper, unless they
are compared through the stratigraphic column.

PROBLEMS IN INTERPRETING FOSSIL PATTERNS AND TRENDS

It may be quite difficult to determine a cause behind a fossil trend.
In fact, apparent trends may occur in random data.50 Trends may also
be “hitchhikers” that are merely the result of a trend in some other
feature.51 For example, many “trends” in morphological characters are
correlated with trends in body size or ecology.52 These cautions should
be kept in mind when interpreting fossil trends.

EXPLAINING THE FEATURES OF THE FOSSIL RECORD
 AS THE RESULT OF EVOLUTION

Most scientists interpret the fossil record to be a record of evolution-
ary history.53 They explain the segregation of fossils into various strata
as the result of changes occurring over long periods of time. Different
kinds of organisms lived at different times, and were fossilized as the
layers were deposited in sequence. The species that occur in the lower
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rocks are thought to be the evolutionary ancestors of those higher in the
stratigraphic column. As one moves upward through the geologic column,
one is moving closer to the present time. Thus one should expect to find
that fossils in the upper strata would look familiar, because they are
more closely related to living species. Fossils in the lower strata are
only distantly related to living species, or from groups that no longer
exist. They can be expected to look different from anything now living.

Species with strange combinations of traits may represent the kinds
of transitional stages that occurred as new kinds of species evolved
from older kinds. The ecological expansion seen in the geologic column
reflects the fact that life began in the sea. Living organisms were not
able to live on land until they had evolved the necessary structures to
survive out of the water. Evolutionists believe that the evolutionary theory
provides a good explanation for the main features of the fossil record,
including biotic turnover, increasing modernity, morphological series, and
ecological expansion.

Several features of the fossil record are at least consistent with
evolutionary theory. Increasing diversity would be expected if a single
common ancestor diversified and produced increasingly diverse and
disparate descendents. Evolution of adaptations for terrestriality would
require time, during which a trend toward increasing terrestriality might
be expected. Increasing complexity and mobility might result from con-
tinuing competition and expanding ecological occupation. Body size trends
might also result from increasing levels of competition.54 Increasing
competition might also drive older marine groups from onshore to offshore
habitats as new onshore groups evolved. Increasing provinciality is
expected as a single land mass, Pangaea, broke apart and formed
separate, increasingly isolated regions.

However, there are some other considerations. The evolutionary
theory does not provide such a good explanation for the “Cambrian Ex-
plosion.” One would not expect evolution to produce a sudden increase
in disparity, especially when one considers the great differences among
the groups of Cambrian fossils. The lack of Precambrian ancestors for
the Cambrian groups is another point not easily explained by evolutionary
theory, although many hypotheses have been proposed.55 Coordinated
stasis, if valid, seems highly anomalous for evolutionary theory. Coordi-
nated disappearance, commonly called “mass extinction,” seems difficult
to explain without a major global catastrophe. Trends in depositional
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environments also seem to suggest successive links in an overall process,
rather than a stochastic sequence of unrelated events.

Neither does evolution provide a very good explanation for the
pattern of morphological gaps separating the different higher taxa of
fossils. The standard explanation is that the fossil record is incomplete.
The gaps between fossil taxa represent extinct species that really lived,
but have not been discovered as fossils. These missing fossils have
been called “missing links.” The fossil record surely is incomplete, but
does this really explain the pattern of the fossils?56

The sheep and the cow are fairly similar morphologically. The chances
of finding more species like them would seem unlikely if the fossil record
is highly incomplete. But a sheep and a monkey are much different.
There should be many fossil species showing the evolutionary stages
between a sheep and a monkey. But the opposite is true. There are many
kinds of fossils that are similar to sheep and cattle, respectively, but
fossils that are intermediate between sheep and monkeys are virtually
absent. If we take the fossil record at face value, these supposed inter-
mediate stages may never have existed. An incomplete fossil record
might explain the gaps between closely similar species, but not the pattern
of gaps among higher categories. Ubiquitous specialization and lack of
identifiable ancestors also seem difficult for evolutionary theory to
explain.

Even morphological series may be problematic for evolutionary
theory. Observed morphological effects due to natural selection occur
much more rapidly than changes typically seen in fossil series.57 What
kind of selective force could persist for millions of years, continuously
driving morphological change in such tiny increments? Evolutionary
theory does not provide a good explanation for the Cambrian explosion,
coordinated stasis, the general lack of identifiable ancestors, or the
systematic gaps among species and groups of species. Trends in
depositional environments also seem poorly explained by evolutionary
theory. There is reasonable empirical basis to look for another theory to
explain the fossil record.

EXPLAINING THE FEATURES OF THE FOSSIL RECORD
 IN THE CONTEXT OF SCRIPTURE

Several scientists have attempted to develop creationist interpre-
tations of the fossil record,58 with mixed success. Many of the explan-
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ations are ad hoc, and more work is badly needed. Nevertheless, a
good start has been made, and further progress can be expected. Ideas
from many sources have been incorporated into the discussion below.

Some features of the fossil record are readily explained from a
creationist viewpoint. The “Cambrian Explosion” may be readily ex-
plained as the result of the burial of the sea floor in the early stages of
the biblical flood.59 The Cambrian fossils are not related to each other
genealogically. Instead, they are related ecologically. They are all
creatures of the sea floor. Other examples of “coordinated appearances”
may result from flood encroachment on new biozones.60 The combination
of “Cambrian Explosion” and “higher-taxon stasis” would produce the
pattern of “disparity before diversity.”

As new communities were encountered by rising flood water, new
groups of species would be added to the fossil record. The new groups
of species would show only normal intra-specific variation, producing a
record of “coordinated stasis.” “Coordinated disappearances” would
occur when a particular source area was exhausted, or due to some
critical change in flood conditions.61 The global nature of many coordi-
nated disappearances indicates a global process. Such an “expanding
flood” would naturally produce an increase in diversity through the fossil
record.

The theory of special creation can also explain the morphological
gaps separating the fossils into different groups. Major morphological
gaps distinguish different groups that were separately created, producing
“higher-taxon stasis.”62 Higher-taxon morphological stasis might reflect
the inability of originally created kinds to vary naturally beyond certain
limits determined by their genetic makeups. Special creation also explains
the lack of identifiable ancestors in the fossil record, as well as the
specialization seen in virtually all forms of life.

Morphological closely similar fossil species may represent differences
that accumulated in isolated populations after the creation. Species-
level morphological stasis and the noted shortage of transitional fossils
at low taxonomic levels may be the result of catastrophic preservation;
it is not necessary to suppose that intermediates between similar species
and genera never existed, or that species are as stable as suggested by
the fossil record.63 On the other hand, interspecific morphological series
might represent hydrodynamic sorting64 or pre-Flood geographical clines
such as are well-known in the present ecology.65 In the case of species
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with life-spans of a few weeks or less, a trend might reflect an actual
series of speciation events.66 These factors might also account for some
of the many reported examples of trends in body size.

The ecological component in the geological column also seems
consistent with creationist theories, although the details are not well
understood. It could be the result of the expanding activity of the Flood.
As the Flood began, sediment would be transported to the lowest ele-
vations first. The sea floor would probably be the first to be covered,
burying the organisms that lived there.67 As the waters rose, additional
groups of organisms would be added. Eventually, upland habitats would
be flooded, and upland species added to the stack of fossil layers, pro-
ducing the trend toward increasing terrestriality. Mobility might also be
an important factor.68 This process might also account for the sequence
of first appearances of vertebrate classes, upon which the pattern of
increasing complexity depends (see Figure 4).

In reality, the process of producing the fossil record was much
more complex than simple ecological differences. Additional marine
groups are found throughout the geologic column, which suggests the
existence of continental seas at different elevations and in different
geographic regions.69 In addition, fossils from Precambrian rocks are
dominated by apparently photosynthetic70 bacteria, which must have
somehow gotten into the rocks, perhaps very early in the Flood71 or
pre-Flood,72 or as contaminants,73 or perhaps accidentally trapped in
some underground system involved in the pre-Flood water cycle.

Trends in patterns of deposition may reflect the advancing stages
of the Flood. The reported possibly nonrandom distribution of storm
deposits and lagerstätten may indicate a non-uniform process responsible
for the fossil record. A worldwide flood might provide an explanation
for this; if so, the details remain to be worked out. Depositional trends
such as decreasing limestone deposition and increasing lake deposits
seem plausible results of a worldwide flood. First appearances of major
taxa in deposits interpreted as onshore deposits may be the result of
interpreting high energy deposits as onshore. Perhaps high energy
deposits are more likely than low-energy deposits to capture and preserve
previously unrecorded types of fossils. The reported decrease in silicifi-
cation of fossils through the Phanerozoic may indicate important changes
in ocean chemistry, perhaps associated with changes in volcanic activity.

The existence of so many fossils and their spectacular preservation74

indicate special circumstances that are rare in today’s world. Evidence
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for rapid burial, widespread geologic activity, and chemical activity of
highly mineralized water are expected effects of a worldwide flood.

However, there are some features of the geologic column that cre-
ationists have more difficulty explaining. The consistent manner in which
the fossils are segregated in the geologic column is one of those features.
One would think that a worldwide flood would produce extensive mixing
of various types of fossils. Perhaps the pre-Flood world was highly
structured, both ecologically and taxonomically. Thus, as the Flood waters
rose vertically and expanded geographically, different habitats were
engulfed, and different taxonomic groups were successively deposited
as fossils. This would result in noticeable differences in the kinds of
fossils encountered as one compares different strata in the geologic
column.

Another difficult trend to explain is the increasing similarity to modern
forms as one views the fossil column from bottom to top. This fossil
trend might be a result of the high degree of structure postulated for the
pre-Flood world. Those habitats closest to the bottom were the first to
be buried, and suffered the greatest extent of extinction. The last groups
of organisms to be engulfed by the Flood would have the best chance of
survival.75 The result would be that the bottom layers would have fossils
of species that are unfamiliar to us now, while the uppermost strata
would have many fossils of familiar kinds of organisms.

The observed pattern also applies to terrestrial vertebrates, thought
to be preserved only in the ark. It is not clear why terrestrial vertebrates
show the same pattern as marine invertebrates. One suggested explan-
ation for this76 is that upland species were better adapted for the cooler
(and probably harsher) post-Flood climates. Another suggestion77 is that
survival of the species preserved on the ark depended on the survival of
species not on the ark, and those species whose food supply was
destroyed could not survive.

Certain morphological series are also difficult to explain. The
synapsid reptiles are an example. Increasing mammal-like traits are
seen in synapsid fossils through the Permian and Triassic. A creationist
might seek to discover whether there is some other associated trend,
such as one relating to ecology,78 behavior or distribution, that is
responsible for the morphological series. It is significant that no series
of actual ancestors and descendants can be identified among the synapsid
reptile fossils — only a general trend toward increasing mammal-like
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characteristics. Although creationists have pointed out the difficulties
of interpreting this series as an evolutionary sequence, they have not
developed a detailed alternative explanation. It has been suggested that
the synapsid reptiles reflect a richer pre-Flood diversity,79 and that the
trend toward increasing mammalian characters might be a side-effect
of an ecological pattern.80

A final difficulty is the increasing provinciality in Mesozoic and
Cenozoic terrestrial faunas. One would expect increasing provinciality
post-Flood, but it is not so clear why provinciality would increase in
sediments thought to be deposited during the flood. Provinciality is low
in the lower Mesozoic, then increases in the upper Mesozoic, with still
further increases in the lower Cenozoic. This pattern could be partly an
artifact of incomplete sampling of the fossil record, or perhaps it is a
reflection of pre-Flood biogeographical differences, such as between
the northern and southern hemispheres. It could also be taken to indicate
that the Cenozoic is a record of post-Flood repopulation,81 but there are
reasons for restricting the post-Flood repopulation to the upper
Cenozoic.82 Either interpretation involves unsolved problems.

DISCUSSION

Those who have hoped fossil patterns and trends would reveal a
straightforward story of Earth history have met disappointment. Some
features of the fossil record seem to suggest one view, while other
features seem to suggest another. Persons with differing views of Earth
history can point to selected features of the fossil record to support
their views.

Regardless of the viewpoint, our understanding is incomplete. The
challenge to creationists is to explain fossil trends as the result of the
way in which the Flood eroded and buried the biota of various habitats.
The creationist viewpoint considers ecological and depositional trends
to be primary. Diversity trends and morphological series are considered
to be secondary consequences of the primary trends.

From this viewpoint, ecological fossil trends are interpreted to reflect
the expansion of Flood activity as additional habitats and additional
geographic regions were swept away. This implies segregation of habitats
in a highly structured pre-Flood ecology. The observed ecological fossil
trends are trends by addition, not by replacement (see Appendix 3).
Since relatively dense and immobile marine invertebrates are found in
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upper layers as well as in lower layers, there must have been additional
source areas available for destruction at different stages in the Flood.
This is why pre-Flood marine habitats are postulated to have occurred
in different regions and at different elevations. This part of the explan-
ation seems ad hoc, but a highly structured pre-Flood ecology seems to
be an essential part of the theory.

Depositional trends are less frequently reported, but a few have
been identified (see Appendix 3). The decrease in relative importance
of limestone together with the increase in lake deposits can be linked to
the expansion of the Flood beyond the main ocean bodies into the
terrestrial environment. Habitat inferences based on depositional energy
might alternatively be considered under depositional patterns. More study
in this area is highly desirable. The relative geographic locations and
stratigraphic positions of high energy and low energy deposits might
provide helpful insights into the sequence and extent of various local or
regional events during the Flood. The same could be said of patterns of
storm deposits and lagerstätten. It would be interesting to determine if
these patterns could be related to extraterrestrial impacts, plate arrange-
ments, or paleocurrents. More information is also needed about possible
trends in taphonomic processes.

Several diversity trends can be interpreted as the result of the
expansion of Flood activity (see Appendix 1). Among these are
coordinated appearances (e.g., the Cambrian Explosion), increasing
diversity, disparity before diversity, and coordinated disappearances.
The precise and consistent stratigraphic sorting of fossils into different
strata is more problematic. A large-scale sorting mechanism is required
to explain the consistency of the sorting over continent-sized geographic
regions. The Flood may provide such a mechanism, but the details have
yet to be worked with. The trend toward increasing provinciality also
seems problematic for the Flood theory.

Morphological patterns provide a mixed bag for creationists. Most
morphological patterns are consistent with creationist expectations (see
Appendix 2). These include morphological stasis in fossil species,
morphological gaps among species, systematic gaps among higher taxa,
higher-taxon stasis, coordinated stasis, lack of ancestors, and ubiquitous
morphological specialization. Many body-size trends may be expected
in a flood, but further study is needed to clarify the processes involved.

Increasing complexity may be a secondary effect of increasing
terrestriality among vertebrates. The most significant challenges to cre-
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ationism from the fossil record are probably the increasing similarity to
modern species and stratigraphic sorting of species into morphological
series. These trends are the most important fossil evidence for the
alternative to the Flood theory, the theory of evolution. One of the major
goals of creation scientists should be to provide alternative explanations
for morphological series of fossils. Some morphological series have
been linked to ecological rather than evolutionary causes,83 but much
more study is needed in this area.

CONCLUSION

The fossil record is a record of destruction and death. Is it the
record of undirected history, in which every species lives for a while,
then becomes extinct? Does it trace an evolutionary history of common
ancestry, natural selection and improvement? Or is it a record of world-
wide catastrophic destruction, designed to serve as a reminder of the
effects of sin? Science alone does not provide a satisfactory answer,
but the Bible indicates the latter interpretation is the correct one. The
details are not given, and no present theory adequately explains all the
data. No one has been able to figure out how to put everything together.

However, by comparing the Bible and the fossil record, we can find
meaning in the geologic column. Catastrophic activity and global patterns,
perhaps the two most important predictions of the Flood theory, are
clearly seen in the fossil record. The sudden, abrupt appearance of
morphological disparity among marine animals in the “Cambrian Ex-
plosion” speaks of the beginning of the Flood. The terrible destructive
power of the Flood is seen in the many extinct fossil groups. The lack of
ancestors in the Precambrian rocks indicates the separate creation of
many different groups. The presence of morphological gaps among
higher taxa throughout the fossil record further illustrates this point.

Not everyone will interpret the record in this way. But those who
are willing to test their ideas by the Bible can see divine purpose in the
fossil record. This evidence affirms the reality of divine purpose in the
present, and in the future.
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APPENDIX 1. FOSSIL DIVERSITY PATTERNS

Pattern

Repeated biotic turnover
Persistent pattern

Coordinated appearances
Persistent pattern

Coordinated disappearances
Persistent pattern

Increasing diversity
Addition/replacement trend

Disparity before diversity
Addition trend

Provinciality
Replacement trend

Some Proposed Interpretations

Evolutionist: shows historical sequence of biotic
replacement due to natural selection, environmental
disturbances

Creationist: shows sequence of burial during world-
wide catastrophe; proposed controlling factors:
water sorting; mobility; density; elevation of habitat;
macrobiogeography; changing source areas

Evolutionist: Immigration events; erosional uncon-
formities; recovery from catastrophe; accumulation
of oxygen; sufficient calcium to grow skeletons

Creationist: Change in source area

Evolutionist: Mass extinction; background extinction;
preservational bias

Creationist: Destruction of source area

Evolutionary expansion
Creationist: Flood expansion

Evolutionist: Lack of developmental constraints; low
competition and predation; incomplete fossil
 record

Creationist: Result of fossil record first sampling
ocean floor, plus higher-taxon stasis

Evolutionist: Break-up of Pangaea
Creationist: Changing source areas of flood and

changing configuration of depositional basins
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APPENDIX 2. FOSSIL MORPHOLOGICAL PATTERNS

  Pattern Interpretations
Increasing complexity Evolutionist: Natural selection

Addition trend Creationist: Artifact of flood burial sequence

Species stasis Evolutionist: Genetic homeostasis
Persistent pattern Creationist: Lack of time in burial sequence

Higher-taxon stasis Evolutionist: Competition; first occupant advan-
Persistent pattern tage

Creationist: Limits of variation imposed on
pattern of creation

Coordinated stasis Evolutionist: Environmental stability; genetic
Persistent pattern homeostasis

Creationist: Lack of time in production of fossil
record

Species-level gaps Evolutionist: Saltational evolution
Persistent pattern Creationist: Lack of time

Patterns of gaps Evolutionist: Incompleteness of fossil record
Persistent pattern Creationist: Limitation of variation imposed on

pattern of creation

Body size Evolutionist: Natural selection
Addition/replacement trend Creationist: Reflects flood-related factors,

such as sorting by currents; in some cases,
post-Flood speciation

Morphological series Evolutionist: Historical record of descent with
Mostly replacement trend modification

Creationist: Flood-sorting factors; post-flood
descent with modification

Increasing modernity Evolutionist: Result of historical sequence
Mostly replacement trend Creationist: Related to flood survival (ad hoc)

Ubiquitous specialization Evolutionist: Natural selection
Persistent pattern Creationist: Design, modified by natural

selection

Lack of ancestors Evolutionist: Incompleteness of fossil record;
Persistent pattern saltational evolution

Creationist: Ancestors never existed.
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APPENDIX 3. FOSSIL ECOLOGICAL AND
DEPOSITIONAL TRENDS

  Pattern Interpretations
Increasing habitat diversity Evolutionist: Evolutionary expansion of eco-

Addition trend logical opportunity
Creationist: Expanding flood

Increasing terrestriality Evolutionist: Evolutionary expansion of eco-
Persistent pattern logical opportunity

Creationist: Natural sequence of flood effects

Increasing mobility Evolutionist: Improvement through natural
Addition trend selection

Creationist: Flood-sorting factors

Storm deposits Evolutionist: Accident of preservation
Trendless pattern Creationist: Changing stages of flood

Special preservation Evolutionist: Accidents of preservation
Trendless pattern Creationist: Special circumstances during

flood

Depositional first appearance Evolutionist: Competitive superiority of
Addition trend newly evolved onshore clades

Creationist: Greater likelihood of first
preservation in high-energy deposit

Depositional environments Evolutionist: Accidents of preservation;
Addition trend geologic evolution ad hoc

Creationist: changing stages of flood;
decreasing available carbonate; lakes
stranded by receding waters

Modes of preservation Too little is known about this possible trend
to make a meaningful analysis; for the
decline in silicification, perhaps the flood
water experiencd a change in chemistry,
possibly related to volcanism


