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was proclaimed by Dobzhansky and other neo-Darwinists. We have
to imagine what Steven Stanley calls “rapid branching,” a euphe-
mism for mysterious leaps, which somehow produced the human
mind and spirit from animal materials. Absent confirmation that
such a thing is possible, it is reasonable to keep open the possibility
that the putative hominid species were something other than hu-
man ancestors, even if the fossil descriptions are reliable.

The hominids, like the mammal-like reptiles, provide at most
some plausible candidates for identification as ancestors, if we as
sume in advance that ancestors must have existed. That 130 years of
very determined efforts to confirm Darwinism have done no better
than to find a few ambiguous supporting examples is significant
negative evidence. It is also significant that so much of the claimed
support comes from the human evolution story, where subjectivity
in evaluation is most to be expected.

The fossils provide much more discouragement than support for
Darwinism when they are examined objectively, but objective exam-
ination has rarely been the object of Darwinist paleontology. The
Darwinist approach has consistently been to find some supporting
fossil evidence, claim it as proof for “evolution,” and then ignore all
the difficulties. The practice is illustrated by the use that has been
made of a newly-discovered fossil of a whale-like creature called
Basilosaurus.

Basilosaurus was a massive serpent-like sea monster that lived
during the early age of whales. It was originally thought to be a
reptile (the name means “king lizard”), but was soon reclassified asa
mammal and a cousin of modern whales. Paleontologists now re-
port that a Basilosaurus skeleton recently discovered in Egypt has
appendages which appear to be vestigial hind legs and feet. The
function these could have served is obscure. They are too small even
to have been much assistance in swimming, and could not conceiv-
able have supported the huge body on land. The fossil’s discoverers
speculate that the appendages may have been used as an aid to-
copulation. :

Accounts of the fossil in the scientific journals and in the news-
papers present the find as proof that whales once walked on legs
and therefore descended from land mammals. None of these ac-
counts mentions the existence of any unresolved problems in the
whale evolution scenario, but the problems are immense. Whales

 have all sorts of complex equipment to permit deep diving, under-
~ water communication by sound waves, and even to allow the young
 tosuckle without taking in sea water. Step-by-step adaptive develop-
ment of mmnw one of these features presents the same problems
discussed in connection with wings and eyes in Chapter Three.
Even the vestigial legs present problems. By what Darwinian pro-
_ cess did useful hind limbs wither away to vestigial proportions, and
at .s&mm stage in the transformation from rodent to sea monster did
 this occur? Did rodent forelimbs transform themselves by gradual
. mmm_wm:\n stages into whale flippers? We hear nothing of the dif-
ficulties because to Darwinists unsolvable problems are not im-
 portant.
Darwin conceded that the fossil evidence was heavily against his
theory, and this remains the case today. It is therefore not surprising
_that Darwinist science has turned its attention to the newly discov-
_ered molecular evidence, and claimed that here at last is where

 conclusive proof of the Darwinian model can be found. We will look
at that claim in the next chapter.
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leading primate expert, is a good scientific materialist who regards
the evolution of man from apes as self-evident, but who also regards
much of the fossil evidence as poppycock. Zuckerman subjected the
Australopithecines to years of intricate “biometric” testing, and con-
duded that “the anatomical basis for the claim that [they] walked
and ran upright like man is so much more flimsy than the evidence
which points to the conclusion that their gait was some variant of
what one sees in subhuman Primates, that it remains unaccept-
able.”

Zuckerman’s judgment of the professional standards of physical
anthropology was not a generous one: he compared it to parapsy-
chology and remarked that the record of reckless speculation in
human origins “is so astonishing that it is legitimate to ask whether
much science is yet to be found in this field at all.” The anthropolo-
gists not surprisingly resented that judgment, which would have left
them with no fossils and no professional standing. Wilfred Le Gros
Clark performed a rival study that came to more acceptable conclu-
sions, and the consensus of the experts, meaning those who had the
most to lose, was that Zuckerman was a curmudgeon with no real
feel for the subject. The biometric issues are technical, but the real
dispute was a conflict of priorities. Zuckerman’s methodological
premise was that the first priority of human origins researchers
should be to avoid embarrassments like the Piltdown and Nebraska
Man fiascos, not to find fossils that they can plausibly proclaim as
ancestors. His factual premise was that the variation among ape
fossils is sufficiently great that a scientist whose imagination was
fired by the desire to find ancestors could easily pick out some
features in an ape fossil and decide that they were “pre-human.”
Granted these two premises, it followed that all candidates for “an-
cestor” status should be subjected to a rigorous objective analysis,
and rejected if the analysis was either negative or inconclusive.

Zuckerman understood that it was probable that none of the ape-
like hominid fossils would be able to pass this kind of test, and that
as a consequence fossil evidence of human evolution might be
limited to specimens like Neanderthal Man that are human or
nearly human. The absence of direct evidence for an ape-man
transition did not trouble him, because he assumed that the Dar-
winian model was established for humans as well as other species on
logical grounds. Besides, evidence of ancestral relationships is in
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general absent from the fossil record. That being the case, it should
be cause for suspicion rather than congratulation if there were a
surfeit of ancestors in the one area in which human observers are
most likely to give way to wishful thinking.

.Ncowmﬂﬁm:w position might have seemed reasonable to persons
with no great stake in the question, but one also has to consider the

- cultural and economic aspects of the situation. The story of human

descent ?o? apes is not merely a scientific hypothesis; it is the
secular equivalent of the story of Adam and Eve, and a wsm:mn of
immense cultural importance. Propagating the story requires illus-
Qm.sozm. museum exhibits, and television reenactments. It also re-
quires a priesthood, in the form of thousands of researchers

teachers, and artists who provide realistic and imaginative momwmm
and carry the story out to the general public. The needs of the
public and the profession ensure that confirming evidence will be
found, but only an audit performed by persons not committed in
m%m:mm to the hypothesis under investigation can tell us whether
the evidence has any value as confirmation.

For all these reasons I do not accept the alleged hominid species
as independently observed data which can confirm the Darwinian
model. I should add, however, that this degree of skepticism is not
necessary to make the point that the hominid series cited by Gould
Is open to question. Some experts in good standing doubt, for
example, that A. Afarensis and A. Africanus were really &maznﬁ.%o-
cies, .NSQ many deny that there ever was such a species as Homo
m%.&a. The most exciting hypothesis in the field right now is the
mitochondrial Eve” theory based upon the molecular clock hy-
pothesis discussed in Chapter Seven, which asserts that Eommwww
humans emerged from Africa less than 200,000 years ago. If that
wéoﬁwmm_m is accepted, then all the Homo erectus fragments found
outside of Africa are necessarily outside the ancestral chain, be-
cause they are older than 200,000 years. .

Still, 1 am happy to assume arguendo that small apes (the Austra-
lopithecines) once existed which walked upright, or more nearly
upright than apes of today, and that there may also have been an
Enm.zdwa_mﬁ species (Homo erectus) that walked :?mmr.“ and had a
brain size intermediate between that of modern men and apes. On
that assumption there are possible transitional steps between apes
and humans, but nothing like the smooth line of development that
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That way of putting the question makes it sound as if Darwin
proposed his theory because the presence of an abundance of fossil
intermediates between apes-and humans required some explana-
tory hypothesis. Of course what actually happened is that the the-
ory was accepted first, and the supporting evidence was discovered
and interpreted in the course of a determined effort to find the
“missing links” that the theory demanded. The question this se-
quence of events raises is not whether God has been planting fossil
evidence to test our faith in Genesis, but whether the Darwinist
imagination might have played an important role in construing the
evidence which has been offered to support Darwin’s theory.
Physical anthropology—the study of human origins—is a field
that throughout its history has been more heavily influenced by
subjective factors than almost any other branch of respectable sci-
ence. From Darwin’s time to the present the “descent of man” has

been a cultural certainty begging for empirical confirmation, and detract from the objectivity of one’s jud ything more likely to
worldwide fame has been the reward for anyone who could present ils from people who yearn to Qm&m. ﬁr gment. Ummnzvso:.m of fos-
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Piltdown man—which British Museum officials zealously protected €ports numerous examples o.m the mz%o Human Evolution, Lewin
from unfriendly inspection, allowing it to perform forty years of f human origins research, leadin E%@M oy hat Is characteristic
useful service in molding public opinion. , nvisibly but constantly W&:QHMQ b MS:Q:.QQ, Ewﬁ. the field is
Museum reconstructions based on the scanty fossil evidence have age. In plain English, that means Ev\ umanity’s shifting self-
had a powerful impact on the public imagination, and the fossils ee unless we are mxs)onwm_w rigorous i mﬁmzm see what we expect to
themselves have had a similar effect upon the anthropologists. The. “Anthropologists do criticize each OMN N ,mnwEm our prejudice.
psychological atmosphere that surrounds the viewing of hominid Tocious personal rivalries are partl ers work, of course—their
fossils is uncannily reminiscent of the veneration of relics at a medi- vity of their judgments—but EW m:WmMMMVMMMW\vMMNoM the MMEmn-
ate is whose set

2 The four ape-man species that Gould cites include the two Australopithecines on the ape si
of the boundary, which had ape brains but are supposed to have watked upright, and th
larger-brained Homo specimens. Louis Leakey's Homo habilis (handy man) is at the borderli
and was granted Homo status mainly because it was found at a site with primitive tools, whil
it is presumed to have used. Readers who learned about this subject in school may

surprised to find out that Neanderthal man is frequently considered a subgroup within ot
own species and Cro-Magnon man is simply modern man. Some other familiar names we
either dropped from the pantheon or absorbed into the four species. Hominid fossil clas
fication is a fiercely controversial subject and was in chaos until the ubiquitous Ernst Ma
stepped in and set the ground rules.
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species in the direct line of transition would have had to exist, but
the fossil record fails to record them.

Reptile to Bird

Archaeopteryx (“old wing”), a fossil bird which appears in rocks
estimated to be 145 million years old, was discovered soon after the
publication of The Origin of Species, and it thus helped enormously to
establish the credibility of Darwinism and to discredit skeptics like
Agassiz. Archaeopteryx has a number of skeletal features which sug-
gest a close kinship to a small dinosaur called Compsognathus. Itis on
the whole bird-like, with wings, feathers, and wishbone, but it has
claws on its wings and teeth in its mouth. No modern bird has teeth,
although some ancient ones did, and there is 2 modern bird, the
hoatzin, which has claws.

Archaeopteryx is an impressive mosaic. The question is whether it is
proof of a reptile (dinosaur) to bird transition, or whether it is just
one of those odd variants, like the contemporary duck-billed
platypus, that have features resembling those of another class but
are not transitional intermediates in the Darwinian sense. Until very
recently, the trend among paleontologists was to regard Archaeop-
teryx as an evolutionary dead end rather than as the direct ancestor
of modern birds. The next oldest bird fossils were specialized
aquatic divers that did not look like they could be its direct descen-
dants.!

The picture has changed somewhat following discoveries of fossil
birds, one in Spain and the other in China, in rocks dated at 125
million and 185 million years. The new specimens have reptilian
skeletal features which qualify them as possible intermediates be-
tween Archaeopteryx and certain modern birds. The evidence, how-
ever, is too fragmentary to justify any definite conclusions.
According to a 1990 review article by Peter Wellnhofer, a recog-
nized authority, it is impossible to determine whether Archaeopteryx
actually was the ancestor of-modern birds. Wellnhofer concludes
that “this correlation is not of major importance,” because the Ar-

1 A paleontologist named Chatterjee claims to have found fossil evidence of a bird he calls

Protoavis, in Texas rocks estimated to be 225 million years old. Bird fossils substantially older

than 145 million years would disqualify Archacopteryx asa bird ancestor, but Chatterjee’s claim
has been disputed.
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The lower jaw of reptiles contains several bones, that of mammals
only one. The non-mammalian jawbones are reduced, step by step, in
mammalian ancestors until they become tiny nubbins located at the
back of the jaw. The ‘hammer’ and "anvil’ bones of the mammalian ear
are descendants of these nubbins. How could such a transition be
accomplished? the creationists ask. Surely a bone is either entirely in
the jaw or in the ear. Yet paleontologists have discovered two transi-
tional lineages of therapsids (the so-called mammal-like reptiles) with
a double jaw joint—one composed of the old quadrate and articular
bones (soon to become the hammer and anvil), the other of the
squamosal and dentary bones (as in modern mamumals).

We may concede Gould’s narrow point, but his more general
claim that the mammal-reptile transition is thereby established is
another matter. Creatures have existed with a skull bone structure
intermediate between that of reptiles and mammals, and so the
transition with respect to this feature is possible. On the other hand,
there are many important features by which mammals differ from
reptiles besides the jaw and ear bones, including the all-important
reproductive systems. As we saw in other examples, convergence in
skeletal features between two groups does not necessarily signal an
evolutionary transition.

Douglas Futuyma makes a confident statement about the therap-
sids that actually reveals how ambiguous the therapsid fossils really
are. He writes that “The gradual transition from therapsid reptiles
to mammals is so abundantly documented by scores of species in
every stage of transition that it is impossible to tell which therapsid
species were the actual ancestors of modern mammals.” But large
numbers of eligible candidates are a plus only to the extent that they
can be placed in a single line of descent that could conceivably lead
from a particular reptile species to a particular early mammal
descendant. The presence of similarities in many different species
that are outside of any possible ancestral line only draws attention to

the fact that skeletal similarities do not necessarily imply ancestry.
The notion that mammals-in-general evolved from reptiles-in-
general through a broad clump of diverse therapsid lines is not
Darwinism. Darwinian transformation requires a single line of an-
cestral descent.

It seems that the mammal-like qualities of the therapsids were
distributed widely throughout the order, in many different sub-
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evolution has meant success in identifying ancestors, which pro-
vides an incentive for establishing criteria that will permit ancestors
to be identified. Gareth Nelson of the American Museum of Natu-
ral History has expressed in plain language what this has meant in

practice:

rs. We'll pick those.” Why? “Because

»

“We’ve got to have some ancesto
we know they have to be there, and these are the best candidates.

That's by and large the way it has worked. I am not exaggerating.
Obviously, “ancestors” cannot confirm the theory if they were
labelled as such only because the theory told the researchers that

ancestors had to be there.
Now let’s look at the vertebrate sequence.

Fish to Amphibians

The story to be tested is that a fish species developed the ability to
climb out of the water and move on land, while evolving the peculiar
reproductive system of amphibians and other amphibian features

urrently. No specific fossil fish species has been

more or less conc
identified as an amphibian ancestor, but there is an extinct order of

fish known as the rhipidistians which Darwinists frequently de-
scribe as an “ancestral group.” The rhipidistians have skeletal fea-
tures resembling those of early amphibians, including bones that
look like they could have evolved into legs. But according to Barbara
J- Stahl's comprehensive textbook, Vertebrate History, “none of the
known fishes is thought to be directly ancestral to the earliest land
vertebrates. Most of them lived after the first amphibians appeared,
and those that came before show no evidence of developing the

stout limbs and ribs that characterized the primitive tetrapods.”
In 1938, a coelacanth (pronounced see-la-kanth), an ancient fish
thought to have been extinct for about seventy million years, was
rmen in the Indian Ocean. Many paleontologists

caught by fishe
oelacanth to be closely related to the rhipidistians,

considered the ¢
and thus a living specimen was expected to shed light on the soft

body parts of the immediate ancestors of amphibians. When the
modern coelacanth was dissected, however, its internal organs
showed no signs of being preadapted for a land environment and
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Chapter Six

The Vertebrate
Sequence

DARWINISTS CLAIM THAT amphibians and modern fish descended
from an ancestral fish; that reptiles descended from an amphib-
ian ancestor; and that birds and mammals descended separately
from reptile ancestors. Finally, they say that humans and modern
apes had a common simian ancestor, from which modern humans
descended through transitional intermediates that have been
positively identified. According to Gould, fossils in the reptile-to-
mammal and ape-to-human transitions provide decisive confirma-
tion of the “fact of evolution.”

Before going to the evidence I have to impose an important
condition which is sure to make Darwinists very uncomfortable. It is
that the evidence must be evaluated independently of any assump-
tion about the truth of the theory being tested.

Paleontology, as we saw in Chapter Four, has taken Darwinian
descent as a deductive certainty and has sought to flesh it out in
detail rather than to test it. Success for fossil experts who study
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capitulates phylogeny.” That embryos actually nmowﬁma._ma adult an-
cestral forms—that humans go through fish and reptile stages, .mo_.
example—was never borne out by the evidence, and meQoﬁom._mﬁ
quietly discarded it. Nonetheless, the concept was so pleasing theo-
retically that generations of biology students learned it as fact. .Oos_m
recalls being taught the formula in school, fifty years after it had
been discarded by science. .
Although Haeckel’s law has been discredited, another 58%&.0&.
tion of the relationship between ontogeny and phylogeny survives
under the name Von Baer’s Law. This hypothesis asserts Sﬁ. re-
semblances among embryos reflect levels of Eoﬂomwn&. classification,
so that all vertebrates, for example, look very similar in early mo<m.~.
opment but become increasingly dissimilar as they approach their
adult forms. Futuyma’s previously quoted statement obnmwmc_mﬁm
Von Baer’s Law (though with overtones of Haeckel’s). Um%.s him-
self put the same point with his customary m_o@.zmmﬂnm. Describing E.o
facts of embryology to be “second to none” in importance for his
theory, he remarked that the early embryo is “a picture, more or less
obscured, of the progenitor, either in its adult or _mﬁ.& state, of all
members of the same great class.” Any exceptions to this :.bm of early
embryonic resemblance, Darwin believed, could be Q%_.Eboa as ad-
aptations of larval stages to differing mb&nosmbmb.a. Since a ~.m2m
must compete for food and survive predators, it might be modified
by natural selection, even though later stages would be wuwmmmnﬁom.

This statement is tied to the basic logic of the Darwinian under-
standing of homology. If similarities inherited from an ancestral
form are traceable to common developmental processes and com-
mon genes, it is logical to expect these ancestral features to vm gen-
erated early in the process of embryonic development. The &ﬂoﬂ.um
organisms in a single group (like vertebrates) mwn.xb@ start out in life
as relatively similar organisms and then form their a._mmnﬁsm features
later. As with Haeckel’s law, the picture is so pleasing that genera-
tions of biology students have been taught it as fact.

Unfortunately for the theory, however, the facts mﬂ.u not fitso H.Sm%
into the theoretical preconception. Far from providing the simple
confirmation that Futuyma suggests, the embryonic vm.ﬁwgm gener-
ate a monumental puzzle for the theory. Eﬁrozmr. it is true that
vertebrates all pass through an embryonic stage at sv._or they resem-
ble each other, in fact they develop o this stage very differently. After
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a vertebrate egg is fertilized, it undergoes cell divisions and cell
movements characteristic of its class: fishes follow one pattern, am-
phibians another one, birds yet another, and mammals still another.
The differences cannot be explained as larval adaptations, since
these early stages occur before larvae form and thus are apparently
not exposed to natural selection. Only by ignoring the early stages
of development can one fit Darwin’s theory to the facts of embryol-
ogy, but it was precisely the early stages that Darwin claimed were
the most significant!

The later stages of development are no more inclined to cooper-

ate with Darwinian expectations than the earliest stages. The re-
semblances among bone structures in the limbs of vertebrates seem
to suggest a common origin. As Gould rhetorically asks, why should
they be so similar if not inherited from a common ancestor? But
from a Darwinian perspective, genealogical continuity should be
reflected in developmental continuity. In other words, similarity of
pattern in the mature limb should reflect a repetition of ancestral
patterns in the developing limb in the embryo. Unfortunately, de-
tailed comparisons of limb development in fishes, birds and amphib-
ians, and mammals show that this is not the case. On the contrary,
the embryunic cells that give rise to limb bones exhibit patterns of
division, branching, and cartilage production which differ from spe-
cies to species without conforming to predictions based on the the-
ory of common descent. By embryological criteria the similarities in
vertebrate limbs resemble analogies more than homologies, and as
such do not support Gould’s claim that they are imperfections inher-
ited from a common ancestor.

That vertebrate embryos develop along different pathways, only to
converge in appearance midway through the process, then diverge
again until they finally generate (in diverse ways) similar bone struc-
tures in their limbs are facts well known to embryologists. Conceiv-
ably there are ways for Darwinists to conform their theory to these
baffling facts—if we assume a priori that the theory is true. That is
not the question we are addressing now, however. The facts of ho-
mology and embryology have been alleged as straightforward con-
firmation of the “fact of evolution,” and they are nothing of the kind.
If embryology is our best guide to genealogy, as Darwin thought, our
guide seems to be telling us that vertebrates have multiple origins
and did not inherit their similarities from a common ancestor.
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limits our comprehension of the difficulties by misleadingly cover-
i “evolution.”

ing them with the blanket term “evo. . .

Emwé:_&.w second argument, and the centerpiece of his case for the

“fact” of evolution, is the argument from imperfection:
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How does God's plan for humans and sh
almost identical embryos? Why should ter
were not descended from aquatic ancesto
entirely within the €gg, with gills and fi
then lose these features

arks require them to have
restrial salamanders, if they
rs, go through a larval stage

ns that are never used, and
before they hatch?

These are rhetorical questions, b
ing points for investigation.
because a Creator employed
they may reflect inheritanc

ut they point to legitimate start-
The features Futuyma cites may exist
them for some inscrutable purpose; or
e from specific common ancestors; or
they may be due to some as yet unimagined process which science
may discover in the future. The task of science is not to speculate
about why God might have done things this way, but to see if a
material cause can be established by empirical investigation. If
evolutionary biology is to be a science rather than a branch of
philosophy, its theorists have to be willing to ask the scientific ques-
tion: How can Darwin’s hypothesis of descent with, modification be con-
firmed or falsified?

Gould and Futuyma point us toward one way of answering that
question. From Darwin’s time to the present, evolutionary biologists
have believed that common descent implies some very important
propositions about homology and embryonic development. If ho-
mologous features are relics of common ancestry, they ought to be
traceable to common embryonic parts. Conversely, if parts that ap-
pear to be homologous in adult organisms were shown to have

Gould here merely repeats Darwin’s mx@_www%o: mowoﬂwmmmwmm.,
—the theory for which we a
tence of natural groups / yhich fe sceking
i ives it a theological twist. A prop ;
confirmation—and gives i . oper Creator
i kind of organism from scratch to achie
should have designed each rgal . chtoachiee
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maximum efficiency. This specu or scientli¢
i ishi lity of the common ancestors.
evidence establishing the rea ancestors. It 20
i tural process by whic
does nothing to confirm the na ch the transfor
i dant forms supposedly oc .
mation from ancestral to ammmg : C t
is Darwin, after all, who banished speculation about the “unknow
an of creation” from science. . , |
P! Douglas Futuyma also leans heavily on the “God So:__asm have
done it” theme, citing examples from vertebrate embryology:

developed very differently in the embryo, this would be evidence that
they evolved separately and are therefore not inherited from a com-
mon ancestor. This correspondence between homology in the adult
and embryonic forms seemed so logically inescapable to Darwin that
in the sixth edition of The Origin of Species he defined “homology”
as “that relation between parts that results from their development
from corresponding embryonic parts.” Genes were unknown in Dar-
win’s time, but by extension of the same logic, modern biologists
have assumed that the corresponding embryonic parts are them-
elves controlled by homologous genes.
Darwin’s definition of homology reflected a widespread belief
imong evolutionists that there is a profound relationship between
togeny and phylogeny—i.e., between embryonic development
nd evolutionary history. In the early years this concept was ex-

i ions for utterly
ies that ultimately develop adaptations ”
ifrentways o i ressed in Ernst Haeckel’s so-called Biogenetic Law: “Ontogeny re-

. . . A
different ways of life be nearly indistinguishable in their early stages?
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natural selection is then assured because it is a necessary implication
of the “fact” that evolution has produced all the wonders of biology.
Recasting the theory as fact serves no purpose other than to protect
it from falsification.

Nobody needs to prove that apples fall down H.mﬁrm.a ﬁr,m: up, but
Gould provides three proofs for the “fact of evolution.” The first

proof is microevolution:

First, we have abundant, direct, ocmmw<mﬂmosm._ oi@mbaa of evolution in
action, from both field and _mcom.m.aodﬁ This mSawE.”m ranges m,oﬂ
countless experiments on change in nearly m<onw;r_=m about fruit
flies subjected to artificial selection in the laborasory to the .mmwbo:m
populations of British moths that became black when S.szam soot
darkened the trees upon which the moths rest. c.Somrm gain protection
from sharp-sighted bird predators by EQ.EEm into the vmnwmzwcsm.v
Creationists do not deny these observations: how could they? Cre-
ationists have tightened their act. They now argue that God only
created “basic kinds,” and allowed for limited evolutionary meander-
ing within them. Thus toy poodles and Great Danes come from the
dog kind and moths can change color, but nature cannot convert a
dog to a cat or 2 monkey to a man.

Gould is right: everyone agrees that anaom,\o_cmos occurs, in-
cluding creationists. Even creation-scientists concur, E.uﬁ _umnwcm_m
they “have tightened their act,” _u.cn U.mnmcmm their doctrine rmw al-
ways been that God created basic kinds, or types, which subse-
quently diversified. The most famous example of creationist
microevolution involves the descendants of ,\ﬁmB and Eve, who
have diversified from a common ancestral pair to create all the
diverse races of the human species. . .

The point in dispute is not whether microevolution happens, but
whether it tells us anything important about the processes responsi-
ble for creating birds, insects, and trees in the first place. Oo&m
himself has written that even the first step SSm.a Bon.Q\oE:os
(speciation) requires more than the accumulation of micromuta-

be worth much if it could not explain the origin of complex Eoﬁom.mnm_ structures, and :ow..o%
has found a naturalistic alternative to micromutation and selection for that m:%wmm. <mM
Gould has to rely upon orthodox Darwinism when ?.w looks away m”o_.d the mowm___?oc. n_B M”Mm_
turns to justifying “evolution” as a general explanation for the origin of complex biolog

structures like wings and eyes.
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tions. Instead of explaining how the peppered moth variations bear
on the kind of evolution that really matters, however, he changes the
subject and takes a swipe at creationists.2

Other Darwinists who do not simply ignore the problem resort to
bad philosophy to evade it. For example, Mark Ridley asserts that
“All that is needed to prove evolution is observed microevolution
added to the philosophical doctrine of uniformitarianism which (in
the form that is needed here) underlies all science.”

But what sort of proof is this? If our philosophy demands that
small changes add up to big ones, then the scientific evidence is
irrelevant. Scientists like to assume that the laws of nature were
always and everywhere uniform, because otherwise they could not
make inferences about what happened in the distant past or at the
opposite end of the universe. They do not assume that the rules
which govern activity at one level of magnitude necessarily apply at
all other levels. The differences between Newtonian physics, rela-
tivity, and quantum mechanics show how unjustified such an as-
sumption would be. What the Darwinists need to supply is not an
arbitrary philosophical principle, but a scientific theory of how
macroevolution can occur.

Much confusion results from the fact that a single term—
“evolution”—is used to designate processes that may have little or
nothing in common. A shift in the relative numbers of dark and
light moths in a population is called evolution, and so is the creative
process that produced the cell, the multicellular organism, the eye,
and the human mind. The semantic implication is that evolution is
fundamentally a single process, and Darwinists enthusiastically ex-
ploit that implication as a substitute for scientific evidence. Even the
separation of evolution into its “micro” and “macro” varieties—
which Darwinists generally resist—implies that all the creative pro-
cesses involved in life comprise a single, two-part phenomenon that
will be adequately understood when we discover a process that
makes new species from existing ones. Possibly this is the case, but
more probably it is not. The vocabulary of Darwinism inherently

2 Creationist-bashing as a substitute for evidence is common in Darwinist polemics. For
example, Isaac Asimov’s 884-page New Guide to Science has a half-page section on the evidence
for Darwinism, which cites the peppered moth example as sufficient to prove the whole
theory. This is preceded by almost three pages abusing creationists. The lapse from profes-
sionalism s striking, because on other topics the book is admirably scientific.
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what you will against every detail,” they respond, “still, nothing in
biology makes sense except in the light of evolution.”

Darwin’s theory unquestionably has impressive explanatory
power, but how are we to tell if it is frue? If we define “evolution”
simply as “whatever produces classification,” then evolution is a fact
in the same sense that classification is a fact. This is another tautol-
ogy, however, and as such it has no genuine explanatory value. In
this form the theory is supported mainly by the semantic implica-
tions of the word “relationship.” Darwinists assume that the rela-
tionship between, say, bats and whales is similar to that between
siblings and cousins in human families. Possibly it is, but the propo-
sition is not self-evident.

Descent with modification could be something much more sub-
stantial than a tautology or a semantic trick. It could be a testable
scientific hypothesis. If common ancestors and chains of linking
intermediates once existed, fossil studies should be able, at least in
some cases, to identify them. If it is possible for a single ancestral
species to change by natural processes into such different forms asa
shark, a frog, a snake, a penguin, and a monkey, then laboratory
science should be able to discover the mechanism of change.

If laboratory science cannot establish a mechanism, and if fossil
studies cannot find the common ancestors and transitional links,
then Darwinism fails as an empirical theory. But Darwinists sup-
press consideration of that possibility by invoking a distinction be-
tween the “fact” of evolution and Darwin’s particular theory.
Objections based upon the fossil record and the inadequacy of the
Darwinist mechanism go only to the theory, they argue. Evolution
itself (the logical explanation for relationships) remains a fact, by
which they seem to mean it is an inescapable deduction from the
fact of relationship. Stephen Jay Gould’s influential article, “Evolu-
tion as Fact and Theory” explains the distinction by citing the fact
and theory of gravity:

Facts are the world’s data. Theories are structures of ideas that ex-
plain and interpret facts. Facts do not go away while scientists debate
rival theories for explaining them. Einstein’s theory of gravitation
replaced Newton’s, but apples did not suspend themselves in mid-air
pending the outcome. And human beings evolved from ape-like
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whale should be grouped with the horse and the monkey as mam-
mals, despite the enormous differences in behavior and adaptive
mechanisms. Bees are built on a fundamentally different body plan
from vertebrates of any kind, and go into a different series of
groupings altogether.

Biologists before and after Darwin have generally sensed that in
classifying they were not merely forcing creatures into arbitrary
categories, but discovering relationships that are in some sense real.
Some pre-Darwinian taxonomists expressed this sense by saying
that whales and bats are superficially like fish and birds but they are
essentially mammals—that is, they conform in their “essence” to the
mammalian “type.” Similarly, all birds are essentially birds, whether
they fly, swim, or run. The principle can be extended up or down
the scale of classification: St. Bernards and dachshunds are essen-
tially dogs, despite the visible dissimilarity, and sparrows and ele-
phants are essentially vertebrates.

Essentialism did not attempt to explain the cause of natural
relationships, but merely described the pattern in the language of
Platonic philosophy. The essentialists knew about fossils and hence
were aware that different kinds of creatures had lived at different
times. The concept of evolution did not make sense to them, how-
ever, because it required the existence of numerous intermediates—
impossible creatures that were somewhere in transition from one
essential state to another. Essentialists therefore attributed the com-
mon features linking each class not to inheritance from common
ancestors, but to a sort of blueprint called the “Archetype,” which
existed only in some metaphysical realm such as the mind of God.

Darwin proposed a naturalistic explanation for the essentialist
features of the living world that was so stunning in its logical appeal
that it conquered the scientific world even while doubts remained
about some important parts of his theory. He theorized that the
discontinuous groups of the living world were the descendants of
long-extinct common ancestors. Relatively closely related groups
(like reptiles, birds, and mammals) shared a relatively recent com-
mon ancestor; all vertebrates shared a more ancient common ances-
tor; and all animals shared a still more ancient comumon ancestor. He
then proposed that the ancestors must have been linked to their
descendants by long chains of transitional intermediates, also ex-
tinct. According to Darwin:
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We may thus [by extinction] account even for the distinctness of whole
classes from each other—for instance, of birds from all other verte-
brate animals—by the belief that many ancient forms of life have
been utterly lost, through which the early progenitors of birds were

formerly connected with the early progenitors of the other vertebrate
classes.

This theory of descent with modification made sense out of the
pattern of natural relationships in a way that was acceptable to
philosophical materialists. It explained why the groups seemed to
be part of the natural framework rather than a mere human
invention—to the Darwinist imagination, they are literally families.
When combined with the theory of natural selection, it explained
the difference between the common features that are relevant to
classification (homologies) and those that are not (analogies). The
former were relics of the common ancestor; the latter evolved inde-
pendently by natural selection to provide very different creatures
with superficially similar body parts that were useful to such adap-
tive strategies as flight and swimming. In Darwin’s historic words:

All the ... difficulties in classification are explained . .. on the view
that the natural system is founded on descent with modification: that
the characters which naturalists consider as showing true affinity
between any two or more species, are those which have been inherited
from a common parent, and in so far, all true classification is ge-
nealogical; that community of descent is the hidden bond which
naturalists have been unconsciously seeking, and not some unknown
plan of creation, or the enunciation of general propositions, and the
mere putting together and separating objects more or less alike.

Darwin ended his chapter by saying that the argument from
classification was so decisive that on that basis alone he would adopt
his theory even if it were unsupported by other arguments. That
confidence explains why Darwin was undiscouraged by the mani-
fold difficulties of the fossil record: his logic told him that descent
with modification had to be the explanation for the “difficulties in
classification,” regardless of any gaps in the evidence. The same
logic inspires today’s Darwinists, when they shrug off critics who
claim that one element or another in the theory is doubtful. “Say
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ticularly by Gould) they have always kept open their lines of retreat
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makes our scientists so absolutely certain that everything really did

evolve from simple beginnings?

Chapter Five

The Fact of
Evolution

DARWINISTS CONSIDER EVOLUTION to be a fact, not Jjust a theory,
because it provides a satisfying explanation for the pattern of rela-
tionship linking all living creatures—a pattern so identified in their
minds with what they consider to be the necessary cause of the
pattern—descent with modification—that, to them, biological rela-
tionship means evolutionary relationship.

Biological classification is about as controversial a subject as reli-
gion or politics, but some basic principles are generally accepted.
Biologists classify animals (and other organisms) by taxonomic cate-
gories such as families, orders, classes, and phyla. A superficial
classification might group the whale, the penguin, and the shark
together as aquatic creatures, and birds, bats, and bees together as
flying creatures. But the basic body design of birds, bats, and bees is
fundamentally different, their reproductive systems are different,
and even their wings are similar only in the sense that they are all fit
for flying. Accordingly, all taxonomists agree that the bat and the
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change we call stasis. . . . But insofar as evolution itself is concerned,
paleontologists usually saw stasis as “no results” rather than as a
contradiction of the prediction of gradual, progressive evolutionary
change. Gaps in the record continue (to this day) to be invoked as the
prime reason why so few cases of gradual change are found. .

Gould wrote in the same vein that “When Niles Eldredge and I
proposed the theory of punctuated equilibrium in evolution, we did
so to grant stasis in phylogenetic lineages the status of ‘worth
reporting’—for stasis had previously been ignored as nonevidence
of evolution, though all paleontologists knew its high relative fre-
quency.” What Gould and Eldredge had to avoid, however, was what
Eldredge described as “the not-unreasonable relegation to the luna-
tic fringe that some paleontologists in the past had suffered when
they too saw something out of kilter between contemporary evolu-
tionary theory, on the one hand, and patterns of change in the fossil

record on the other.” In short, they had to avoid seeming to embrace

saltationism.

In the preceding chapter I mentioned the paleontologist Otto
Schindewolf, whose saltationism extended to the extreme of pro-
posing that the first bird must have hatched from a reptile’s egg.
George Gaylord Simpson reviewed Schindewolf’s book disapprov-
ingly, but he conceded that its author’s bizarre conclusions were
based upon a thorough knowledge of the fossil evidence. The trou-
ble with Schindewolf was that he made no attempt to impose an
interpretation upon the fossil evidence which could be accepted by
the geneticists, or perhaps he relied too much upon the approval of
the geneticist Richard Goldschmidt. He just went ahead and pub-
lished what the fossils told him, and the fossils said “saltation.”

Paleontologists who have to work under the influence of neo-
Darwinism do not have the same freedom to draw whatever conclu-
sions their evidence leads them to. Eldredge has described the
paleontologist’s dilemma frankly: “either you stick to conventional
theory despite the rather poor fit of the fossils, or you focus on the
empirics and say that saltation looks like a reasonable model of the
evolutionary process—in which case you must embrace a set of
rather dubious biological propositions.” Paleontology, it seems, is a
discipline in which it is sometimes unseemly to “focus on the em-
pirics.” On the other hand, one can’t just go out and manufacture
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evidence of Darwinist evolution, and Eldredge wrote movingly
about how this combination of restrictions makes it difficult to
pursue a successful career:

Complicating the normal routine is the hassle of obtaining a Ph.D. A
piece of doctoral research is really an apprenticeship, and the disser-
tation a comprehensive report that shows the candidate’s ability to
frame, and successfully pursue, an original piece of scientific re-
search. Sounds reasonable, but the pressure for results, positive re-
sults, is enormous.

In these frustrating circumstances, paleontologists clearly
zmm.mma to find a theory that would allow them to report their
projects as successful, but they felt constrained to operate within the
boundaries of the neo-Darwinian synthesis. What was required was
a theory that was saltationist enough to allow the paleontologists to
publish, but gradualistic enough to appease the Darwinists. Punctu-
ated equilibrium accomplishes this feat of statesmanship by making
the process of change inherently invisible. You can imagine those
peripheral isolates changing as much and as fast as you like, because
no one will ever see them. :

Gould and Eldredge have consistently described punctuated
3&:.@1:5 as 2 Darwinist theory, not a saltationist repudiation of
Darwinism. On the other hand, it is easy to see how some people got
the impression that saltationism was at least being hinted, if not
explicitly advocated. Gould and Eldredge put two quotes by T. H.
Huxley on the front of their 1977 paper, both complaints about
Darwin’s refusal to allow a little “saltus” in his theory. At about the
same time, Gould independently endorsed a qualified saltationism
and predicted Goldschmidt’s vindication.

. Hrw trouble with saltationism, however, is that when closely exam-
ined it turns out to be only a meaningless middle ground some-
srmwm between evolution and special creation. As Richard Dawkins
put1t, you can call the Biblical creation of man from the dust of the
earth a saltation. In terms of fossil evidence, saltation Jjust means
that a new form appeared out of nowhere and we haven’t the
faintest idea how. As a scientific theory, “saltationist evolution” is Jjust
what Darwin called it in the first place: rubbish. Gould and El-
dredge understand that, and so despite hints of saltationism (par-
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can tell tales of improvement for some groups, but in honest mo-
ments we must admit that the history of complex life is more a story
of multifarious variation about a set of basic designs than a saga of
accumulating excellence.” But Darwinist evolution should be a story
of improvement in fitness,* and so Gould regarded “the failure to
find a clear ‘vector of progress’ in life’s history as the most puzzling
fact of the fossil record.”

He thought the solution to the puzzle might lie in alternating
periods of evolution by punctuated equilibrium on the one hand,
and arbitrary extinction during catastrophes on the other. Under
these circumstances evolution would not be a story of gradual adap-
tive improvement, but rather “Evolutionary success must be as-
sessed among species themselves, not at the traditional Darwinian
level of struggling organisms within populations.” Adopting with-
out hesitation the “tautology” formulation of natural selection at the
species level, Gould proposed that “The reasons that species suc-
ceed are many and varied—high rates of speciation and strong
resistance to extinction, for example—and often involve no refer-
ence to traditional expectations for improvement in morphological
design.”

Just about everyone who took a college biology course during the
last sixty years or so has been led to believe that the fossil record was
a bulwark of support for the classic Darwinian thesis, not a liability
that had to be explained away. And if we didn’t take a biology class
we saw Inherit the Wind and laughed along with everybody else when
Clarence Darrow made a monkey out of William Jennings Bryan.
But I wonder if Bryan would have looked like such a fool if he could
have found a distinguished paleontologist having one of those “hon-
est moments,” and produced him as a surprise witness to tell the
jury and the theater audience that the fossil record shows a consis-
tent pattern of sudden appearance followed by stasis, that life’s

history is more a story of variation around a set of basic designs than

4 Gould supported that point with a Darwin quote, but I will substitute a better one: “It may
be said that natural selection is daily and hourly scrutinising, throughout the world, every

variation, even the slightest; rejecting that which is bad, preserving and adding up all thatis

good: silently and insensibly working, whenever and wherever opportunity offers, at the
improvement of each organic being in relation to its organic and inorganic condition of life.”
In later editions, Darwin added the word “metaphorically” to the sentence, apparently
realizing that he had written of natural selection as if it were an intelligent, creative being.
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Paleontologists seem to have thought it their duty to protect th
rest of us from the erroneous conclusions we might have drawn .M.
we had known the actual state of the evidence. Gould Q%Q,Emw
the extreme rarity of transitional forms in the fossil record” as “the
trade secret of paleontology.” Steven Stanley explained that the
ao:vnm of paleontologists about gradualistic evolution were for lon
years “suppressed.” He wrote that the process began with T; Em
Huxley himself, who muted “his negative attitudes toward Em:&.
change and natural selection,” presumably because “as a %m:mﬁw
Huxley was not inclined to aid those who were disposed to throw Em
baby of m<o_::o: out with the bathwater of gradualistic natural
selection.” But why would Huxley fear that, unless the bab and th
g&sﬁﬁmw were impossible to separate? ’ )
Niles m_awmmmm has been even more revealing: “We paleontolo
gists EZ@ said that the history of life supports [the story of wmm:mm
adaptive change], all the while really knowing that it does :mm ” But
how could a deception of this magnitude possibly have been .mw e-
HES@ E\ the whole body of a respected science, dedicated m:%om% b
definition to the pursuit of truth? Eldredge’s explanation is all How

believable t. i iliar wi
el Mm € to anyone who is familiar with the ways of the academic

Each new generation, it seems, produces a few young paleontologists
eager to document examples of evolutionary change in their mommm:m
The changes they have always looked for have, of course been of th, .
gradual, progressive sort. More often than not their mmmoma have go o
unrewarded—their fossils, rather than exhibiting the ex mnamm J”m
tern, just $eem to persist virtually unchanged. . ., This mx%wow&smw ,
conservatism _oow&. to the paleontologist keen on findin evoluti o
ary change, as if no evolution had occurred., Thus mﬁc%mmmmoﬁ:SMow-
Ing conservative persistence rather than gradual evolutionar n:msd .
smwm. considered failures, and, more often than not, were won € o
published. Most paleontologists were aware of the mSmEQ the anwm
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ion could produce ten new Cambrian wwﬁm N.SQ then wipe
%MM&%&M&& as @WWE& then what about the surviving Cambrian
groups? Why should they have had a long m.E.m :o:o._,m,c_m MRBMT
brian pedigree? Why should they not have oﬁm_bmn&. Just before M e
Cambrian, as the fossil record, read literally, seems to indicate, and as
the fast-transition theory proposes?

orthodox Darwinist would answer Emm a direct _mm.v from
E%nm::_mw organisms to 25 to 50 ooB@._mx w.EBm_ phyla S:%ﬂ% a
long succession of transitional 5855@5”8 is not the sort o H._M_Hm
for which a plausible genetic mechanism exists, to put it mildly.
Gould is describing something he calls “evolution,” but the ?nswam
is so different from what Darwin and his successors had in min
that perhaps a different term ought to be mo:..:@. The Darwinian
model of evolution is what Gould calls the “cone of S.Qmmmﬁ,m
diversity.” This means that the story of multicellular mEE& _H e
should begin with a small number of species evolving .w,oa simp MH
forms. The dozens of different basic body plans manifested in t m_
Cambrian fossils would then be the product of a long and gradua
process of evolution from less differentiated beginnings. Nor should
the cone have stopped expanding abruptly after the Cambrian
explosion. If the disconfirming facts were not m_aomm.w .wsos:r any
Darwinist would be confident that the hundreds of millions of %mmwam
of post-Cambrian evolution would have produced many new phy mm..
Instead we see the basic body plans w:.mvvwmzs.m first, many o
these becoming extinct, and further Q.Zmum_mnmsos @wonmwm._sm_
strictly within the boundaries of the oﬁm_sm_ phyla. These origina
Cambrian groups have no visible m<o_cﬁo.=mQ history, and .Hrm M:.M.
fact theory” which would supply m:nr.m Ew_bn.w has to be discar mw .
Maybe a few evolutionary intermediates existed mmu, some of the
groups, although none have been conclusively Em:.cmnm, but omrmw..
wise just about all we have between noBv_mx. Ec_mnm::_mw mEBM.m
and single cells is some words like .,mmmﬁ.ﬁmmm_cwz. We can n.m: this
thoroughly un-Darwinian scenario “evolution,” but we are just at-
i bel to a mystery. . .
emnwwﬂWMthvmmwm:nw m:@wmmwmmm of species in the fossil record is the
opposite of what Darwinian theory would predict, and the pattern
of extinctions is equally disappointing. There appear to have been a
number of mass extinctions in the history of the earth, and debate

The Fossil Problem 57

still continues about what caused them. Two catastrophes in particu-
lar stand out: the Permian extinction of about 245 million years ago,
which exterminated half the families of marine invertebrates and
probably more than 90 per cent of all species; and the famous “K-T”
extinction at the end of the Cretaceous era, about 65 million years
ago, which exterminated the dinosaurs and a great deal else be-
sides, including those ammonites whose disappearance Darwin
conceded to have been wonderfully sudden.

According to Gould, paleontologists have known about these
“great dyings” all along, but they have tried to minimize their
importance because “our strong biases for gradual and continuous
change force us to view mass extinctions as anomalous and threat-
ening.” Catastrophic explanations of extinction are making a strong
comeback, however, and many researchers now report that the mass
extinctions were more frequent, more rapid, and more profound in
their effects than had previously been acknowledged.

Catastrophism is a controversial subject among geologists and
paleontologists. Many scientific papers have argued that dinosaurs
and ammonites were disappearing from the earth for millions of
years before the meteorite impact which may have set off the K-T
catastrophe. The stakes in this esoteric controversy are high, be-
cause Darwinism requires that old forms (the missing ancestors and
intermediates) die out gradually as they are replaced by better
adapted new forms. A record of extinction dominated by global
Catastrophes, in which the difference between survival and extinc-
tion may have been arbitrary, is as disappointing to Darwinist ex-
pectations as a record of sudden appearance followed by stasis.

There will be new controversies about the fossils before long, and
probably anything written today will be outdated within a few years.
The point to remember, however, is that the fossil problem for

Darwinism is getting worse all the time. Darwinist paleontologists
are indignant when creationists point this out, but what they write
themselves is extraordinarily revealing. As usual, Gould is the most
interesting commentator.

After attending a geological conference on mass extinctions,
Gould wrote a remarkable essay reflecting on how the evidence was
turning against Darwinism. He told his readers that he had long
been puzzled by the lack of evidence of progressive development
over time in the invertebrates with which he was most familiar “We
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merous and long-lived. None of these appear in the fossil record. Of
course the intermediates could have been very shortlived if they
were not well fitted for survival, as would probably be the case with a
creature midway in the process of changing legs to fins or wings.
Raising this issue, however, adds nothing to the plausibility of the
Darwinist scenario.

No doubt a certain amount of evolution could have occurred in
such a way that it left no trace in the fossil record, but at some point
we need more than ingenious excuses to fill the gaps. The discon-
tinuities between the major groups—phyla, classes, orders—are
not only pervasive, but in many cases immense. Was there never
anything but invisible peripheral isolates in between?

The single greatest problem which the fossil record poses for
Darwinism is the “Cambrian explosion” of around 600 million years
ago. Nearly all the animal phyla appear in the rocks of this period,
without a trace of the evolutionary ancestors that Darwinists re-
quire. As Richard Dawkins puts it, “It is as though they were just
planted there, without any evolutionary history.” In Darwin’s time
there was no evidence for the existence of pre-Cambrian life, and he
conceded in The Origin of Species that “The case at present must
remain inexplicable, and may be truly urged as a valid argument
against the views here entertained.” If his theory was true, Darwin
wrote, the pre-Cambrian world must have “swarmed with living
creatures.”

In recent years evidence of bacteria and algae has been found in
some of the earth’s oldest rocks, and it is generally accepted today
that these single-celled forms of life may have first appeared as long
ago as four billion years. Bacteria and algae are “prokaryotes,”
which means each creature consists of a single cell without a nucleus
and related organelles. More complex “eukaryote” cells (with a
nucleus) appeared later, and then dozens of independent groups of
multicellular animals appeared without any visible process of evolu-
tionary development. Darwinist theory requires that there have
been very lengthy sets of intermediate forms between unicellular
organisms and animals like insects, worms, and clams. The evidence
that these existed is missing, however, and with no good excuse.3

3 The picture is clouded slightly by uncertainty over the status of the Edjacarans, a group of
soft-bodied, shallow-water marine invertebrates found in rocks dating from shortly before the
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The problem posed by the Cambrian explosion has become
known to many contemporary readers due to the success of Gould’s
book Wonderful Life, describing the reclassification of the Cambrian
fossils known as the Burgess Shale. According to Gould, the discov-
erer of the Burgess Shale fossils, Charles Walcott, was motivated to
“shoehorn” them into previously known taxonomic categories be-
cause of his predisposition to support what is called the “artifact
theory” of the pre-Cambrian fossil record. In Gould’s words:

Two different kinds of explanations for the absence of Precambrian
ancestors have been debated for more than a century: the artifact
theory (they did exist, but the fossil record hasn’t preserved them),
and the fast-transition theory (they really didn't exist, at least as
complex invertebrates easily linked to their descendants, and the
evolution of modern anatomical plans occurred with a rapidity that
threatens our usual ideas about the stately pace of evolutionary
change).

More recent investigation has shown that the Burgess Shale fossils
include some 15 or 20 species that cannot be related to any known
group and should probably be classified as separate phyla, as well as
many other species that fit within an existing phylum but still
manifest quite different body plans from anything known to exist
later. The general picture of animal history is thus a burst of general
body plans followed by extinction. No new phyla evolved thereafter.
Many species exist today which are absent from the rocks of the
remote past, but these all fit within general taxonomic categories
present at the outset. The picture is one of evolution of a sort, but
only within the confines of basic categories which themselves show
no previous evolutionary history. Gould described the reclassifica-
tion of the Burgess fossils as the “death knell of the artifact theory,”
because

Cambrian explosion. Some paleontologists have interpreted these as precursors to a few of
the Cambrian groups. More recent studies by a paleontologist named Seilacher support the
view, accepted by Gould, “that the Ediacaran fauna contains no ancestors for modern
organisms, and that every Ediacaran animal shares a basic mode of organization quite
distinct from the architecture of living groups.” So interpreted, the Ediacarans actually
demolish a standard Darwinist explanation for the absence of pre-Cambrian ancestors: that
soft-bodied creatures would not fossilize. In fact many ancient soft-bodied fossils exist, in the
Burgess Shale and elsewhere.
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ciently to produce a new form in a single generation. Whether or
not macromutations are involved, the most important concept of
evolution by punctuated equilibrium, as developed by Gould and
Eldredge, is that speciation (the formation of new species) occurs
rapidly,2 and in small groups which are isolated on the periphery of
the geographical area occupied by the ancestral species. Selective
pressures might be particularly intense in an area where members
of the species are just barely able to survive, and favorable variations
could spread relatively quickly through a small, isolated population.
By this means a new species might arise in the peripheral area
without leaving fossil evidence. Because fossils are mostly derived
from large, central populations, a new species would appear sud-
denly in the fossil record following its migration into the central
area of the ancestral range.

Punctuated equilibrium explains the prevalence of stasis in the
fossil record by linking macroevolution with speciation. This identi-
fication is necessary, according to Eldredge and Gould, because in a
large interbreeding population something called “gene flow” hin-
ders evolution. What this means is simply that the effect of favorable
mutations is diluted by the sheer bulk of the population through
which they must spread. This factor explains why species seem so
unchanging in the fossil record: the population as a whole is not
changing. The important evolutionary change occurs only among
the peripheral isolates, who rejoin the stable ancestral population
“suddenly” after forming a new species.

Most evolutionary biologists do not accept Eldredge and Gould’s
hypothesis that evolutionary change is closely associated with spe-
ciation. A great deal of variation can be obtained within a biological
species (remember those dogs), whereas separate species are often
very similar in visible characteristics. Speciation and change in form
therefore seem to be different phenomena. Whether dilution or
“gene flow” actually impedes change in large populations is the

2 Terms like “rapidly” in this connection refer to geological time, and readers should bear in
mind that 100,000 years is a brief period to a geologist. The punctuationalists’ emphatic
repudiation of “gradualism” is confusing, and tends to give the impression they are advocat-
ing saltationism. What they seem to mean is that the evolutionary change occurs over many
generations by Darwin’s step-by-step method, but in a relatively brief period of geological
time. The ambiguity may be deliberate, however, for reasons that will be explained in this

chapter.
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subject of an apparently unresolvable theoretical dispute. Evidence
that daughter populations form and then rejoin the vmam.aa specie
is lacking. According to Douglas Futuyma, “few if any” mxmwz _nm
wm<.m vmmw documented of an ancestral form persisting in th, .
region with a modified descendant. s cme
m.dw. these and other reasons, orthodox neo-Darwinists prefer to
memS sudden appearance on the traditional basis of gaps in the
M.Omm__. wo.noa, and stasis as a reflection of “mosaic o<o~§mu:= and
stabilizing selection.” The former means that the soft bod mwﬁm
might have been evolving invisibly while the parts which mowmmﬂumm
stayed the same. The latter means that natural selection prevented
nr.mﬁmm by eliminating all the innovations, sometimes for periods of
millions of years and despite changing environmental conditions
_&mﬁ ought to have encouraged adaptive innovation. Natural selec-
tion appears here in its formulation as a tautology with rather too
much explanatory power, an invisible all-purpose explanation fo
whatever mrmzmo or lack of change happened to occur. '
If Darwinism enjoys the status of an ¢ priori truth, then the prob-
lem presented by the fossil record is how Darwinist m<o_=mo= mm_uSm s
happened in such a manner as to escape detection. If, on the o_&w
hand, Darwinism is a scientific hypothesis which can wa nosmwgmm
or falsified by fossil evidence, then the really important thin
about the punctuationalism controversy is not the solution Oo:Em
m_&mmm@ and Stanley proposed but the problem to which the mes“
attention. I see no reason to doubt that punctuationalism is M valid
Eo&m_ mo~” evolution in some cases. There are instances, such as the
vwormwwm:ﬁs of fruitfly species in Hawaii, where it m@wom,ﬂm thatrapid
QEQ.m_m.nmﬁob has occurred following an initial migration of a mz,.
ent species into a new region. The important question is not s&mm_@
rapid speciation in peripheral isolates has occurred however, but
whether this mechanism can explain more than a R_wmﬁ; :mwno
range of modifications which cross the species boundar ?.MH d S
mvolve major changes in bodily characteristics. ’ oot
Oo:mﬁ.ow the problem posed by Stanley’s example of whales and
bats, a Bﬁ-wmmmn case involving change within a single class. No-
body is Pproposing that an ancestral rodent (or whatever) vmnm.Eo a
swwm_m ora vmn. In a single episode of speciation, with or without the
aid of a mutation in its regulatory genes. Many intermediate species
would have had to exist, some of which ought to have vomw nu-
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d by the fossils (a declaration that was communicated to
MMWMMMME Mm biology students as m”%c. What Stephen Jay Gould
described in 1980 as “the most sophisticated of modern ?Emm_oms
textbooks for introductory biology” endorsed the synthetic theory
on the basis of fossil evidence:

[Can] more extensive m<o~:no=m3.~ change, .Emnwomé_:womﬂ%mmwww
plained as an outcome of these E_Qom,\o.E:ost shifts: Did o
really arise from reptiles by an accumulation of mmzm substitutions
the kind illustrated by the raspberry mww-noﬂoa gener

The answer is that it is entirely v_m:.m_zﬁ and no one has come up
with a better explanation. . . . The fossil record suggests QM; anﬂo”
evolution is indeed gradual, paced at a rate that leads to the conclu
sion that it is based on hundreds or nro:m.mb% .Om gene mzvmaﬁc:n.im
no different in kind from the ones examined in our case histories.

But that last sentence is false, and has long been known to paleon-
i e false. .

Ho_.%mwawoww%ﬁnoa was revisited in the 1970s in works by mﬁmvwms
Jay Gould, Niles Eldredge, and Steven Stanley. Gould and m__nu:d ge
proposed a new theory they called :mcbnnzwﬁm& m@ET EMB.
(“punk eek” to the irreverent), to deal with an macmﬁwmmwsw . %n.n.
the fossil record today on the whole looks very much as _w id in
1859, despite the fact that an enormous amount of fossil Eﬂ.EHEm
has gone on in the intervening years. In the words of Gould:

The history of most fossil species includes two features particularly
inconsistent with gradualism:

i i ibi irecti during their
. Stasis. Most species exhibit no directional orwsmm .
: SMMB on 0%9. They appear in the fossil record ~oow.5m
pretty much the same as when they &mmvvomﬁ morphological
hange is usually limited and directionless. ) .

2. m:mMMs appearance. In any local area, a species does not arise

gradually by the steady transformation of its ancestors; it
appears all at once and “fully formed.”

In short, if evolution means the gradual change of one WE% Mm
organism into another kind, the outstanding nvmﬂmnnozmm_n. of the
fossil record is the absence of evidence for evolution. Um;.:Ewa nwmw
always explain away the sudden appearance of new species by say:
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ing that the transitional intermediates were for some reason not
fossilized. But stasis—the consistent absence of fundamental direc-
tional change—is positively documented. It is also the norm and
not the exception.

According to Steven Stanley, the Bighorn Basin in Wyoming
contains a continuous local record of fossil deposits for about five
million years, during an early period in the age of mammals. Be-
cause this record is so complete, paleontologists assumed that cer-
tain populations of the basin could be linked together to illustrate
continuous evolution. On the contrary, species that were once
thought to have turned into others turn out to overlap in time with
their alleged descendants, and “the fossil record does not convine-
ingly document a single transition from one species to another.” In
addition, species remain fundamentally unchanged for an average
of more than one million years before disappearing from the rec-
ord. Stanley uses the example of the bat and the whale, which are
supposed to have evolved from a common mammalian ancestor in
little more than ten million years, to illustrate the insuperable prob-
lem that fossil stasis poses for Darwinian gradualism:

Let us suppose that we wish, hypothetically, to form a bat or a whale
- - [by a] process of gradual transformation of established species. If
an average chronospecies lasts nearly a million years, or even longer,
and we have at our disposal only ten million years, then we have only
ten or fifteen chronospecies! to align, end-to-end, to form a contin-
uous lineage connecting our primitive little mammal with a bat or a
whale. This is clearly preposterous. Chronospecies, by definition,
grade into each other, and each one encompasses very little change. A
chain of ten or fifteen of these might move us from one small ro-
dentlike form to a slightly different one, perhaps representing a new
genus, but not to a bat or a whale!

To provide more rapid change Stanley relies partly upon the so
far untestable theory that random mutations in the “regulatory
genes” might alter the program for embryonic development suffi-

!In the living world, species are Separate reproductive communities, which do not inter-
breed. Because we cannot determine the breeding capabilities of creatures known only by
fossils, these have to be assigned to species by their visible characteristics. A “chronospecies” is

asegment of a fossil lineage judged to have evolved so little in observable characteristics that it
remained a single species.




48 DARWIN ON TRIAL

included the leading paleontologists and geologists of the day. Dar-
win’s defense of the theory against the fossil evidence was not
unreasonable, but the point is, it was a defense. Very possibly the
fossil beds are mere snapshots of moments in geological time, with
sufficient time and space between them for a lot of evolution to be
going on in the gaps. Still, it is one thing to say that there are gaps,
and quite another thing to claim the right to fill the gaps with the
evidence required to support one’s theory. Darwin’s arguments
could establish at most that the fossil problem was not fatal; they
could not turn the absence of confirming evidence into an asset.

There was a way to test the theory by fossil evidence, however, if
Darwin and his followers had wanted a test. Darwin was emphatic
that the number of transitional intermediates must have been im-
mense, even “inconceivable.” Perhaps evidence of their existence
was missing because in 1859 only a small part of the world’s fossil
beds had been searched, and because the explorers had not known
what to look for. Once paleontologists accepted Darwinism as a
working hypothesis, however, and explored many new fossil beds in
an effort to confirm the theory, this situation ought to change. In
time the fossil record could be expected to look very different, and
very much more Darwinian.

The test would not be fair to the skeptics, however, unless it was
also possible for the theory to fail. Imagine, for example, that belief
in Darwin’s theory were to sweep through the scientific world with
such irresistible power that it very quickly became an orthodoxy.
Suppose that the tide was so irresistible that even the most pres-
tigious of scientists—Harvards Louis Agassiz, for example—
became an instant has-been for failing to join the movement. Sup-
pose that paleontologists became so committed to the new way of
thinking that fossil studies were published only if they supported
the theory, and were discarded as failures if they showed an absence
of evolutionary change. As we shall see, that is what happened.
Darwinism apparently passed the fossil test, but only because it was
not allowed to fail.

Darwin’s theory predicted not merely that fossil transitionals
would be found; it implied that a truly complete fossil record would
be mostly transitionals, and that what we think of as fixed species
would be revealed as mere arbitrary viewpoints in a process of
continual change. Darwinism also implied an important prediction
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about mxm:o.moz, that necessary corollary of the struggle for exis-
tence. Darwin recognized that his theory required a pattern of

extinction even more gradual than the pattern of evolutionary
emergence:

The old :omo:. of all the inhabitants of the earth having been swept
away at successive periods by catastrophes, is very generally given up
even by those geologists . . . whose general views would naturally _mmm
them to .HEm conclusion. . . . There is reason to believe that the com-
plete mx:.:nnos of the species of a group s generally a slower process
than their production: if the appearance and disappearance of a
group of species be represented, as before, by a vertical line of varyin

Q:mw:mmmv the line is found to taper more gradually at its upper Q&m
Srwnw marks the progress of extermination, than in its lower gm,
i:o.: marks the first appearance and increase in numbers of Hrm,
species. In some cases, however, the extermination of whole groups of
beings, as of ammonites towards the close of the secondary period

has been wonderfully sudden. v

Oo:m::m_.. gradual extinctions are a necessary consequence of
the assumption that ancestor species are constantly being sup-
planted by better adapted descendants. Suppose, however, that it
were mr.oin that a substantial proportion of extinctions w,m<o oc-
curred in the course of a few global catastrophes, such as might be
caused by a comet hitting the earth or some sudden change in
temperature. In such catastrophes survival would not necessarily
rwé been related to fitness in more normal circumstances, and
might have been entirely at random. Darwinism could Emnmmowm be
tested not only by searching for transitional species in newly discov-
ered fossil beds, but also by studying the pattern of extinctions to
measure the importance of catastrophes.

m.ﬁ_:zos triumphed during Darwin’s lifetime, although his op-
position to saltations remained controversial in scientific circles for a
_o.:m time to come. ‘The discovery of Archaeopteryx—an ancient bird
s&r. some strikingly reptilian features—was enough fossil confir-
mation in itself to satisfy many. Thereafter it was one apparent fossil
success m@ﬁ. another, with reports of human ancestors, ancient
mammal-like reptiles, a good sequence in the horse line, mmm soon
Paleontology joined the neo-Darwinian synthesis in the work om..
George Gaylord Simpson, who declared that Darwin had been
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’ ic, but Lyell himself had great difficulty accepting

Nw.o_u%%_nw Mwm_:ao? mww&a many other persons who were familiar
i idence.
S_MWMWmoMAMM divisions of the biological world A.E:mmoam, phyla,
classes, orders), it was noted, conformed to a basic ms,.con:wm_ plan,
with very few intermediate types. Where were n.r.m __sw.m _umgom.:
these discontinuous groups? The absence of transitional Enmﬁbm_ i-
ates was troubling even to Darwin’s _@vﬁ_ supporter T. H. Huxley,
who warned Darwin repeatedly in private that m.&.mo% consistent
with the evidence would have to allow for some big jumps.
Darwin posed the question himself, asking

why, if species have descended from other species by insensibly m:n_
gradations, do we not everywhere see innumerable transitiona
forms? Why is not all nature in confusion instead of the species being,
as we see them, well defined?

He answered with a theory of oxaznmow which was the _omm_nm_
counterpart of “the survival of the m:omr. The mvwmmgb%w o mm,
improved form implies a disadvantage for its parent form. wcm,
we look at each species as momnmsama. %35 some .omﬁ.w un :oﬂb
form, both the parent and all the transitional varieties s.:: mmnMwm y
have been exterminated by the very process of formation and per-
fection of the new form.” This @.QQEENQOS-_%.ovmo_mmnms.nm im-
plies that appearances will be against a theory of mwo_:ﬁow ~_= o:”
living world, because we see Q_wzsmr stable species Amsv arge
groupings), with only rare Eﬁowﬁnm_mﬁw forms. The r.: ma Mgmms
the discontinuous groups that once existed have vanished due to

tation.
Bmmwwwwrwn if the necessary links are missing not only from HWM
world of the present, but from the momm.__ _,mmoa of mWw past mmv we »,
Darwin acknowledged that his theory implied that “the number o
intermediate and transitional links, vmgnﬁw all _ZE.m mzar mxm_.znm
species, must have been inconceivably great. One n:.mrﬁ»m Q,.M A“Mo.
suppose that geologists would be continually uncovering om& €
dence of transitional forms. This, rosmwmh was clearly not the case.
What geologists did discover was species, and m_d:wm of wva~Wm
which appeared suddenly rather than at the end o M W m_mommz
evolutionary links. Darwin conceded that the state of the
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evidence was “the most obvious and gravest objection which can be
urged against my theory,” and that it accounted for the fact that “all
the most eminent paleontologists . . . and all our greatest geologists
.- . have unanimously, often vehemently, maintained the immu-
tability of species.”

Darwin argued eloquently that the fossil problem, although con-
cededly serious, was not fatal to his theory. His main point was that
the fossil record is extremely imperfect. Fossils are preserved only in
special circumstances, and thus the various fossi] beds of the world
probably reflect not a continuous record but rather pictures of
relatively brief periods separated from each other by wide intervals
of time. Additionally, we might fail to recognize ancestor-
descendant relationships in the fossils even if they were present.
Unless we had all the intervening links to show the connections
between them, the two forms might appear entirely distinct to our
eyes. At times Darwin even seemed to be implying that the absence
of transitionals was itself a proof of the inadequacy of the record, as
it would be if one had a prior; knowledge that his theory was true:

I do not pretend that I should ever have suspected how poor a record
of the mutations of life, the best preserved geological section pre-
sented, had not the difficulty of our not discovering innumerable
transitional links between the species which appeared at the com-

mencement and close of each formation, pressed so hardly on my
theory.

Darwin did as well with the fossil problem as the discouraging
facts allowed, but to some questions he had to respond frankly that
“ILcan give no satisfactory answer,” and there is a hint of desperation
in his writing at times, as in the following sentence: “Nature may
almost be said to have guarded against the frequent discovery of her
transitional or linking forms.” But Darwin never lost faith in his
theory; the only puzzle was how to account for the plainly mislead-
ing aspects of the fossil record.

At this point I ask the reader to stop with me for a moment and
consider what an unbiased person ought to have thought about the
controversy over evolution in the period immediately following the
publication of Tke Origin of Species. Opposition to Darwin’s theory
could hardly be attributed to religious prejudice when the skeptics
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rely upon mystical guiding forces or upon mo.ﬁoanm:% W:vo%&.ﬁ
transformations, a philosophical materialist like Charles Darwin
it rubbish. .
SOMMMWM% I have avoided discussing the fossil m&&mﬁnm in A.uaﬁ. to
concentrate on the theoretical and mxwmagwam_ Q_mmnc:._mm .mrmn
surround the reigning neo-Darwinist synthesis. But m<o.~:mos is at
bottom about history; it aims to tell us s&ma rmvwmb& in 9@ past.
On that subject the fossils are our most direct evidence, and it is to

them that we turn next.

Chapter Four

The Fossil
Problem

Topay 1T 15 widely assumed that the existence of fossil remains of
numerous extinct species necessarily implies evolution, and most
people are unaware that Darwin’s most formidable opponents were
not clergymen, but fossil experts. In the early nineteenth century
the prevailing geological theory was the “catastrophism” advocated
by the great French scientist Cuvier, the father of paleontology.
Cuvier believed that the geological record showed a pattern of

 catastrophic events involving mass extinctions, which were followed
by periods of creation in which new forms of life appeared without

any trace of evolutionary development.
In Darwin’s time, Cuvier’s catastrophism was being supplanted by

the uniformitarian geology advocated by Darwin’s older friend

Charles Lyell, who explained spectacular natural features as the
result not of sudden cataclysms, but rather the slow working over

_immense time of everyday forces. In retrospect, an evolutionary
theory of the Darwinian kind seems almost an inevitable extension




