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5. WALKING WHALES

DARWIN WROTE IN THE FIRST EDITION OF THE ORIGIN OF SPECIES
that North American black bears had been seen “swimming for
hours with widely open mouth, thus catching, like a whale, insects in
the water.” What did this have to do with the subject of his book? “Even
in so extreme a case as this,” Darwin continued, “if the supply of insects
were constant, and if better adapted competitors did not already exist in
the country, I can see no difficulty in a race of bears being rendered, by
natural selection, more and more aquatic in their structure and habits,
with larger and larger mouths, till a creature was produced as monstrous
as a whale.!

Critics poked fun at this, and Darwin removed it from later editions,
but he defended it privately. “The bear case has been well laughed at, and
disingenuously distorted by some into my saying that a bear could be
converted into a whale,” he wrote in an 1860 letter. “As it offended per-
sons, I struck it out in the second edition; but I still maintain that there
is no especial difficulty in a bear’s mouth being enlarged to any degree
useful to its changing habits,—no more difficulty than man has found in
increasing the crop of the pigeon, by continued selection, until it is liter-
ally as big as the whole rest of the body.”

But of course bears with large mouths are a very long way from being
whales. The evolution of whales long remained a problem for Darwin
and his followers, until some fossils were discovered in the 1990s and

strung together into a new icon of evolution.
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The Fossil Record

LAND mamMALs occur in the fossil record before whales. By 1859,
fossils of two extinct whales had been found: Dorudon (a dolphin-like
mammal about sixteen feet long) and Basilosaurus (a serpent-like mam-
mal about sixty-five feet long). But Dorudon and Basilosaurus were both
fully aquatic: Although (like other mammals) they had to breathe air,
they spent their entire lives in the sea. So there were no fossil intermedi-
ates to justify a belief that land animals had evolved into whales.

In the early 1980s, the fossil of an extinct land animal the size of a
wolf was discovered in Pakistan. Judging from the rocks in which it was
found, it was older than Dorudon or Basilosaurus. Although the animal
looked nothing like a whale, a bone in its middle ear resembled some-
thing that had previously been found only in whales, dolphins, and por-
poises: a bone called an “involucrum.” Whales, dolphins and porpoises
are collectively called “cetaceans” (s¢-TAY-shuns), from the Latin word
“cetus,” meaning whale. Although “whale” is traditionally defined as a
large, fully aquatic mammal, the small fossilized land animal was named
Pakicetus, or Pakistani whale, because of its involucrum.?

The possibility that the involucrum had originated more than once
was not considered. The evolutionary story about whales needed an
ancestor, and Pakicetus was the best candidate on hand. But Pakicetus
was fully terrestrial, so merely calling it a whale did not fill the chasm
between land animals and whales. Not surprisingly, critics of evolution
continued to point to that chasm as a problem for Darwin’s theory. As
recently as 1993, a book critical of evolution stated that “there are no

clear transitional fossils linking land mammals to whales.™

Walking Whales?

THE VERY next year, however, paleontologist Hans Thewissen and
his colleagues reported the discovery in Pakistan of a fossil older than
Dorudon or Basilosaurus but younger than Pakicetus. The animal had legs
that would have enabled it to walk on land like a modern sea lion, but it

also had a long tail that would have enabled it to swim like a sea otter.
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Thewissen and his colleagues interpreted the fossil to be intermediate
between land animals and whales, and they named it Ambulocetus na-
tans, or “swimming walking whale.” A few months later, paleontologist
Philip Gingerich and his colleagues discovered a slightly younger fossil
in Pakistan they interpreted to be intermediate between Ambulocetus

and modern whales. They called their discovery Rodhocetus.®

Blue Whale

Basilosaurus

Dorudon

Rodhocetus

Kutchicetus

Maiacetus

% Ambulocetus

Pakicetus

FiGurRe 5-1. THE TExTBOOK STORY OF WHALE EvoLuTiON: Artists’
conceptions are arranged in roughly chronological order, based on positions
in the fossil record.

“The embarrassment of past absence has been replaced by a bounty
of new evidence,” announced Stephen Jay Gould, “—and by the sweet-

est series of transitional fossils an evolutionist could ever hope to find.”
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According to Gould, “this sequential discovery of picture-perfect inter-
mediacy in the evolution of whales stands as a triumph in the history of
paleontology. I cannot imagine a better tale for popular presentation of
science or a more satisfying, and intellectually based, political victory
over lingering creationist opposition.”’

So “walking whales” became an icon of evolution.

More fossils of mammals supposedly ancestral to modern cetaceans
have subsequently been reported, including Kutchicetus in 2000,® Indo-
hyus in 2007, and Maiacetus in 2009."° Many textbooks use artists’ con-
ceptions of these animals to illustrate the evolutionary story of whales.

Like the textbook illustrations, Figure 5-1 distorts some things to fit
the evolutionary story. Basilosaurus and Dorudon were contemporaries,
and the fossil records of some of the others overlapped each other. All of
the “walking whales” (those whose names end in cetus) are reconstructed
from incomplete skeletons (Pakicetus was known only from a skull), and
Kutchicetus was actually smaller than Maiacetus or Ambulocetus.

In any case, none of the fossils in Figure 5-1 were ancestors or de-
scendants of the others. According to paleontologist Kevin Padian, this
is because “Ambulocetus, Rodhocetus, Pakicetus, and other forms each have
their own... distinguishing characteristics, which they would have to
lose in order to be considered direct ancestors of other known forms."*
So if there were animals ancestral to modern whales, these fossils would
not represent them. The arrows in Figure 5-1 are not just imaginary;

they are misleading,

Were They Really Whales?

As 1N textbook illustrations, the forms in Figure 5-1 between Pakicetus
and Dorudon are drawn to show they were swimming, but they actu-
ally lived mainly on land. The Maiacetus that was described in 2009 by
Gingerich and his colleagues was a pregnant female with a fetus inside
it, and “the fetal skeleton is positioned for head-first birth, a universal
birthing posture in large-bodied land mammals, but one that is anoma-

lous in fully aquatic marine mammals.”*? In other words, the animal gave
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birth on land. According to Thewissen, Maiacetus was “most similar in
skeletal proportions” to a “giant freshwater otter.”

So Maiacetus, like Ambulocetus and Pakicetus, lived primarily on land.
Kutchicetus looked a bit like a long-snouted crocodile with short, weight-
bearing legs."* Rodhocetus had smaller hind limbs; it may have moved like
a sea lion on land, swum with a dog paddle on the surface of the wa-
ter, and moved like an otter underwater.”” None of these animals were
really whales, or even close. Otters and sea lions are amphibious land
animals that spend some of their lives in the water, but whales, dolphins
and porpoises spend all of their lives in the water. Coming onto land is
not a natural act for cetaceans; beached whales die if they are not quickly
helped back into the water. Cleatly, there are important differences be-
tween fully aquatic cetaceans and amphibious mammals such as otters
and sea lions,

Pakicetus, the first “walking whale” to be discovered, was classified
as a cetacean because it possessed an involucrum. Yet it turns out that
Indobyus also possessed an involucrum, but it is not considered a ceta-
cean. Instead, it is classified in the order of mammals that includes pigs,
hippopotamuses, giraffes, antelopes, sheep, and cattle. Thewissen and
his colleagues, who described Indohyus, wrote in 2007, “Until now, the
involucrum was the only character occurring in all fossil and recent ce-
taceans but in no other mammals. Identification of the involucrum in
Indobyus calls into question what it is to be a cetacean: It requires either
that the concept of Cetacea be expanded to include Indohyus or that the
involucrum cease to characterize cetaceans.”’® The authors argued for
the latter—that the involucrum should no longer be used to characterize
cetaceans.

In other words, the involucrum is diagnostic of cetaceans, except
when it isn't. So why should we call Pakicetus a cetacean? Why not just
call it what it was: a land mammal. And why should we call Ambuloce-
tus, Maiacetus, Kutchicetus, and Rodhocetus cetaceans? Why not just call
them what they were: amphibious mammals that spent part of their lives

on land and part of their lives in water?
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In other words, Gould’s “sweetest series of transitional fossils” is
missing the most important transition of all: the transition from living

primarily on land to living entirely in the water.

What Does It Take to Make a Whale?

Fossivs oF the fully aquatic whales Dorudon and Basilosaurus appeared
in a geological period called the Eocene, in rocks that geologists have
dated to about forty million years ago. Maiacetus, Kutchicetus, and Rod-
hocetus were found in Eocene rocks dated between two and eight million
years before that. So based on this fossil evidence, the transition from
land mammals to fully aquatic mammals occurred in eight million years
or less.

What changes would mammals have to undergo in those eight mil-
lion years to transform them from terrestrial or amphibious mammals
into fully aquatic ones? Quite a few. Many features of cetaceans differ
dramatically from the features of terrestrial mammals. What follows is
just a small sampling of them.

Features Needed for Swimming: A cetacean propels itself through
the water primarily by the up-and-down movements of large projections
at the end of its tail called “flukes.” Except for tail vertebrae running
down their centers, flukes contain no bones; they are made of fibrous
connective tissue. Yet cetacean flukes are not passive flippers like those
used by human scuba divers. Instead, their movements are coordinated
by a complex system of long, powerful tendons connecting them to spe-
cialized muscles in the tail.

In the blue whale in Figure 5-1, the tail begins between the small dor-
sal fin and the flukes. The tail can be flexed up and down relative to the
body, but the flukes can be moved independently of the tail. According
to Everhard Slijper’s classic book on cetaceans, the flukes “can be moved
with respect to the other sections, so that the fact that, during motion,
the flukes make an angle with the rest of the tail is not due to their pas-

sive reaction to the pressure of the water, as it is in the fish, but to an
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active muscular exertion.” In the 1880s anatomists already knew “how
complicated and how ingenious the structure of these organs really is.””

Flukes are shaped like airplane wings (called “foils”), with a rounded
leading edge and long tapering trailing edge. Biologists who analyzed
flukes in 2007 reported that “the relatively large leading edge radius al-
lows greater lift generation and delays stall.” In fact, calculations showed
that “flukes were generally comparable or better for lift generation than
engineered foils.”®

Cetaceans also have dorsal fins, which stabilize them against roll.
Like flukes, dorsal fins are among the features that distinguish cetaceans
from terrestrial and amphibious mammals.

Features Needed for Breathing: A cetacean breathes by means of nos-
trils on top of its head, called “blowholes” because when the animal sur-
faces it blows moisture-laden air out of them. All living cetaceans have
blowholes on the tops of their heads, though in a sperm whale the blow-
holes are situated farther forward than in other whales.

So for aland animal to have evolved into a cetacean, its nostrils would
have had to relocate to the top of its head.

A blowhole is surrounded by thick “lips” consisting of highly elas-
tic tissue. According to Slijper, this tissue “normally keeps the blowhole
closed by tension even when the whale is at the surface. To open it during
breathing, the whale has numerous muscles which run from the ‘lips’ to
the skull below. Obviously, this method of closing the blowhole is much
more effective” at keeping out water than the method found in seals, sea-
lions and land mammals, whose nostrils are normally open and must be
closed underwater by an active contraction of muscles."

Although they breathe at the surface, cetaceans are famous for their
deep dives. (Sea lions and seals, though not fully aquatic, are also famous
for their deep dives.) Dolphins and porpoises can dive to depths of 300
meters; Weddell seals can dive to 600 meters; sperm whales can dive to

2,000 meters; and beaked whales can dive to almost 3,000 meters (over

9,800 feet).?’
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The pressure on an animal at the surface of the water is one atmo-
sphere; the pressure on an animal ten meters below the surface is about
two atmospheres; and the pressure increases about one atmosphere for
every additional ten meters. So a sperm whale at 2,000 meters experi-
ences about 200 times the pressure it experiences at the surface. Bones
are not strong enough to protect lungs from such high pressure, so deep-
diving mammals have collapsible rib cages and collapsible lungs.

The rib cages of cetaceans have a lot of “floating ribs,” ones not at-
tached to the sternum. These floating ribs greatly enhance the flexibil-
ity of the chest wall.*' Cetaceans and other diving mammals also have
diaphragms that are oriented nearly parallel to the spine rather than
perpendicular to it. Anesthesiologist Richard Brown and physiologist
James Butler explain that “the large area of contact between lung and
diaphragm in cetaceans allows for the diaphragm to smoothly collapse
the lung along the lungs’ shortest dimension” (belly to back).”

Chest collapse has been directly observed in a dolphin at a depth of
fifty meters, and observed by underwater television at a depth of 300
meters.”’ Blood tests have shown that seal lungs collapse by the time the
animals reach a depth of fifty meters.** Those same tests, and similar
tests in sea lions, reveal one reason why lung collapse is physiologically
essential: By collapsing the tiny air sacs where gases are normally ex-
changed with blood, the diving mammal is protected from taking in too
much nitrogen. Nitrogen absorbed under pressure causes a dangerously
altered mental state called “narcosis.” Even worse, nitrogen absorbed un-
der pressure can produce bubbles in the body when the pressure is re-
duced, causing potentially fatal decompression sickness (“the bends”).®
By collapsing their lungs, deep-diving mammals avoid these problems.

A typical sperm whale dive lasts about an hour. A beaked whale dive
may last more than two hours. How can cetaceans stay under water so
long? It's thanks to yet another metabolic-engineering marvel.

Cetaceans have far more myoglobin (an oxygen-storage molecule) in
their muscles than land mammals.?® Nevertheless, as Slijper pointed

out, “not even the large quantities of myoglobin they have provide an
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adequate explanation for their long stay under water... During diving,
basic changes in the metabolism must occur.”?” The blood supply is re-
distributed to the brain and heart, the heart slows down, and muscles
switch to anaerobic metabolism. All vertebrates do this to some extent
when they are deprived of air, but deep-diving mammals do it more com-
pletely and efficiently.”®

Deep, long dives pose a challenge, but so too does surfacing after-
wards. When a cetacean surfaces after a dive, it must re-inflate its lungs
quickly in order to breathe. Lungs contain fluids called “surfactants” that
coat the linings of tiny air sacs to aid in gas exchange between the air and
blood. Experimental results published in 2004 showed that lung surfac-
tants in sea lions and seals have “a composition that is distinct from that
of terrestrial mammals and may be uniquely suited to repetitive collapse
and expansion of the lung” The same is probably true of cetaceans.
Other evidence published in 2006 showed that such surfactants have
“primarily an anti-adhesive function to meet the challenges of regularly
collapsing lungs.”*°

Some of the breathing features described above are not unique to ce-
taceans. Other deep-diving mammals have them, too. But blowholes are
present only in cetaceans.

Features Needed for Reproduction: In most mammals, sperm pro-
duction requires a temperature several degrees below normal body tem-
perature. Thus the testicles of most terrestrial mammals are held out-
side the body, but male cetaceans have internal testicles, which must be
cooled below body temperature despite the fact that they are surrounded
by heat-generating muscles.

The cooling is accomplished with a counter-current heat exchanger.
Blood that has been cooled in the dorsal fin and flukes is carried to a
region near the testicles, where it flows through a network of veins that
pass between arteries carrying warm blood in the opposite direction.
The arterial blood is thereby cooled before it reaches the testicles®* (See
Figure 5-2).
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PN

FiGURE 5-2. SiMpLIFIED Di1aGRAM OF Broop CIRCULATION AROUND A
DovrpHiN TesticLE: In the body silhouette at the top, the white lines are veins.
In the expanded view below, the black lines are arteries that carry warm blood
from the heart. The gray lines are veins that carry cooled blood from the dorsal
fin and the tail flukes. As the warm arterial blood flows down to the testicle,
cool venous blood flows up between the arteries.

If this engineering arrangement were due to evolution, the relocation
of cetacean testicles to the inside could not have preceded the counter-
current heat exchange system. Otherwise, the whale would have been
sterile, an evolutionary dead end. Yet there is no adaptive advantage to
developing a counter-current heat exchange system around the testicles
unless they are inside the body. One would not come before the other,
yet the probability that both would evolve simultaneously is effectively
zero.,

Also, after birth, cetacean calves must be nursed underwater. But
young calves cannot stay underwater as long as adults; they have to sur-
face frequently to breathe. So nursing in cetaceans is very different from
nursing in terrestrial mammals.

A cetacean mother’s nipples are recessed in two slits on either side of
the genital opening. According to Slijper, “While suckling their young,

cetaceans move very slowly; the calf follows behind and approaches the
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nipple from the back. The cow then turns a little to the side, so that the
calf has easier access to the nipple, which has meanwhile emerged from
its slit. Since the calf lacks proper lips, it has to seize the nipple between
the tongue and the tip of its palate.”*® (Even sperm whales suckle this
way, though because of their unusual head anatomy calves must position
themselves upside-down under their mothers.)**

The mother then forcefully squirts milk into the calf. Even after the
calf lets go, milk can often be seen squirting from the nipple. The milk
is three to four times as concentrated as the milk of cows and goats; it
has the consistency of condensed milk or liquid yogurt. The calf thereby
receives much more nourishment in a much shorter time ”

Thus many features would have had to originate in the eight million
years or less between the so-called “walking whales” and fully aquatic
whales, including flukes (along with fluke tendons and specialized tail
muscles); blowholes (with elastic tissues to keep them closed and spe-
cialized muscles to open them); internal testicles (with a countercurrent
heat exchange system to cool them); specialized features for nursing (in-
cluding forceful delivery and concentrated milk); and many other fea-
tures not listed here.

This is a tall order. Indeed, a growing body of evidence suggests that
for evolution it’s an insurmountably tall order.

Neo-Darwinism assumes that anatomical changes originate in DNA
mutations. As we saw in Chapter 4, this assumption is false. Decades of
experiments have shown that DNA mutations do not produce beneficial
new anatomical features. But for the sake of argument, let’s ignore that
fact and proceed as though the standard evolutionary theory might be
true. Let’s also ignore, for now, the criticisms in Chapter 4 of the modern
use of the word “gene.” Ignore all that and evolutionary theory still faces

a big problem.
Whale Genes?

SoME GeNEs have larger effects than others because they regulate other

genes. According to Thewissen, hind limbs disappeared in cetaceans
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because of changes in regulatory genes, and “the same regulatory genes
may also have effects on other parts of the dolphin’s anatomy, and possi-
bly those same genes were involved in shaping the other parts of the anat-
omy of the Eocene cetaceans.”*® But what genes might they have been?

Cetaceans are divided into two sub-orders: toothed and baleen. The
first sub-order includes dolphins, porpoises, and sperm whales (among
others). The second sub-order includes gray whales, right whales and
blue whales (among others). Baleen is made of keratin, the same protein
found in human hair and nails, but in baleen whales (which lack teeth) it
forms large comb-like structures in the mouth used to strain food from
the water the whales take in.

As we saw in Chapter 4, Hox genes are involved in specifying the
locations of structures along the head-to-tail axis of animals, and similar
Hox genes are found in many kinds of animals. In 1998, a team of sci-
entists found that a gene affecting limb development in chicks and mice
also occurs in baleen whales, but the whale version was missing some
nucleotides. When they inserted the whale version of the gene into a
mouse embryo, they found that it was not expressed in the place where
mouse hind limbs would normally form 3

It might be tempting to argue that the missing nucleotides explain
why whales lack hind limbs, though the authors of the 1998 studies did
not argue that, and Lars Bejder and Brian Hall pointed out in 2002 that
the missing nucleotides are not missing in other whales (all of which lack
hind limbs). Bejder and Hall concluded, “A simple evolutionary change
in Hox gene expression or Hox gene regulation is unlikely to have driven
loss of the hind limbs in cetaceans.”

A genetic analysis published in 2011 concluded that baleen whales
have genes for several proteins contained in enamel, but the genes have
been inactivated by mutations.*® This might help explain why baleen
whales lack teeth, but cleatly it does not explain why they have baleen.

Another genetic analysis published in 2014 concluded that various

taste receptor genes in both toothed and baleen cetaceans had been inac-
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tivated by mutations.* Once again, however, the loss of features cannot
explain the origin of features.

Mutations in a gene called ASPM cause severe reductions in brain
size in humans. In 2012, a team of scientists used a molecular phylo-
genetic tree to infer that the sequence of ASPM had changed more in
cetaceans and primates (both of which have large brains) than in other
mammals. The scientists concluded that “positive [natural] selection at
the ASPM gene coincides with brain size enlargements in cetaceans.* A
2014 study, however, pointed out that the 2012 study did not explicitly
test for a connection between ASPM and brain size. According to the
authors of the 2014 study, the conclusion of the 2012 study was “not
supported.”™

So the available evidence does not even come close to identifying
genes that could turn a land mammal into a fully aquatic cetacean. In
the absence of anything like direct evidence, let’s consider a more indi-

rect approach.

How Many Mutations?
As wE saw above, the fossil record shows that the transition from ter-
restrial or amphibious mammals to fully aquatic cetaceans occurred in
eight million years or less. Eight million years might seem like a long
time, but if cetaceans evolved by the accumulation of accidental muta-
tions in a land-dwelling ancestor, it might not have been long enough.
How many genes would have to change during those eight million
years? Nobody really knows, of course, but a 2016 study of giraffes might
provide some insight. An international team of biologists compared over
13,000 genes from giraffes and okapis. Okapis are similar to giraffes but
have much shorter necks. The comparison showed that the giraffe has
seventy genes that “exhibit unique genetic changes and likely contrib-
ute to giraffe’s unique features.”** According to the authors, about two-
thirds of those genes have specific roles in regulating skeletal, neural,

and/or cardiovascular development, and probably played a role in the
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evolution of the giraffe’s long neck, modified nerves, and turbocharged
heart (needed to pump blood to the elevated head).

The 2016 study estimated that the common ancestor of giraffes and
okapis lived about eleven million years ago, so the time frame is not very
different from the gap between “walking whales” and fully aquatic ceta-
ceans. Let’s begin by assuming that it took only one mutation to modify
each of the giraffe’s forty-six distinctive “neck genes.” This is surely an
underestimate, even if mutations could produce the beneficial anatomi-
cal changes needed for evolution. But for the sake of argument, let’s as-
sume that just one mutation per gene was suficient for the evolution of
the giraffe’s neck—forty-six mutations in all.*

So now let’s extrapolate from that figure to estimate how many muta-
tions would be needed to evolve a whale from a land mammal. Length-
ening the neck and modifying the heart and nerves in giraffes might be
compared to lengthening the tail and modifying the muscles and nerves
in cetaceans. But that does not include the origin of new features such as
flukes and dorsal fins, top-of-the-head blowholes with their specialized
musculature, internal testicles with their counter-current heat exchange
system, or specialized features for nursing underwater. Unless we as-
sume (quite unrealistically) that mutations in a few regulatory genes
could produce all these effects, it is clear that at least hundreds or thou-
sands of mutations would be needed to explain how “walking whales”
evolved into modern cetaceans.

How long does it take for nature to generate and select that many
mutations? Mutation rates have been experimentally determined for
many different organisms.*® Mutations occur in the course of reproduc-
tion, so the rate at which they occur depends on generation time (the
time between birth and sexual maturity) and the effective size of the
breeding population (not all animals in a population are actively breed-
ing at any given time). Also, for a mutation to affect an entire species, it
must spread from the individual in which it occurs to the entire popula-

tion. In the language of population genetics, it must become “fixed.”



5. Walking Whales /113

Neo-Darwinian population geneticists have incorporated these vari-
ables into standard formulas that estimate how long it takes for muta-
tions to become fixed. A 2008 study used those formulas to calculate
that two mutations in regulatory genes could become fixed in fruit flies
in a few million years. In humans, however, which have much smaller
effective breeding populations and longer generation times, the process
would take more than 100 million years."

Biologist Richard Sternberg has applied this analysis to cetaceans.
Large mammals (such as the supposed ancestors of cetaceans) tend to
have effective breeding population sizes comparable to that of humans,
but modern whales reach maturity much faster, so their generation times
are much shorter. Assuming a generation time of twenty-five years for
humans and five years for the ancestors of cetaceans, Sternberg pointed
out that fixing just two mutations in the latter would take millions of
years longer than the time available in the fossil record.*® So there isn't
enough time to fix even two mutations, yet we need hundreds or even
thousands of new mutations. Obviously, eight million years is not long
enough to accumulate enough accidental mutations to turn a “walk-
ing whale” into a real whale—even if neo-Darwinian theory were right

about the power of mutations (which it isn’t).

It Gets Worse

IN 2016, a team of paleontologists published a report of their discovery
in Antarctica of a fossilized whale similar to Basilosaurus. The fossil oc-
curred in rocks previously reported to be at least forty-nine million years
old—older than some of the so-called “walking whales.” This would re-
duce the time available for land-mammal-to-whale evolution from eight
million years to practically no time at all—making the problem of whale
evolution even worse.

Faced with this problem, the paleontologists who reported the dis-
covery argued that the date of forty-nine million years “might be biased.”
They argued instead that a date no older than forty-six million years was

“more consistent” with the fossil record of other whales.* But adjusting
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the date to be more consistent with the standard story isn't how empiri-
cal science is supposed to work.”

So “the sweetest series of transitional fossils an evolutionist could
ever hope to find” is not so sweet after all. It quickly sours with a little
additional digging.

With enough imagination anyone can invent a story about how land
animals evolved into whales. But an imaginative story is not empirical
science. When the materialistic story of whale evolution ignores incon-

venient evidence, it is zombie science.
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