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Preface

The controversy over how the earth and its life-forms began has 
been going on for centuries, and it continues. It has become even more 
animated and intense in this era. The question is still debated: Did 
God create, as the book of Genesis describes, or did the earth and life 
just happen? 

In this book of conversation, Carl, a creationist, and Ed, an evo-
lutionist, find that they are on opposite sides of the issue, and their 
discussion leads into questions that we all face, even though we 
may not think about them often. Their views represent two of the 
prominent conceptual frameworks that we use to relate faith and 
science. As this debate proceeds, I hope you will gain a growing 
understanding of the issues that underlie the evidence and how we 
interpret that evidence.

Of course, this is not a record of a real-life conversation. It is my 
attempt to re-create what could very well be a real conversation, 
based on what I hear and read of things that creation-oriented sci-
entists and conventional scientists say about each other, as well as 
some personal conversations I have been involved in. I attempt to 
convey as accurately as I can how these two groups view each other 
and how their understanding of the evidence and its interpretation 
is best portrayed. It is not meant to be a completely comprehensive 
treatment of the two views, but rather I chose to include especially 
significant factors affecting how the two groups interpret earth and 
biological history. 

In the end, each of us must make our own choice. We need to be 
informed enough to make an educated choice. 

The original manuscript was reviewed and improved by Ariel Roth, 
Art Chadwick, Kurt Wise, Kim Brand, Ronny Nalin, Dennis Brand, 
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Cedric Clendenon, Trent Logan, Fernando Dávila Garriga, Matt Mc-
Lain, Birgir Oskarsson, and Paul Giem. Of course, I own any remain-
ing problems.

Leonard Brand
June 16, 2018
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CHAPTER 1

Controversy

The following conversation is between Carl, who believes in God and a 
literal Creation, and Ed, who doesn’t believe in either. They are going on a 
geology field trip together in the western United States, and their differing 
views dominate the conversations during the trip. If you are not familiar 
with scientific or biblical terms or concepts in the following chapters, you 
may wish to spend some time in the glossary on page 93 and the figure on 
page 9.

Carl. There, I think we’re ready to go. We have our rock hammers, 
field notebooks, GPS, topographic maps, a jug of water, and plenty 
of lunch. You brought the shovel, which will be important if we get 
stuck in the sand. I’m glad you could come along, as it is a lot safer 
to have two of us together out in the wilderness. And I have the 
research permit that allows us to study the stone in the abandoned 
flagstone quarries. We have a long drive ahead of us.

Ed. It’s my pleasure to go with you. I look forward to being part of this 
research trip. But I’m curious about your approach to the research. 
We’ll be studying the Coconino Sandstone at our first stop, which 
essentially all geologists believe was eolian, formed by the wind into 
desert sand dunes. You suggest it was not eolian but was deposited 
underwater, right? This should be an interesting trip! 

Carl. It’s true that I consider possible explanations that are not taken 
seriously by many other scientists. I want to know what explanation 
best fits the evidence, whether that explanation is popular or not. 
Are you comfortable with that? 

Ed. I will actually enjoy exploring some novel ideas. But do you worry 
that your approach could be influenced by your religious views? By 
your belief in the biblical Creation and literal Flood? I don’t object 
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to the Bible belief, but is it possible that it might bring some types 
of bias into the research? You may be aware that there is plenty of 
concern about that sort of thing among qualified scientists.

Carl. Oh, yes. Some geologists are afraid that people like me are trying 
to prove the global flood described in the Bible. And to be fair, some 
of them are trying to prove it. That is not my approach.

I read widely in the literature that argues that creationists are wrong 
and ignorant, so I am definitely aware of the concerns. I presume you 
have read Jerry Coyne’s book Faith Versus Fact. He leaves no doubt 
what he thinks about it—faith has nothing to contribute to the dis-
cussion. In his view, a discussion between religion and science will be 
a monologue. Religious people would have nothing to say! 

Ed. You’ve certainly noticed that Jerry Coyne doesn’t tiptoe around 
the issues. He doesn’t think it’s possible for religious people to ac-
complish viable science research. Others may use gentler words, but 
many still share his thinking. I am personally willing to work on 
keeping an open mind, but you will need to convince me. The sci-
entific worries about religious bias in research have been growing for 
a couple hundred years, and that has become a solid part of, well, 
the scientific attitude. 

Carl. We can address these concerns in the most practical way when 
we start looking at the rocks and trying to interpret them. For now, 
let me mention an example that I find useful in illustrating the bias 
problem. I presume you’re familiar with biology textbooks and other  
books that discuss how the first living things arrived—transitioning 
from the nonliving world to the first living cells. All those books I 
have read describe in clear certainty that life arose by the naturalistic 
process of chemical evolution, or abiogenesis. 

In these descriptions, life happened by natural processes—the 
laws of chemistry and physics—with absolutely no intelligent in-
put. How much evidence supports this interpretation? Can physical 
evidence be presented to support this idea? Is there evidence that 
shows this to be the only valid, or even the most valid, explanation?

Ed. You’ve presented a challenging example! Of course, you do re-
alize that life began so long ago that finding evidence is almost 



Controversy

13

impossible. So perhaps you are expecting too much.

Carl. I am expecting a lot, but this emphasizes my point. We have no 
direct evidence about the origin of the first life, so how can anyone 
have so much confidence that we know how life began? How can we 
test hypotheses for life’s origins?

Ed. You must be aware that biochemists do test such hypotheses. Re-
searchers are studying the RNA world as possibly the first chemical 
stage in the origin of life, preceding proteins and DNA. RNA mole-
cules can serve as catalysts for biochemical reactions, in addition 
to their role in genetics, which makes RNA an ideal molecule for 
beginning life. This is testing a life-origins hypothesis. Why does 
this not answer your skepticism?

Carl. I do agree with you, but only in part. You’re describing some 
good laboratory science but not addressing the larger question. Bio-
chemists are seeking to understand how chemical processes could 
occur by chance to result in a living cell. This has resulted in some 
good biochemistry research that may not have been done other-
wise. This is, I suggest, an example of a bad hypothesis or theory 
leading to insightful research and biochemical advances. This is not 
uncommon in science. The scientific value of a hypothesis has more 
to do with its ability to stimulate productive research than with the 
ultimate truth of the hypothesis. 

To understand what is happening here, however, we have to look 
at the larger context. If it is even possible for life to begin without a  
creator, it would have been a very long sequence of random, rambling 
biochemical events—millions of reactions, probably billions. But for 
this discussion we can be conservative and suggest it would take a 
million such events. The RNA world involves only a handful of these 
events and is seeking to determine if it was possible, perhaps, for RNA 
to fill the needed role for this very small segment of the million events. 
This has led to some fruitful biochemistry research, but it does not 
address the larger question: Did biochemistry—and not a designer 
or creator—bring life into existence? Does the evidence show that life 
arose by chemical evolution rather than by the work of an intelligent  
designer? It cannot answer that question. And the RNA-world re-
search is not succeeding in its attempt to show that RNA can fill the 
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proposed role in origins, even in a small segment of the million steps.

Ed. OK, a valiant effort, and the problems you describe are real. We 
don’t know how life began. But modern science can’t deal with 
super natural ideas—that is the big item that you’ve missed! It is 
simply not possible for science to test whether a god or some kind 
of designer was involved in the origin of anything. Science has made 
tremendous progress since abandoning supernatural explanations. I 
suspect you really do believe there is a god. But the idea of a God 
that can do supernatural miracles—how can we reconcile that with 
our modern understanding of the laws of chemistry and physics?

Carl. In time I will try to give some answers to those questions. For 
now, can we agree that the foundation of our understanding of the 
origin of life is dependent on something other than the evidence? 
That it’s something to do with philosophy and assumptions? We 
could discuss, or even argue about, the biochemical evidence all day, 
and at the end we would still differ for reasons that are not based on 
the available evidence itself. Is that not true?

Ed. I’m thinking about that—and I guess it’s correct. We do agree on 
that much, but there’s much more we need to talk about.

Carl. That’s true, but if we’re going to make it through this trip, may-
be today we should discuss something less controversial. Maybe 
politics!

Ed. Good idea! 

Carl. While we’ve talked, the miles have slipped past. We’re about to 
turn onto Interstate 40 at Barstow, California, the interstate’s western-
most point. Notice that sign over there?

Ed. “Wilmington, North Carolina, 2,554 miles”! Somebody in the 
highway department has a sense of humor.

Carl. Absolutely! We won’t be going that far, but our first stop will be 
in Arizona.
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CHAPTER 2

Assumptions, Questions, and Science

After a rigorous discussion of politics, the two scientists are closer to their 
Arizona destination.

Carl. Since we’ve reached an agreement in our critique of current poli-
tics and decided that the Republicans and the Democrats are all of 
questionable virtue, we can move on to other topics.

Interstate 40 has served us well, carrying us quickly into Arizona. 
In the next town is the Roadkill Cafe, and despite its name, it has 
pretty good food. It’s in Seligman, famous for its tourist emphasis 
on Highway 66 history. Shall we stop?

Ed. We might as well. I haven’t had any roadkill for a long time! 

Carl. Soon we’ll be turning off I-40, heading to the area with flagstone 
quarries. The flagstone, from Coconino Sandstone, is quarried and 
sold for building material. They don’t actually build buildings from 
the flagstone, as they do with limestone, but the quarried sandstone 
slabs are used for decorating or for building walls along property 
lines. My interest is in learning how the sandstone was formed—in 
what ancient environment was the sand deposited? 

Ed. I’m curious why you suggest the sandstone was deposited under-
water instead of in a desert, as everyone else thinks. Why are you 
being difficult? You mentioned that some geologists think you are 
trying to prove that old story of Noah’s flood described in the Bible. 
Is there anything to that?

Carl. I can answer your question if you will answer another question 
first. There are many rock formations, and the sediment that forms 
many of them is generally believed to have been deposited by water. 
A few others are thought to have been deposited by wind. If we find 



Creation? Really?

16

that one additional formation, the Coconino Sandstone, was formed 
underwater, how would that prove Noah’s catastrophic flood?

Ed. Science doesn’t properly claim to prove things. Only advertise-
ments on TV prove things! Just kidding—they don’t really prove 
anything, no matter what they are paid to say. Science finds evi-
dence that can support or challenge a theory, and it is always possi-
ble that new evidence will refute what seemed to be a good theory. 
This is why science doesn’t prove things. 

To answer your question more directly, I guess changes in the 
explanation of one rock formation can’t prove or disprove a grand-
scale idea like the Bible’s great flood. Is that what you mean?

Carl. Yes, I would never claim to have proved the Flood on evidence 
alone. And I liked your description of why science doesn’t prove 
things. It tells us that science can’t give us truth with certainty. As 
you say, new evidence can always disprove what seemed like a good 
theory. Consequently, we can’t claim our scientific theories as truth. 
Science just shows us which are the best models or theories that we 
have, based on the evidence that is now available from the study of 
nature and, as always, subject to the assumptions science is using.

But I know why some might want to accuse Bible-believing re-
searchers of trying to prove the Flood. People like me do think dif-
ferently about the history of our earth, and that makes some other 
scientists nervous. Coming back to your original question, I became 
interested in the Coconino because of some papers I read that de-
scribed fossilized animal trackways in the sandstone. It seemed to 
me the story of how this happened needed more study. I do think 
there was a great flood, and I wondered if this sandstone with its 
animal tracks was formed in that flood, or if the tracks were not 
formed in water. 

Ed. As you say, that does make me nervous. What do you mean when 
you say you think differently about the history of the earth?

Carl. Some of us believe that the geological record with its fossils de-
veloped in a more catastrophic, rapid manner.

Ed. Aren’t you letting your religion interfere with science?
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Carl. It could interfere if I were to let it. This is an important point, 
and I will try to clearly explain. One step in research is asking a 
question. The next step is trying to answer it. A question can come 
from many different places, like from what we read or see in the 
rocks. Or—and this is the part you may disagree with—the ques-
tion could even come from my biblical beliefs.

Ed. Yes, you are losing me on that one. Like I said, religion is getting 
mixed up with science.

Carl. In a way it is, but whether that is a problem depends on what I 
do with the second step—answering the question. No matter where 
the question comes from, if I seek a scientific answer I must use the 
accepted scientific process to search for the answer; in this case, for 
the explanation of how those animal trackways formed. It will be 
necessary to make careful observations, to collect evidence—data—
and use that evidence to answer the question. 

If I do that, the question is getting a scientific answer, no matter 
where the question came from. 

Ed. So you propose that any question, even a crazy question, can lead 
to legitimate research if it can be answered with methods that any 
scientist can use? 

Carl. Well, I would say any reasonable question can function that way. 
Ah—here we are—we have arrived at the quarry I was looking for. 
See the fossil trackways on the cross-bedded sandstones over there? 
The trackways go up these sloping sand surfaces. If I am asking 
whether the animals making the tracks were on a desert dune or 
an underwater sand wave, is that not fair? I suggest it is a more 
open-minded search than if I began with the unproven assumption 
that they formed in a desert and then considered only explanations 
allowed under that assumption. 

Ed. I can see your point, but I’m not used to thinking that way. The 
eolian desert interpretation is so well accepted, supported by a lot of 
evidence, that it doesn’t seem realistic to doubt its accuracy. 

Carl. Many geologists see it that way. But think back a few decades to 
the time before 1960, when it was quite uniformly agreed among 
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geologists that the theory of continental drift was not valid. Then 
some new evidence came to light, and in a few years, continental 
drift and plate tectonics became uniformly accepted. 

In, say, 1955, a scientist who was willing to take seriously the 
possibility of moving continents would have looked like a maverick, 
when in fact he or she was making the wise choice. Should we learn 
anything from that episode? We can’t spend our time chasing every 
novel idea that anyone suggests, but if some evidence raises doubts 
about an accepted theory, it could be wise to not be too committed 
to the favored theory. 

Ed. Sure, that logic looks good, because we can look back and see that 
the unconventional maverick was on the right track. But it seems 
that we know the history of this Coconino Sandstone already. Why 
spend time chasing the wild idea, as you say, that the Coconino 
Sandstone was not a desert deposit? Don’t these sandstone surfaces 
look like they were once part of a sand dune?

Carl. Before 1960, all of us geologists also thought the idea of drift-
ing continents was clearly wrong. Why should we now think that 
we have all our other ideas “in the bag,” with no possibility we are 
wrong again? There are evidence-based reasons for questioning the 
eolian interpretation of the Coconino, and science has had to make 
many of these changes of direction in our theories. I prefer to think 
for myself on some of these things.

I will also admit that I have a theological reason for my ques-
tioning, and this may make you nervous again. I would like to find 
evidence of whether the Coconino could have been, or could not 
have been, formed during a time when water covered this land. I am 
willing to ask questions that others may not think worth asking, and 
in my experience this willingness to ask new questions often results 
in significant insights that would be missed if we limited ourselves 
to the “conventional” questions that everyone else is asking.

I will make one other point on this issue, then I will be quiet. Re-
member our discussion of the origin of the first life-forms? I think 
we concluded that the accepted theory of biochemical evolution was 
based more on naturalistic assumptions than on evidence, and yet 
it is a firmly held belief of many scientists. I can’t help wondering 
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what other accepted theories are in the same category—widely and 
firmly accepted and yet based on assumption rather than evidence?

Ed. Since you have given me the last word on this topic, I will say 
that you make some good points, but still this does leave me a little 
nervous, so you will need to convince me that you are not abusing 
the scientific process.

Carl. OK, let’s leave the philosophizing and look more carefully at 
these rocks. Maybe that will help.
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CHAPTER 3

Puzzles in Sandstone

Carl. This flagstone quarry is one that I have studied before. We’ll 
park here, and we’ll have plenty of sandstone to look at.

Ed. This is a beautiful example of cross-bedded sandstone, with sets of 
sloping sand layers, like the layers deposited by the wind on the faces  
of sand dunes. The difference is that this sand has been cemented 
into solid sandstone. So let’s explore it, and you can try to convince 
me that your questions are justified.

Carl. Great idea. First off, this slab of rock above us provides inviting 
shade—a good place to eat lunch. I have shared other lunches in such 
places and enjoyed the discussions that can accompany the food.

Ed. I just hope the discussions don’t result in indigestion!

Carl. I like your sense of humor. But don’t worry. I have a strong 
stomach. And I am usually not that irritating. 

I have wondered why some scientists have so much confidence 
that the Coconino Sandstone formed in a desert. Many papers 
cite it as a classic eolian sandstone, but very few geologists actually 
come out here and study it. My colleagues and I find features in the 
sandstone that are not mentioned in the published research papers, 
apparently because there hasn’t been much actual research. A few 
papers in the 1930s and 1940s described it as eolian, and their ex-
planation became established as the correct answer. 

I guess that isn’t too surprising, because in its general appearance 
it looks like the sloping layers of sand that form on the downwind 
side of desert sand dunes. That is certainly what it looked like to me 
at first. I can understand why other geologists didn’t see a good rea-
son to doubt it. They didn’t have sufficient motivation to question 
that explanation, so it continues to be the norm. 
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Ed. That is how it appears to me. Do you think I am like the others, 
not asking the right questions? Science can’t spend time questioning 
everything, and this looks so much like normal eolian sandstone.

Carl. It really is true that my religious views cause me to ask questions 
that might not seem necessary to others. I guess I am, in some ways, 
a skeptic. It has been said that the presence of a few independent- 
thinking mavericks in each generation keeps science from stagnat-
ing. Maybe I am one of those. 

I don’t mind that, especially since my unusual questions often 
have led me to new science-based findings.

Ed. Hmm . . . but this rock has many of the characteristics of a desert 
dune deposit, so I am still doubtful. I am also bothered by publica-
tions by some creationists who clearly are not scientists. They not 
only reject evolution but don’t know anything about the evidence. 
Aren’t you embarrassed to be part of that group? 

Carl. I know what you mean. I will be careful in answering that ques-
tion, so as to not be misunderstood. I am embarrassed at their shal-
low misuse or ignorance of evidence, but I am still not ashamed to 
be known as a creationist. I have also heard evolutionists who were 
equally ignorant, but I don’t equate you with those types. Although 
I disagree with you, I know you are not ignorant like them. 

Leaving the slackers aside and coming back to the sandstone—
one type of evidence that began to cause me to doubt the desert 
origin of the Coconino was in the fossil trackways, the only fossils 
in this formation. Down in this quarry, take a look at these tracks. 
They are either reptile or amphibian tracks. Some of the trackways 
move sideways, as if the animals were in the water, being drifted 
sideways by a current. The toes point one way, but the trackway 
is moving almost at a right angle to that. And look at these—they 
are not a series of right-left tracks, like in a normal trackway. They 
are just randomly placed individual footprints. In the many hours I 
have spent studying living animals and their tracks on sand dunes, I 
have never seen anything like this. I can only explain these tracks if 
the animals were swimming in the water and occasionally putting a 
foot down on the substrate. 
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Ed. That’s a logical idea, but I’m not ready to say it is the only possible 
explanation. How do other researchers explain these?

Carl. They don’t. I have seen one published comment on tracks 
like these, and the author’s attempt at interpretation didn’t even 
acknowledge that there was something strange about the tracks. 
When I try to understand why he wouldn’t notice the anomaly, I 
can suggest two possible reasons.

First, his prior commitment to the eolian interpretation kept him 
from seeing something worth considering in those tracks, because it 
could not fit his theory.

Second, he and some others are geologists who have never stud-
ied living animals, and thus they don’t have the background to no-
tice these details. 

Ed. And you think you have superior wisdom, so you saw what he 
didn’t see?

Carl. I don’t think I have superior wisdom. I do have a couple of 
probable, practical advantages. For one, my original graduate work 
in evolutionary biology involved the study of vertebrate animal be-
havior, before I trained in geology. Doing advanced study in two 
different fields is not doing things the easy way, but it did give me 
a broader background for understanding these fossils. My other ad-
vantage, the one that you and others may be doubtful about, is the 
result of my openness to both scientific insights and biblical ideas. 
Because of this, my thinking is open to a broader range of pos si bili-
ties than is true of some others. 

Ed. That’s an intriguing, although somewhat questionable, thought, 
but where in the Bible does it explain the Coconino Sandstone?

Carl. Here is where we should be careful to avoid indigestion! Even 
though the Bible writer Moses didn’t know anything about the Co-
conino when he wrote the book of Genesis, my willingness to think 
the global flood was real opens my thinking to the possibility—the 
possibility, not requirement—that the Coconino formed in water. I 
want to figure out if it was or was not formed in water, and that can 
only be answered by careful science.

I suggest that neither the Bible nor proper open-minded science 
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requires the Coconino Sandstone to be eolian, and neither requires 
it to be subaqueous, formed in water. Why is there such unbending 
commitment to the Coconino being eolian? Geology explains lots 
of other cross-bedded sandstones as formed in a subaqueous setting. 
I don’t see why evolution-oriented geologists, even with their deter-
mination to leave the Bible out of their thinking, could not accept 
a subaqueous interpretation for the Coconino. There is something 
else going on here, other than the evidence or the legitimate require-
ments of geological theory.

Ed. One probable reason is that an eolian Coconino has had far- 
reaching implications in thinking about things like interpretations 
of ancient climate. Southwestern North America is seen as a dry, 
desert climate in the Permian period, because of the Coconino. If 
the Coconino gets reinterpreted, it would require a lot of rethink-
ing of a number of geological ideas. There is resistance to that, not 
surprisingly. Your religious meddling in geology will probably add 
to that resistance.

Carl. I believe you’re right about those things. But I need to finish ex-
plaining my general reason for my questioning attitude. I do agree 
with you that science can’t spend time questioning everything. But I 
go further than many in thinking that if there is even a small reason 
to question an accepted theory, science will be benefited if some 
researchers broaden their thinking and develop alternate interpre-
tations and seek to test them. That is what my research seeks to do. 

Remember, my unconventional thinking results in asking ques
tions. If we are interested in what science has to say about it, and I 
am, the answers to these questions must come from using scientific 
research procedures. Read my research papers and judge for yourself 
whether I do that. 

Ed. You have published some good research papers. Are you ever will-
ing to accept an answer that goes against your quirky thinking?

Carl. Ha, I still like your sense of humor! Some years ago, a paleo-
botanist and creationist friend wondered if there really were no 
fossil angiosperms, or flowering plants, below the Cretaceous, or if 
that idea was influenced by evolutionary theory. He and a graduate 
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student studied fossil pollen in rocks below the Cretaceous, includ-
ing one claim of angiosperm pollen in the Precambrian, and they 
were convinced that angiosperms really are not found below the 
Cretaceous—even though we puzzle over how this evidence fits into 
a biblical model of earth history. I agree with his approach.

Before we leave the Coconino, we need to look at one more 
piece of important evidence. Actually there is a lot more, but we’ll 
just take time for this one. I have found several examples of fossil 
vertebrate trackways in the Coconino that either begin abruptly or 
end suddenly, with no evidence of sedimentary changes that could 
explain the strange trackways. These are not vague markings, but 
clear, distinct trackways that just end, suddenly and inexplicably. 
These are trackways of four-footed animals, with no wings. They 
did not fly away. So how, on a desert dune, could the animals sud-
denly vanish? There is one way to easily explain this evidence—and 
I think only one way. The animals swam underwater, walked on the 
sand, then swam away. I published this evidence, and so far none of 
the geologists who try to give eolian interpretations of my evidence 
have even mentioned these oddly ending tracks. No one has tried 
to explain them. I suspect it is because there is no other realistic 
explanation.

Ed. My stomach isn’t feeling good right now. I don’t have an explana-
tion either. But I will think of one! You can’t be right about this. 

Carl. Maybe a good meal this evening will help!

Ed. Good idea. I’ve had enough roadkill. When we finish here at the 
rock quarry, let’s move on toward the Grand Canyon. We should be 
able to find some answers to our questions there—and also find a 
delicious meal on the way, perhaps in Williams. 
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CHAPTER 4

A Story Unfolds

Ed. Good morning. That was a great little local restaurant. Since it’s 
sixty miles from Williams to the Grand Canyon, we have time to 
talk on the way. We have much more about geology that we can 
explore, but I would like to deal for a while with Darwin’s trans-
forming idea, biological evolution, since it is supported by such 
unquestionable evidence. 

Carl. I’m fine with that. Evolution is a dominating idea in our culture. 
Do you agree that we can best understand an idea if we know the 
history of that idea?

Ed. Knowing the history will certainly help, although I am not sure it 
is always critical. The relationship between a scientific idea and the 
evidence, I think, is the most important insight.

Carl. Perhaps the history is especially helpful for ideas that involve 
both evidence and assumptions. Theories of origins are in that cate-
gory. Three centuries ago, just about everyone in the Western world 
was a creationist.

Ed. Yes, those were days of ignorance, before Darwin brought new in-
sights and the scholarly world learned to see how the universe really 
works and how it began.

Carl. I think the story needs to begin before Darwin, with changes in 
thinking that paved the way for Darwin’s theory. The Middle Ages 
were an important part of the story. As that time period moved 
toward a close, the people, and especially scholars, were very weary 
of autocratic, domineering, and abusive government and religion. 
The Enlightenment brought a developing spirit of rebellion against 
both of those institutions. The Christian church of that era claimed 
the right to control the thoughts and actions of the public and even 



Creation? Really?

26

of kings, with death being a possible consequence for those who 
challenged that control. Many religious heretics learned that the 
hard way! 

Ed. Yes, and science suffered under that old domineering system. The 
theory of evolution didn’t have a chance until that religious control 
ended, and that is why everyone back then was a creationist. You 
didn’t dare be anything else. It isn’t surprising that science has needed  
to shed its religious baggage. Of course, some of the great scientists 
of the past were creationists, like Kepler, Galileo, Linnaeus, and 
Newton. They hadn’t learned the whole story yet.

Carl. Are you sure that is the only reason they were creationists?

Ed. What other reason would there be?

Carl. Would Newton have accepted evolution if he had been contem-
porary with Darwin? We don’t know the answer to that. A scientist 
who saw the wonder and regularity of the universe understood that 
there must be a Mind behind that.

Ed. Careful—you are making an assumption. Now we know other-
wise. This raises one very big question. It seems that you really do 
think there is a god. But how are the ideas of god and creation 
realistic in this modern, highly educated age? How can Creation be 
proposed as an acceptable, intelligent tale? 

Carl. Many books have been written on those questions. I’ll summa-
rize a few critical points. First of all, study of physics and cosmology 
has revealed that the universe is finely tuned to support life. That 
is to say, the laws of physics are exactly right. If any of a number of 
important physical constants were slightly different, it would be im-
possible for life to exist. This concept results from scientific research, 
but it strongly implies that somebody who understands all of this 
designed and put together the universe. It seems that the only alter-
native offered by scientists is the wildly speculative, untestable, and, 
to me, unimpressive theory of multiple universes.

Second, remember our early discussion about how the first life 
began? The theory of abiogenesis has no scientific support. The rap-
idly escalating progress in understanding the biochemistry of living 



A Story Unfolds

27

things is making it clear to many scientifically educated persons that 
life could not begin without intelligent design—there must be a 
designer of some kind. Objections to this idea have never in cluded 
any reasonable alternatives, only unsupported assumptions. The 
intelligent design movement does not speak to the identity of the 
designer, but to fill out this topic, we can’t avoid that issue.

Christians maintain that the God of the Bible is that Designer, 
and Jesus, the Son of God, lived on earth in human form for thirty- 
three years to better reveal the love of God for us and to redeem the 
fallen, sinful human race. This is explained in the Bible book of 1 
Corinthians, chapter 15. The people of Jesus’ time, however, were 
expecting a different kind of God, one who would support their 
pathetically self-centered religious beliefs, so they rejected Him and 
killed Him. But His resurrection showed that He really was God 
after all.

Ed. But it appears that His followers invented that fanciful, unrealistic 
version of the story later to make Jesus, their hero, look good. It’s a 
great hero story, but not believable.

Carl. That’s a common idea, but think about it. Jesus died a humiliat-
ing, very public death by the Roman method of crucifixion, while 
His closest followers ran away in fear. Would anyone invent a hero 
story like that? The participants looked very unheroic, until Jesus’ 
resurrection changed their lives. Also, at that time, women held a 
very low position in society and were not considered reliable wit-
nesses of anything. But some of Jesus’ most faithful followers were 
women, and in the Bible the first witnesses of His resurrection were 
women. At that time, in that society, nobody would invent a story 
like that! The story has the ring of truth.

Parts of the New Testament were written down within a few de-
cades after Jesus’ death and resurrection. That is much too short a 
time for a fanciful legend to develop, especially when many eyewit-
nesses, who knew what really happened, were still alive. After Jesus 
returned to life, His fearful disciples were invigorated with new life 
and courage, and Christianity rapidly spread across the recognized 
world of that time. How could that possibly happen if the Bible 
story of Jesus, with His miracles and His resurrection, were false?
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Ed. You present a compelling story. But I can’t help asking—if that 
story is true, why do so many intelligent, educated persons reject it? 
Can they all be wrong?

Carl. That is the age-old question: Do we accept human opinion, or 
do we believe what God has revealed to us? 

Ed. That is indeed a crucial question, and we will probably give differ-
ent answers to it.

Carl. Yes, I presume we will.

Ed. And there is another uncomfortable issue. Some have a belief in a 
god that leads them to use explosives to blow up other people, or 
to fly airplanes into buildings and kill thousands, and other horrific 
things too awful to think about. Religion leads to such violent, de-
structive behavior! How can you believe in a god in spite of all this?

Carl. I am as appalled at these things as you are. But what if there is 
a God who is even more appalled about these terrible things than 
we are, and also appalled at how badly humans misrepresent Him? 
Would that influence how you think about Him?

Ed. You do have an imagination! I would have to think about this, 
but not now. Can we get back to our question of whether New-
ton would have accepted evolution if he lived today? The idea of 
a “Mind” behind the universe is an assumption. We don’t know 
whether Newton would have held on to it. 

Carl. Since we can’t prove the existence of God, I guess it is an as-
sumption, and the nature of assumptions and how they affect our 
thinking is an important part of the story we are exploring. It may 
not be as simple as it appears.

Part of the reaction against the old domineering institutions came 
in the form of philosophers who used their influence to deliberately 
wear down confidence in the old forms of authority, including the 
belief that the Bible is a divinely inspired, and thus trustworthy, 
book. The Bible began to be seen as just another unfortunate source 
of authority. They didn’t recognize that the abuses of the church in 
the Middle Ages are not consistent with the Bible’s message, and 
thus those abuses can’t be blamed on the Bible.
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Ed. Perhaps there is something to what you are saying, but the new 
philosophical thinking was quite successful in formulating a new 
understanding, recognizing that we can think for ourselves without 
being under the thumb of ancient “authorities.” This has led to great 
advances in science.

Carl. I agree with you. See, I am not always so stubborn! Where we 
probably disagree is whether the Bible was really in the same cate-
gory as those other “authorities.” And since modern science was in 
its infancy, scientists were not yet able to correctly understand a 
constructive relationship between faith and science.

Ed. Well, I don’t know about that. Those early scientists were Chris-
tians, and they were sure that God is always tinkering with nature 
and with the laws of nature. They thought that God’s minute-by- 
minute actions keep our bodies working and keep the planets in 
their proper orbits, orbits that must be perfect circles, because that 
is how a perfect God would make them. 

Carl. Again, I agree with your view of how those early scientists 
thought. For science to make real progress, it had to shed the idea 
that God is always tinkering with nature. But what they didn’t real-
ize is that this idea of God’s tinkering came from their own minds, 
not from the Bible. The Bible doesn’t deal with these details, but it is 
consistent with my belief that God is too awesome and organized to 
use such an inefficient system. He created a set of laws of chemistry 
and physics that is overwhelming in its completeness and effective-
ness, and He maintains their constant, reliable operation. He uses 
these laws to operate the universe on a daily basis. There is normally 
no need for tinkering to keep the physical universe running properly,  
or even to keep the chemistry of our bodies working as intended.

Ed. Ah, but you’re forgetting that the Bible is full of stories of miracles— 
the claim of actions that violate the laws of nature. Science can’t 
accept such magic, no matter how awesome your God is!

Carl. You are making assumptions again. The Bible is indeed full of 
miracles, but just what is magic? And how does it relate to the laws 
of chemistry and physics? I understand if you have trouble accept-
ing this, but I suggest that God doesn’t ever do magic, which to me 
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means actions with no rational explanation that violate the laws of 
chemistry and physics. My biblical God is an organized, mathe-

matically inclined super-scientist type. He doesn’t violate the laws of 
physics and chemistry, because He doesn’t need to. There is no need 
to go against those all-encompassing laws. He simply inserts the 
needed energy to change the course of events. We do things like that 
all the time. We make electrical gadgets designed to use energy to 
make things happen that would not happen otherwise, like making 
a garage door “magically” open! I think God could someday explain 
to us how He performed a miracle, and we might say, “Oh, now I 
understand how You did that.” 

I also think that God does miracles mainly in emergency situa-
tions; they are not the way He operates the universe on a daily basis. 
He does them because He loves us.

Ed. That is clever reasoning, and you did have to throw in that “loving” 
part. Even though, as you recognize, I don’t agree with your ideas, 
they do have a certain logic, up to a point. Theoretically there could 
be a God who operates that way. But the scientific evidence goes 
against that. And the miracles in the Bible aren’t just healing sick 
people or raising the dead. I presume those are your “emergency 
situa tions.” What about stories of God sending fire down in re-
sponse to someone’s prayer, collapsing the walls of a city, creating 
bread and fish to feed a multitude, and many other such episodes?

Carl. You’re right. I realize that my term “emergency situations” is not 
an adequate explanation. The tinkering I was objecting to is the an-
cient concept that, for example, the kidneys, the heart, or the orbits 
of the planets require the daily special action of God or some kind 
of spirit to keep these processes working properly. No, those are not 
special miracles, they are the daily operation of God’s natural laws. 
The divine actions in the Bible that we see as miracles are always 
God’s actions in response to human needs and problems, and His 
seeking to interact with and encourage people to trust Him and to 
spread the good news about Him. 

To a Christian, the physical universe and the laws of chemistry 
and physics are not the highest focus of God’s attention. Those 
are very important, but they are just tools to support His highest 
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concerns—rational beings, the relations between those beings, and 
their relationship with God Himself. Love really is what God val-
ues most! The biblical miracles are always directed to those highest 
concerns of our great God. I’m sure you recognize that many things 
in human relationships, and relations between cultures and nations, 
are not going well. We refer to this dysfunction as the problem of a 
sinful human race, and it is the major part of that emergency situa-
tion that God responds to with miracles, although I still think that 
if we knew enough we could see that God uses His laws, rather than 
miracles, in doing even these things. They are not irrational magic 
as I have defined it. 

Ed. So you are saying that God’s miracles are not done to make planets, 
gravity, kidneys, biochemistry, or electrical currents work properly. 
They are done to help humans deal with damaged relationships. Is 
this the basic idea? OK, that generally fits, but the Bible also says 
that God created life instantly, and that is where all life came from. 
How do you justify that idea? Why would your God not do it in a 
more scientifically realistic way?

Carl. I will answer with an illustration from our life experience. We 
can make devices that use the laws of physics to open a garage door, 
but those same laws won’t create a garage door. An intelligent inven-
tor is required. The same is true for life. A living cell is an incredibly 
complex mechanism, made to operate by normal laws of biochemis-
try, but those laws cannot make a living cell appear out of a random 
mix of nonliving molecules. A century of biochemical research sup-
ports that. And you might take a look at James Tour’s lecture video 
on YouTube, called “The Origin of Life: An Inside Story.” To begin 
life requires a special event, like only an awesome God could do!

We could spend hours with this interesting discussion, but can 
we move on with our story of history?

Ed. Please. This is getting in too deep, heading toward more indigestion!

Carl. I suggest that as scholars studied more and more aspects of 
nature and the physical universe, and they realized that they are 
governed by laws rather than micromanaged by God’s arbitrary tin-
kering, they carried this concept too far and applied it to the origin 
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of life and of the physical universe. They not only ended belief in 
God’s daily “tinkering,” but they also decided that the universe did 
not need a creator.

Ed. That is correct. They got rid of the God-of-the-gaps thinking, 
which needed God to explain things we couldn’t explain without 
some outside help. Some biologists in the 1800s liked this natural-
istic thinking but still had a problem with the origin of life, because 
life did seem to need a creator. Some wrote books suggesting an 
evolution of life-forms, and finally Charles Darwin put together a 
more developed theory of evolution that was a success, moving God 
to the scrap heap. 

Carl. There is one little twist in this story. Darwin’s theory of natu-
ral selection was not accepted by many biologists for a number of 
decades, but his theory was successful for a philosophical reason—it 
convinced his supporters that they could find a way to explain life’s 
origins without the need for an unwanted creator. 

As we look backward from the twenty-first century, we recognize 
that Darwin lived at a time when almost nothing was known about 
the nature of life. A cell was understood as a little bag with some 
simple contents that could easily evolve. Even the field of genetics 
was decades in the future. Let me suggest to you a scenario that I 
think is correct, though unwelcome to many scientists. 

I suggest that Darwinian evolution, with its development of the 
many forms of life by random mutations and natural selection, has 
become so solidly entrenched in scientific thinking and education 
that it is assumed, and not questioned, even though current sci-
entific knowledge makes Darwinian theory incompatible with the 
evidence.

Ed. I doubt the validity of your last point about the evidence. Are you 
denying that random mutations and natural selection are supported 
by a whole lot of evidence? Fortunately, we have reached our hotel 
at the Canyon! That will give me more time to put together a con-
vincing response to your creative thinking.
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CHAPTER 5

Microevolution and Certainty

Ed. Today, let’s just hike and enjoy the Grand Canyon.

Carl. The magnificent scenery may shake loose some helpful insights!

Ed. It puzzles me why so many people, even scientists, object to evo-
lution. Your doctorate from Cornell University was in evolutionary 
biology, right? And yet you believe in Creation!

Carl. Correct. That was my field of study. They gave me a good edu-
cation in evolution and also in ecology.

Ed. Aren’t they now embarrassed that they gave a PhD to a creation-
ist? And after the education you received, how can you still doubt 
evolution? 

Carl. Actually my guidance committee knew I was a creationist, but 
they—or at least my mentor, my guidance committee chairman—
knew that my master’s thesis was on speciation in white-footed 
mice, which of course is included in evolution. So he knew that I 
didn’t just unthinkingly reject evolution. In fact, he recommended 
that I write up part of my thesis and submit it for the “best student 
paper” competition at the national meetings of the Mammalogy 
Society. I didn’t have any objections back then, and I don’t have any 
now, to the reality of microevolution and the development of new 
species. 

I don’t know of any biologically educated creationist who doubts 
those areas of evolution theory. That level of biological change is 
supported by a very large amount of evidence. If you read carefully 
and listen carefully, most of the evidence that evolutionary biolo-
gists give in support of evolution is actually just evidence for evo-
lutionary change within species and changes up to about the level 
of new genera. That is where evolution is strong. The problems for 



Creation? Really?

34

evolution begin to multiply when trying to explain macroevolution, 
which is evolutionary origin of families, orders, classes, and phyla  
of organisms. That is the battleground between creationists and 
noncreationists.

Ed. That changes the picture somewhat. By the way, how did it go at 
the mammalogy meetings?

Carl. I did get the best student paper award. They liked my re-
search, and that wasn’t the last such award that has been given to a 
creationist.

Ed. What you explained about microevolution and speciation is help-
ful, but still, how can you justify making that distinction between 
microevolution and macroevolution? Isn’t the latter just an exten-
sion of the former? The random mutations, with the help of natural 
selection, just keep adding up until they eventually lead to an en-
tirely different kind of animal. That is solid science. 

Carl. That’s what the majority of evolutionary biologists accept. A 
growing number of scientists, however, are having doubts that 
macro evolution is just an extension of microevolution. But before 
we get bogged down in that controversy, let’s look at some of the ev-
idence that supports small-scale evolution. I prefer that term instead 
of microevolution; it’s a simpler and more biologically meaningful 
term that can be used instead of referring to microevolution plus 
speciation. Small-scale evolution, as I use the term, includes all or 
most changes below the family level, approximately. 

Ed. I’m not sure about that idea. Species is a more clearly defined 
category than genus, family, and so on, so it seems logical to put 
microevolution, which is change within a species, in one category, 
and any change above the species level in the other category. What 
is your justification for dividing it at the family level? Examples of 
species are things like the red fox, the western fence lizard, or the 
American robin. We generally can recognize a species when we see 
a familiar one. A family is a more diverse grouping that may not 
mean much to an ordinary person. For example, the Mustelidae 
family includes wolverines, weasels, badgers, and otters. Make sense 
of that one! 
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Carl. You’re right about that. When I teach a mammalogy class I tell 
the students to think of the family Mustelidae as the “other” family. 
If the mammal doesn’t seem to fit in a familiar family like bears, 
dogs, cats, or rodents, they are probably right to put it in the family 
Mustelidae! 

The reason for dividing evolution as I suggest is that the pro-
cess involved in adaptations within a species, microevolution, is 
not really different from the process that results in the changes that 
define different genera. An example of a genus is the group that in-
cludes several species of woodrats—genus Neotoma. Species of Neo
toma are different in size and in other minor features of anatomy, 
physiology, and ecology. These are the same types of features that 
make a woodrat different from a white-footed mouse. Changing 
a mouse into a woodrat would not require the evolution of any 
new organs or new physiological systems. The changes would be 
minor and would probably not require any significant new genes. 
And the evolution of a new species is simply the result of small 
microevolutionary changes that happen to prevent two populations 
from interbreeding. 

This contrasts with macroevolution, which could be called large-
scale evolution. For example, for a reptile to evolve into a mammal, 
which is a new class, it would require the evolution of a more com-
plex brain, the system of live birth, warm-blooded physiology, and 
other extremely complex features, with many new gene complexes. 
That is a completely different task than small-scale evolution.

Ed. OK, I see your logic, whether or not I agree with it. I think there 
is a lot of evidence that those small-scale evolution processes are 
genuine, beyond any reasonable doubt. 

Carl. Any evolutionary biologist will agree with that, as well as crea-
tion ists who have studied biology. In this part of evolution theory 
I would say there is certainty about the basic concept. That is true 
even though we can almost never see a new species appear! But 
the evidence that animals and plants change as they adapt to envi-
ronmental variation can be observed, and the indirect evidence for 
evolution of new species is too abundant to be questioned. 

I’ll mention one classic research experience showing adaptation 
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by evolution. Darwin’s finches in the Galapagos Islands have either 
heavy or slender beaks, according to the seeds that they habitually 
eat. In recent decades, a drought affected the type of seeds that were 
available to the birds. As the average seed size got larger, the birds 
with larger beaks survived better and became relatively more abun-
dant. Then, when the drought ended, the finch beak sizes averaged 
smaller again. This was clearly small-scale evolution, microevolu-
tion, in action.

These are exactly the results evolution would predict. There was, 
however, one part of the results that is surprising, compared to clas-
sic evolution theory. The surprise is how fast these changes, and oth-
ers that have been studied, occur. It used to be thought that small-
scale evolutionary change took thousands of years. Recent research 
has resulted in recognition that these adaptations can occur rapidly, 
in a human lifetime, or even in the time of one research project. 
Careful research like that is what brings such certainty in the theory 
of small-scale evolution. 

In fact, when evolutionary scientists present arguments that evo-
lution, including macroevolution, is true, the evidence they often 
use is actually just evidence for this small-scale evolution.

Ed. Are you sure? Why would they do something so dumb? That 
sounds like a typical creationist straw-man argument.

Carl. I don’t think evolutionary scientists are dumb! In fact, I have 
good friends in that group, and they are typically very capable and 
well informed. The problem isn’t lack of intelligence or knowledge. 
They use bad arguments—believe it or not—because they don’t un-
derstand creationists! 

Ed. Come on, now, this is getting strange! What do you mean, they 
don’t understand creationists?

Carl. If I’m trying to convince you that Fords are better than Toyo-
tas, but I have never studied or driven any Toyotas, I could make 
some very poor arguments, no matter how much I know about 
Fords. That is the problem. A person who doesn’t know what or 
how creationists think, and who may even wonder if they think at 
all, has not had to carefully consider what is the difference between 
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a creationist theory of change and Darwinian theory. It seems to me 
that the certainty resulting from the abundant evidence for small-
scale adaptations gives awesome confidence in evolution. But most 
evolutionary scientists have not been pushed to analyze whether this 
type of evidence really supports macroevolution as well. 

I will even make a statement that I don’t think you will like. I sug-
gest that my students, whom I have required to understand both the 
standard evolution theory and a creationist theory of origins, can 
have a better understanding of Darwinian theory than many con-
ventional evolutionary biologists. My students have been pushed to 
learn about both “Fords” and “Toyotas” in science, and the result is 
that they are prepared to think about both and to recognize what 
evidence actually does favor one over the other. 

That is the difference. We are prepared to make comparisons and 
call them valid only if we thoroughly understand the things we are 
comparing. I read a lot in the anticreationist literature. It seems 
clear to me that the scientists who write that material have little 
or no understanding of how the biologically educated creationists 
think. The consequence is that they often say foolish things in their 
anticreationist books and have a superficial view of how evidence 
relates to theories. I suggest that nobody should write either anti- 
creationist or anti-evolution books or articles unless they have stud-
ied both and have at least one good, well-informed friend in the 
group they are arguing against. That would at least soften a lot of 
empty rhetoric.

Ed. Even if you are confused about macroevolution, you do at least 
seem to grasp what microevolution and speciation are about. And 
there is some validity in what you say about the arguments over 
evolution. We probably do need to improve our understanding of 
what creationists think, in order to do a better job of showing how 
wrong you are. 

Carl. Touché! 
This overlook is a great place to eat our lunch. I remember, years 

ago, hiking down to the bottom of the canyon with a student. Other  
times I just hiked down to the Coconino Sandstone, near the top 
of the canyon, to study the fossil tracks, while my colleague had to 
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hike all the way down to the Cambrian. I was sure I had made the 
right choice of research project!

Ed. Yes—the practical choice! And this sandwich is delicious.

Carl. Was there ever a time in your life when you thought there might 
be a God, or when you even read the Bible?

Ed. Oh, yes. As a kid I was part of a Christian family. We regularly 
went to church and learned all the Bible stories. I was a true believer, 
and life was good.

Carl. What influenced you to change?

Ed. In school I began to learn about evolution. I didn’t pay much atten-
tion to it, but by the time I reached college it became too convincing 
to ignore the implications, and even more convincing by the time 
I finished graduate school. All that the science teachers gave us was 
built on the theory of evolution, which I could no longer reconcile 
with what I had learned in church and at home. I could no longer 
accept those quaint beliefs from an old book. Some Christians try 
to weave macroevolution into their religious beliefs, but that didn’t 
make sense to me. The logic of those two ideas doesn’t fit together. 
I am with Jerry Coyne in the conclusion that religion and evolution 
don’t have any connection with each other. So that is what brought 
me to where I am now.

Carl. Your early life was happy, but that was not the experience of 
some former Christians. They have very negative memories of their 
home and religious life. 

Ed. I know some who are like that. I guess I was fortunate to be in a 
loving, sensible Christian family. At the time it all made sense to 
me.

Carl. Look at those condors flying past. They are so magnificent! 
Coming back to your description of your early life—do you ever 
think about that and miss that experience you had as a child?

Ed. There are dark moments when I think back on that time and 
miss it and even wish it was a true experience. But I can no longer 
believe in lies, no matter how comforting those fables might be. 
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Fortunately, my family is still loving, and they seem to accept my 
choice and still care about me.

Carl. The God I know also highly values our freedom of choice. His 
entire approach to relating to the human race is based on the impor-
tance of that freedom of choice.

Ed. If I could believe a God like that was really there, it might still have 
some appeal. But that doesn’t square with what science has taught 
us. And I’m affected by those episodes of mass murder by people 
whose God tells them to do it. I can’t be satisfied with sweet, false 
answers to the big questions of life.

If you don’t mind, I would like to hike alone today. Nostalgia is 
interfering with my objectivity, and I need to clear my mind.

Carl. I understand. I will see you tomorrow morning.
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CHAPTER 6

Deep Time

Ed. That was a very good breakfast, and after having time yesterday to 
collect my thoughts, I am ready to go again. These Grand Canyon 
cooks know what they’re doing. They must not be creationists! 

It seems that we do agree on one thing at least. A lot of evolution 
happens within and between species. I still see some big problems. 
If the Bible story of Creation were true, then the history of life on 
earth, the time since about the beginning of the Cambrian, would 
have to be only thousands of years, not 541 million years. Is that not 
correct? How do you reconcile that with the evidence? For example, 
this impressive set of rock layers here in the Grand Canyon—and 
this is only the Paleozoic! The rest of the geological column is above 
this, to the north in Arizona and Utah.

Carl. There is indeed a lot of rock, but what types of evidence con-
vince you that the 541 million years is correct?

Ed. Obviously radiometric dates are the strongest evidence. That data 
systematically nails down the age of rocks, right up through the 
geological column, with an ever-increasing level of accuracy.

Carl. I will grant you that one, at least most of it. Creationists have 
done some interesting work on this, but I still don’t really know how 
to explain it. But what other evidence do you have?

Ed. You seem to be implying that the radiometric dates are not enough! 
You are asking for more evidence? The radiometric dating is based 
directly on well-understood principles of physics, and that is solid 
science.

Carl. That could seem to be the end of the story, unless other evi-
dence contradicts the radiometric timescale, for at least the time 
since the Cambrian. There is such evidence, and so even though I 
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don’t have a convincing answer for the radiometric dates, we seem 
to have reasons to keep an open mind and keep examining many 
lines of evidence. 

As you probably suspect, I also have biblical reasons for not just 
taking the accepted dates at face value. I am willing to predict, based 
on what God has revealed, that as serious scientific research contin-
ues, it will become more evident that the radiometric data mean 
something different than the current interpretation. I suggest they 
are giving us important systematic information but not telling us 
the time in years for the geological column.

Ed. You can’t be serious! You are risking having science prove that the 
Bible is wrong, and that would destroy all your religious faith. Since 
your faith is such a big thing in your life, what happens then? You 
are betting your career on the risky idea that some mythical “God” 
knows more than scientists do. 

Carl. Would I want to maintain faith in something that turned out to 
be false? No. The Bible, and my experience with it, gives me many 
reasons to have confidence in what it says, and I am not threatened 
by the possibility that I may not always have all the answers. I’m 
quite sure I could not adequately convince you, in this short time 
we have together, that my biblical faith is justified. I have sufficient 
reasons for that faith, however, so I will use it as the foundation for 
searching for scientific answers to my questions, with confidence 
that it will be a fruitful search. That doesn’t mean that all my per-
sonal ideas will turn out to be correct. After all, when I apply what 
the Bible says in my examination of scientific theories, I am inter
preting how to do that. It is a human endeavor. I may not get it 
all correct, but I’m confident that this approach will lead to new 
insights, supported by a closer look at the evidence. It already has. 

I don’t use science to test the accuracy of the Bible. I believe our 
human experience is too limited to justify that. Rather, I allow the 
Bible to help me ask better questions in my scientific searching—
questions that we would otherwise probably not think of. 

Ed. Thinking of new constructive questions is certainly beneficial. But be-
yond that, I think I am in deep water, way over my head! But let’s keep 
looking and talking. Maybe I can yet put some sense into your head. 
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Carl. You can keep trying! I don’t mind. As I said, it is not threatening 
to me for someone to disagree with me. I will also try to convince 
you that I have something worthwhile to share.

I have trouble reconciling several types of evidence with a millions- 
of-years timescale. One is the abundant biochemicals, like proteins, 
found in fossils dated at tens or even hundreds of millions of years 
old. Something seems to be wrong there.

Other evidence comes from geology. Conventional theory claims 
that the ancient rock formations, all through the geological column, 
were produced slowly by essentially the same geological processes 
we observe occurring on earth today, like rivers depositing mud or 
sand. And yet as I examine those rocks I see features that are just too 
out of harmony with the slow, usually gradual modern processes. 
But maybe we should begin with the old biochemicals.

Ed. OK, those are fascinating. It is amazing how those proteins have 
lasted for so many millions of years.

Carl. Publications since early in the twentieth century have been re-
porting proteins in ancient fossils, but the work that really began 
turning heads was done in North Carolina by Mary Schweitzer. 
She found the protein collagen in dinosaur bone, from the Cre-
taceous. The tissue was not mineralized—it was still protein that 
was even stretchy. She also found little red objects that seemed to 
be red blood cells in blood vessels. Others had a hard time accept-
ing this evidence. Some claimed the evidence must be the result of 
modern bacteria in the fossils. Schweitzer’s findings were so unex-
pected because research on modern proteins shows that the amino 
acids in proteins are destroyed by natural processes in thousands 
of years—so how could they be more than sixty million years old? 
Schweitzer said her favorite response by a reviewer of one of her 
manuscripts was the statement, “I don’t care what the evidence is, 
I don’t believe it.” 

Ed. That reviewer didn’t express himself very well, but he had a valid 
point. We know how old the fossils are, from the radiometric dates. 
The age is not in question, so something has to be wrong with the 
biochemical research. Does Mary Schweitzer think the fossils are 
only a few thousand years old?
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Carl. No, she accepts the old age for the fossils. She still believes the 
biochemical evidence and has used additional methods to verify 
that the tissue is really from the dinosaur. Her evidence is strong, 
and she evidently thinks there must be an answer for the seeming 
conflict between the date and the existence of the proteins. When 
two lines of evidence are in conflict, this tells us something will be 
discovered that will resolve the conflict. Think of this situation as 
an opportunity—a clue that discovery is awaiting the serious re-
searcher who diligently pursues the challenge of finding the answer 
to this puzzle.

Ed. I like that. Scientific progress is all about accepting challenges and 
following up on clues. The things we know for sure, like the ages of 
the rocks, will tell us when we need to look elsewhere for the answer 
to the challenge.

Carl. This also tells us there should be room in science for different 
ideas about what is known “for sure.” We discussed why science 
does not provide absolute truth but only evaluates different models 
and helps us see which model fits the currently available evidence. 
What if the real problem is in our understanding of the radiometric 
evidence? And everyone is only assuming that the solution to this 
puzzle is in finding how biochemicals can last millions of years? 
What if there is surprising evidence about radiometric processes 
waiting to be discovered? I think you will say that is ridiculous, 
but what if I am right about this? Some creationists are pursuing 
research for answers to these questions.

Ed. Certainly you are wrong, and why would a scientist spend his or 
her time pursuing questions like doubts about these dates, when 
they’re confident that the research will lead nowhere?

Carl. They shouldn’t spend their time doing that. Motivation and in-
sight will come to a person who’s pursuing research they believe in, 
so if new data on radiometric processes is to be discovered, it will 
most likely be found by someone who does the research because 
they believe in it; they believe there might be new data to be discov-
ered. If they do make a breakthrough—find a theory that better ex-
plains the radiometric data—an important next step follows. Then 
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we want to know if their discovery is real or just a result of their 
careless thinking. At that stage in the study, it is best if some scien-
tists are willing to look at the question from different sides. When 
they do so, their interaction will in time reveal which interpretation 
stands up to critical tests of their opposing ideas. The correctness of 
a theory is best revealed if it has to stand up to serious challenges. 
Are those who believe in the accuracy of radiometric dates willing 
to accept such a challenge, or will they stand on their assumptions 
and reject challenges to their favored dating methods out of hand?

Ed. OK, fair enough. Perhaps someone will accept the challenge and 
show that the fossils really are that old. Now I’ll throw one of your 
questions back at you. You propose that these ancient biochemicals 
are evidence that contradict the deep time scale. Is this all you have? 
Or do you have other such evidence to share? 

Carl. Actually, I have only just begun! The other arguments against 
deep time will be geological. Some of these directly address time, 
and others imply that conventional geology theory doesn’t work in 
general. 

By “conventional theory” I mean the idea that modern geological 
processes, extended through time, produced the ancient rock for-
mations. For example, fluvial sediments were deposited by flowing 
water—rivers, streams, or floods. This part of the interpretation we 
will probably all agree on. The big question is whether the ancient 
deposits resulted over deep time by the types of flowing water sys-
tems we observe today, or whether they developed rapidly by much 
larger-scale, more catastrophic processes. Some of us see evidence 
in the rocks that seems to indicate a lot of those large-scale, cata-
strophic events. In fact, sometimes when we examine the sedimen-
tary rocks we ask ourselves, “Where in this series of sedimentary 
layers can those millions of years fit?” This is the topic of geology 
research by creationists. 

Ed. I see. You’re thinking they were deposited by the global flood?

Carl. I would consider that possibility, at least for a number of forma-
tions, but science can’t readily test such a big concept as the global 
flood. What we can do is ask, for each rock formation, “Does the 
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evidence here indicate a slow, gradual fluvial process, or a large-scale, 
more rapid process?” And in many cases when I say “largescale,” I 
mean that it looks as though some process deposited sediment over 
hundreds or thousands of square miles, instead of a few meters or 
square miles, as in modern river systems. If you’re game, we could 
go look at some of these phenomena.

Ed. This excursion is growing more expansive! But why not? I’m will-
ing to have my doubts about your flood confirmed, which will cer-
tainly happen. 

I guess we will have to leave the Grand Canyon, but I look for-
ward to more adventures.

Carl. We can do some serious driving and examine a few of those 
geographically widespread rock formations and compare them to 
the modern processes believed to have formed them.

Ed. This should be an experience! I’m sure you can’t be right and so 
many other geologists wrong. Your evidence will need to be really 
good.

Carl. That’s a challenge I can’t refuse. My experience of traveling west-
ern North America in study of its awesome geology with my stu-
dents over four decades and publishing research papers from our 
geology and paleontology investigations has raised many questions 
and suggested some answers that I find convincing. 

Of the many rock formations we could choose, we might as well 
start with one of the really widespread ones—the Upper Jurassic 
Morrison Formation. This formation is understood to be primarily 
the result of rivers and floodplains, with part of it deposited in lakes 
or swampy areas, and it contains many animal fossils, including 
abundant dinosaurs, but few plant fossils. It is sandstone, siltstone, 
mudstone, and limestone, and it has colorful layers that vary from 
gray to red or purple to green. 

It will be good to review what is meant by a rock formation. 
When a geologist identifies a specific body of sandstone, for exam-
ple, he or she follows that sandstone across the landscape to deter-
mine how far it extends. At one end it may go underneath other 
rocks, so it isn’t possible to follow it farther. 
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Ed. That’s right. We can only know how far it goes if we can find evi-
dence of it. The geologist can see that this body of sediment, with 
identifiable characteristics, occurs over a defined geographic area. It 
may be that a similar sandstone formation is found forty miles away, 
but if it can’t be determined that it is the same body of sandstone, it 
will be named as a different formation. Is it really a different body 
of sand, or did it just change somewhat in the intervening forty 
miles, where it was not visible on the surface? That is a judgment 
the geologist will need to make.

Carl. That’s a good description of the process of identifying and nam-
ing formations. It’s an important element in geology research, but it 
does have some limitations. 

Ed. The Morrison Formation is truly a famous deposit of dinosaurs. It 
is also in many places very colorful, as you mentioned, because of 
the volcanic ash that it contains. I have always found it to be a great 
source of wonder and of instructive fossil evidence.
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CHAPTER 7

Questions About Deep Time

Carl. We are now in Colorado, after a whirlwind tour of parts of the 
Morrison Formation in several states. Let’s review what we saw. In 
northern Texas, the Morrison Formation contains sandstone but is 
largely shale, red to bluish in color. And it has the usual dinosaurs. 
You remember the outcrop we saw?

Then we traveled west very fast to see some of the Morrison in 
New Mexico, and we didn’t get any speeding tickets. We saw a Mor-
rison outcrop in northeastern Arizona, and didn’t it look familiar?

Ed. The geology is awesome, but I’m not sure what it’s telling us.

Carl. Hang on, and it will become clearer before we are done. In east-
ern Utah, near the tourist town of Moab, the Morrison outcrops 
yield plenty of material for the shops that sell fossils, and the rocks 
are typical Morrison Formation.

You recall the sweeping river and floodplain deposit in Montana, 
not far from Canada? We found the same Morrison with its dino-
saurs there. How many rivers are there that spread sediment over 
such a large area?

Ed. It is a long way, but think of how long the Mississippi River is. 
Certainly it goes farther than we traveled. You haven’t convinced me 
yet of the catastrophic flood.

Carl. We aren’t done yet! The Missouri-Mississippi River system is 
very long, but it is a ribbon of river sediment and doesn’t spread its 
sediment over an area five hundred miles wide. But someone might 
suggest that such a Jurassic river ribbon just turned a wide corner 
from Montana and went east, so let’s keep considering what we saw 
and find out if we were following a ribbon of sediment deposit or a 
vast, wide area of it.
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We saw Morrison in South Dakota, Nebraska, and Kansas. And 
now we’re in central Colorado, where the formation was first named.

Ed. This dinosaur bed is enormous! These ancient river systems were 
huge, very different from the rivers we have now. But that’s just the 
way it was. I don’t see that Noah had anything to do with it.

Carl. Nice sarcasm! As we said before, science can’t tell us whether 
Noah was involved; we can only look at the rocks we see and try to 
understand the processes that put them there. You’re right about the 
ancient river systems being very different from rivers on our earth 
now. Think about that observation you made and what it means. 
The Jurassic “rivers” were not just different; they were radically, 
fundamentally different! Look at this area we have been through—
parts of Texas, New Mexico, Arizona, and Nevada; all over Utah, 
Colo rado, Wyoming, and Montana; western North Dakota, South 
Dakota, Nebraska, and Kansas! We find no evidence of any large 
rivers in the Morrison. The Morrison Formation covers at least six 
hundred thousand square miles! A deposit made by flowing water 
from Canada to Texas and from the slot machines of Las Vegas, 
Nevada, to central Nebraska—what does that tell us? 

Ed. I see that I share one problem with you—I don’t know how to 
explain some things. I just know that science must begin with some 
basic assumptions in order to function. We can’t allow God to be in-
volved, with His Creation and Flood stories. The laws of nature can’t 
be violated and still allow science to reach unbiased conclusions.

Carl. We do want unbiased conclusions, but could it be possible that 
even agnostic or atheist assumptions could bring their own biases? 
Why can we not just look at this vast Morrison, with its system of 
moving water, and, with our minds open to various options, rec-
ognize the possibility that the evidence may indicate a catastrophic 
event that was very different from what happens on earth now? The 
laws of nature were not different. Water never did flow uphill. But 
the circumstances were very different, and it is tough to try to ex-
plain the Morrison sediments by an extension of modern rivers and 
streams through deep time. 

Time does not perform miracles, and I suggest it would be close 
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to a miracle for observed modern processes to spread this relatively 
uniform deposit over such an area for millions of years. We live in 
a world with modern landscape that is a collage of valleys, hills, 
mountains, gullies, and rivers running in channels. That is what 
modern geological processes do. Since water did not ever flow up-
hill, how did this six-hundred-thousand-square-mile Morrison 
flood happen unless a vast catastrophe flattened the land and set 
the stage for the rapid deposit of the Morrison Formation over a 
relatively uniform surface?

Ed. The Morrison Formation is indeed unique. I suppose an un-
usual event like this could happen, but this is just one formation. 
What about the rest? Many formations must be different from the 
Morrison.

Carl. I’m glad you asked. The widespread, flat-lying nature of the 
Morrison is not unique but is actually quite typical of the Paleo-
zoic and Mesozoic sedimentary formations. Since we are here in 
Colorado, let’s take a side trip back to Utah and look at another 
formation—the Upper Triassic Shinarump Formation. That is a 
very uniform deposit of sand and rounded pebbles, like the pebbles 
you could find in a streambed. Pebbles like this don’t just randomly 
exist; they were rounded by being bounced against one another in a 
flowing river or stream.

Later that day . . .

Carl. We see the Shinarump here at the top of the cliff, west of St. 
George, Utah. You can see the sharp, continuous contact of the Shi-
narump with the Moenkopi Formation below it. The Shinarump 
usually is at the top of a cliff, because it is such hard rock that it 
doesn’t erode easily. The softer Moenkopi erodes more easily, but 
the hard Shinarump holds up the cliff. We don’t have the time or 
money to charter a helicopter, but if we did so and flew along that 
cliff, which I have done, all the way across Utah and into northwest 
Arizona, we would see how persistent and extensive the Shinarump 
is. And it doesn’t stop there. It goes southeast through New Mexico 
and north through much of Utah and eastern Nevada, into Colo-
rado, and maybe into Texas. 
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Ed. I have heard of the Shinarump. It is interpreted as a braided stream 
deposit. Braided streams flow fast enough to carry pebbles like these 
as well as sand. Thus, braided streams carry the type of sediment we 
find in the Shinarump, which explains how the sand and pebbles 
got here. 

Carl. Yes, but something important is missing from your explanation. 
Think of what braided streams are like in the modern world. The 
problem with the braided stream interpretation arises if we think 
about braided streams in the context of what is around them. The 
stream flows in a stream channel and erodes into whatever makes up 
the ground where it is. The path of the stream may change through 
time, but will it uniformly spread sand and pebbles over a vast area? 
If we could cut a trench across a modern braided stream channel, 
and perhaps make the trench a mile long, we could see what kind 
of deposit a braided stream will produce. We would find complex, 
nonuniform sediments along the length of that trench, rather than 
uniform sand and pebbles. There would be patches of sand and peb-
bles separated by patches of mud or soil. That is in striking contrast 
to the uniform nature of the Shinarump, which is sand and pebbles, 
about fifty to one hundred feet thick, covering more than one hun-
dred thousand square miles! How do you spread a sheet of sand and 
pebbles uniformly over such an area? In a world like the one we live 
in, it just doesn’t even begin to happen that way! 

And since streams with such coarse material in them have power 
to erode, why didn’t the Shinarump streams, over millions of years, 
erode away the mud or sand in the softer formations below them?

Ed. That’s another question I can’t answer. I still know that science 
cannot accept mythology, and that is what you are bringing into 
this conversation! Why are other geologists not thinking the way 
you do? Why are they not bringing major catastrophes into their 
explanations? It seems like you folks are alone in this.

Carl. We are. Why is that? Is it because of the evidence? Or is it be-
cause of philosophy and assumptions? We all make philosophical 
choices, and they affect what evidence we notice and take seriously. 
The philosophy and assumptions I am questioning are part of the 
concept of methodological naturalism—or MN. If we accept MN, 
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it doesn’t allow us to ask questions that could challenge deep time 
and gradualistic geological processes. Science dominated by MN 
limits the types of questions that can be asked. But what if MN is 
not correct? And it isn’t apparent to me that the evidence is on your 
side. 
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CHAPTER 8

Macroevolution—A Certainty?

Ed. All this travel is tiring, and the geology is perplexing. I suggest we 
sit under some juniper trees and talk about something else, like 
macroevolution. That is where you have a lot of problems! Bi olo-
gists know how mammals, dinosaurs, beetles, and fish came to 
be. They were not invented by some creator but evolved through 
immense time. Even the puzzling Morrison Formation can’t erode 
that fact; and it is a fact! 

Early in this trip you suggested that a growing number of scien-
tists are having doubts that macroevolution is just an extension of 
microevolution. Some are, but even if we don’t know for sure how 
macroevolution works, the fact of such evolution remains. I will be 
intrigued to see how you deal with that. The fossil record begins 
with simple organisms, and they get more complex and varied as the 
millions of years of evolution roll on. 

Carl. I admire your confidence, even as I doubt that its foundation is 
as sure as you believe it is.

Ed. How can the foundation be uncertain? Evolutionary biologists 
can make phylogenetic trees that show which animals evolved from 
which others. The entire army of evolutionary biologists at universi-
ties around the world agree that Darwinism, the understanding that 
all organisms evolved through random mutations and natural selec-
tion, is the only explanation for the origin of all these organisms.

Carl. Darwinism is indeed the accepted explanation if we assume 
there was no creator. But those phylogenetic trees all require the  
assumption that the similarities between different organisms re-
sulted from evolution from common ancestors, rather than similar-
ity because of a common designer. This is the philosophical choice 
we have to make, but let’s leave that aside and discuss evidence. 
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In Darwin’s day, nothing at all was known about genetics and 
molecular biology, but the frequency of new discoveries in those 
areas has been going through the ceiling in recent years. Those are 
the fields that deal directly with whatever process of evolution is oc-
curring. I also notice that it is scientists in molecular biology and 
genetics who are now quite vocally expressing doubts about random 
mutation and natural selection. Maybe something is there that we 
should pay attention to, no matter what assumptions we prefer.

Ed. Those guys are sitting in their laboratories and not in touch with 
the real world of natural history! If they were, they would under-
stand evolution. One of the clearest cases is the loss of eyes by  
animals living in caves. Mutations damage their eyes, and since they 
don’t need eyes in the darkness of the caves, natural selection does 
not eliminate those individuals with those mutations. But some ani-
mals living out in the daylight no doubt get those same mutations, 
and natural selection weeds out the damaged individuals. That is 
evolution in action, and you can’t argue with that!

Carl. You are again using microevolution as a general argument for 
evolution, but I will let you get away with it to address the bigger 
issue.

I used to teach my students exactly what you describe. I also some-
times tell my students that half of what we teach them is wrong. 
But we don’t know which half is wrong until science moves on and 
makes more discoveries. This is just such a case. Recent research 
has found that the blind cave fish don’t have mutations to their eye 
genes. The eye genes are intact, but molecular systems outside of the 
DNA, recently discovered, manage how the DNA is interpreted. 
This is called epigenetics—control systems outside of or above the 
DNA. Epigenetics is a rapidly growing field of study and is revo-
lutionizing the understanding of genetics. The environment—the 
dark cave—was somehow sensed by the fish’s molecular sensors, 
and little epigenetic markers turned off the eye genes. Epigenetic 
signals and markers manage a lot of other aspects of genetics, and 
in this process the internal molecular systems of animals and plants 
sense the environment and initiate beneficial nonmutational genetic 
changes that can be inherited.
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Ed. Wait a minute! That sounds like serious heresy. I know they don’t 
burn heretics anymore, but you are on dangerous intellectual 
ground. If internal genetic sensors can initiate beneficial, heritable 
changes, someone or something knows how to determine what the 
animal needs and make the necessary changes. That sounds like 
some kind of magic. Who is the genie doing that—the tooth fairy? 
Darwin understood that all biological changes must begin with 
random genetic events. If they are not random, then someone is 
messing with the system. Even if you believe in your Creator God, 
it sounds like He is tinkering with genetics at each step of life, and 
you said you don’t believe that. So how do you explain this?

Carl. I don’t believe God is tinkering, and such tinkering is not nec-
essary to explain epigenetics. Epigenetics is solid science, sup ported 
by an increasing amount of evidence. It seems that the Creator 
knew, before He designed the biochemical and genetic systems, 
that organisms would face challenges in their lives and would need 
to be able to adapt to changes in their environments. He made the 
molecular system so it could sense what the environment was like 
and adjust accordingly, without any tinkering needed. So as I un-
derstand it, the explanation for all the amazing genetic and other 
molecular systems is in their original design, not in daily tinkering, 
even by the tooth fairy! The Creator was wise enough to make a 
mechanism that works.

Ed. If this is all true, why is the world of evolutionary biologists not ac-
cepting it? I don’t see any of this in the newest evolution textbooks.

Carl. You are right, but only partly right. The standard evolution texts 
ignore or downplay new molecular discoveries like epigenetics. The 
molecular biologists, the ones who really know what is going on in 
the genetic system, point out that evolutionary biologists are ignor-
ing three decades of molecular biology research. The evolutionary 
biologists object to the findings of this research, but according to 
the molecular biologists, this objection is philosophical, not scien-
tific, and is not supported by empirical evidence. By the way, the 
molecular biologists I am referring to are not creationists; they just 
recognize that Darwin was wrong.
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Ed. If what you are saying is true, this could lead to war among 
scientists.

Carl. The “war” has already begun! The reason I say you are only 
partly right is that a group of evolutionary biologists—who are not 
creationists—recognize that epigenetics is real, and they are devel-
oping an alternate evolution theory, called the extended synthesis, 
utilizing epigenetic insights. At a recent conference, a confrontation 
arose between conventional evolutionary biologists and advocates 
of the extended synthesis. Individuals who were at the conference 
concluded that the conventional thinkers did not answer the issues 
raised by the proponents of the extended synthesis but just insisted 
that selection was an adequate explanation. I propose that epigenetic  
discoveries help us see how small-scale evolution works rapidly and 
effectively to quickly adapt organisms to their environment, just as 
creationists have been saying all along.

One conclusion from that conference that I agree with was that 
neither group had a workable explanation of how new structures 
arose—novelties like bones, eyes, kidneys, the vertebrate limbs or 
wings, or hands that can skillfully play a violin. Natural selection 
only eliminates bad features. It does nothing, nothing at all, to 
originate a new structure, a new gene, or an adaptation of some 
structure. 

These new things, in evolution, can originate only by a long se-
quence of specific genetic changes, but those changes must occur 
randomly, and such a new structure has to be mostly complete be-
fore natural selection can even recognize it. For many of us who are 
aware of the molecular awesomeness of living things, this is simply 
not credible.

And some of those features are not even necessary for survival. 
They are bonus features, like many abilities of the human brain. 
Though not creationists, even some of the molecular-biologist crit-
ics of Darwinism don’t know how to explain life and the diversity 
of life-forms. They simply say it is a mystery. I think they are the 
honest ones. 

Ed. Some of those things are a puzzle. I don’t know the answers. And 
there are also puzzles for you, if you face it honestly. For example, 
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what about a big category of evidence, which we haven’t talked 
about yet, that requires evolution to explain the data? Like Hox 
genes, which control embryonic development, putting the parts of 
the body in the proper place. Some groups of invertebrate ancestors 
to the vertebrates have one set of Hox genes. Then as the vertebrates 
evolved, the Hox genes were duplicated a couple of times, so most 
vertebrates have four sets. A further duplication of three of these sets 
happened in some fish. So we see that evolution provided the ex-
tra Hox genes for animals with more complex structures and more 
varia bility that needed the more sophisticated control of embryolo-
gy. This is clear evidence for evolution. 

I will give just one more example, and that should be enough to 
clinch the case for evolution. All living organisms have the same 
biochemical system in their cells. This shows that they all evolved 
from the same ancestor, and the biochemical system evolved only 
once. Otherwise, different animals would be expected to have dif-
ferent biochemical systems.

Carl. You’re right that these are examples of a huge category of evi-
dence always used to prove evolution. I am not sure I could ex-
plain all of them, but your illustrations and others like them don’t 
demonstrate what you think they do—not at all. 

For example, two possible explanations exist for the common 
biochemistry of all organisms. If life evolved, then your explanation 
would be correct: all life came from one common ancestor. But if 
life was created, then the evidence says the Creator designed one 
biochemical system and used that in all life-forms. That is all that 
we can conclude from this type of evidence. It can’t tell us whether  
life evolved or was created. That decision comes from those all- 
important assumptions we all make.

The same is true for the fascinating Hox genes. Did evolution du-
plicate them, or did the Creator give each animal group the number 
of Hox genes they needed, according to their level of complexity? 
Each answer is based on a required assumption. 

Where the assumptions meet the evidence is at the point 
where we analyze the details of biochemistry and the genetic- 
epigenetic system. Then the awesome complexity and sophistication 
of it all eliminates, I believe, the possibility that such overwhelming 
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intricacy and precision could develop through random mutations 
and natural selection. 

Ed. I don’t know about all of this. As I said before, I also have ques-
tions I can’t answer. I will have to stay with the scientific method, 
however, which cannot accept any type of supernatural or even 
any type of genetic or epigenetic foresight that can know what will 
be good for an animal. It all must begin with Darwin’s random 
variation.

Carl. We are back where we began. We can’t demonstrate or prove 
how life arose and developed. We all have unanswered questions, 
and we each make a choice of what assumptions to start with.

One other perspective exists that we can’t ignore. You have a lot 
of confidence that the evolutionary biologists who study nature, 
speaking here of evolutionary history, understand it all better than 
the molecular biologists in their laboratories. There’s a very basic 
flaw in that logic. The molecular biologists, studying the molecular 
processes that underlie evolution, are dealing with what is happen-
ing right in front of them, minute by minute, in living organisms. 
Even though the complexity of life makes their research challeng-
ing, they can keep collecting evidence on these active, continuous 
processes that are happening right now. 

In contrast, the study of evolutionary history is attempting to 
figure out events that happened, or are presumed to have happened, 
in the distant past and cannot be observed by us. Since we can’t 
observe these events, we have a big handicap in trying to determine 
what actually did happen.

Ed. I see what you’re saying, but that is where those fossils become 
important, and you haven’t explained them.

Carl. True, and on the other side there are orphan genes, the demise 
of junk DNA, and a number of other challenging issues yet to be 
explained by any naturalistic theory of evolution. I guess we will 
need to continue this tomorrow.

Ed. I suppose. This could be endless! Another nagging question about 
your God is this: How can you say He is a loving God who val-
ues our freedom of choice? How can that be, since your God still 
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demands that we accept His dominating power? If we don’t, we will 
die instead of having eternal life. 

Carl. Imagine with me for a moment that there might be a different 
reason why only some people will live forever. Maybe God gives 
eternal life only to those who would enjoy it. Does that sound 
weird? Is it possible that some people would not enjoy life in a uni-
verse where everybody is kind and unselfish, and no one is interested  
in dominating or controlling anyone else? 

Ed. Interesting idea. I hadn’t thought of that. Hmm. It can’t be true, 
but if it was, it would make God look very different from what 
many of us think. Tomorrow, let’s stay with the science. That is 
where the real issues lie.
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CHAPTER 9

Macroevolution Once More

Ed. All this business about doubting biological evolution makes me 
think that more discussion of those rocks would be better than this 
topic! But you still have some problems to solve before I let you off 
the hook on macroevolution. For example—the fossils.

Carl. If you remember what Darwin said about fossils, that’s a good 
place to start. He knew that the fossil record didn’t contain the innu-
merable evolutionary intermediate forms that would show that evo-
lution of one group from another actually happened. His discussion 
of fossils focused on explaining why he thought the fossil record did 
not support his theory. He thought that after a lot more searching 
was done we would find many of those intermediate forms.

But the major transitional forms haven’t been found. Essentially, 
no convincing evolutionary intermediates between phyla or most 
classes of organisms have been found. Another problem with the 
fossil record is that the earliest fossils are different from those that 
come later in the record, but they are not actually simple. The same 
amazing biochemistry we see in living organisms now was there 
from the beginning. The early trilobites, for example, had the same 
complex legs, bodies, and sophisticated compound eyes as living 
arthropods do now. So I’m not sure why you think the fossils will 
show that my thinking is wrong.

Ed. Certainly you are aware of the fossil Tiktaalik, the perfect inter-
mediate between fish and tetrapods, the four-footed vertebrates; or 
of the Triassic fossils that show various intermediate forms of the 
mammal ear bones that evolved from reptile jawbones. As you look 
farther up in the Triassic rocks, these fossils gradually look more and 
more like mammals. Or what about the feathered dinosaurs that 
demonstrate the evolution of birds from dinosaurs? 
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Carl. Those are famous examples, but do they show what you think 
they show? I’ll begin with the most difficult one first. Those Triassic 
fossils that seem to have changing ear and jaw bones are the most 
puzzling to me. They are a strange and complex phenomenon, but 
still not the type of evidence needed to decide whether mammals 
evolved from reptiles. 

I’ll suggest one very preliminary possibility. It looks as though a 
set of genes, under the control of epigenetic or other DNA manage-
ment systems, can be used to make the extra jawbones in reptiles, 
or mammal ear bones, and the Creator designed them that way. 
Perhaps in the Triassic a variety of species had damaging mutations 
of this system, resulting in those puzzling fossils. This explanation 
does not explain all the complexities of these fossils, even for me. It 
will not be acceptable to most scientists, and I don’t suppose it will 
convince you. But my purpose is to begin to understand what the 
options could be for a creationist like myself.

Ed. Nice try, but I am not convinced. Now how about the others?

Carl. OK, now the origin of land-dwelling vertebrates. The discovery 
of Tiktaalik is an interesting case of a successful research result com-
ing from a bad theory. A group of paleontologists wanted to find the 
transitional form from fish to tetrapods, so they examined the rocks 
of the right age, of the right paleoenvironment, and in the right 
geographic location. Success! They found a fossil with the almost 
perfect transitional anatomy—Tiktaalik.

Then a few years later, a paper was published describing good 
fossil tetrapod tracks in Poland, and according to radiometric dates 
they’re twelve million years older than Tiktaalik. What does that 
mean? Even though Tiktaalik has the anatomical features that seem 
right for the intermediate, it can’t be the ancestor of tetrapods, be-
cause tetrapods lived long before it existed. Now radiometric dating 
is causing problems for your theory! Also, creationists can suggest 
other good reasons why Tiktaalik was designed with those ana tomi-
cal features. 

These paleontologists looking for tetrapod ancestors used some 
good information to hypothesize where to find the intermediate. 
They found what they were looking for, but their hypothesis was 
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dead wrong! There must be another reason, other than an evo-
lutionary sequence, for why those fossils are buried in the order 
they are. 

The feathered dinosaurs are more interesting, but they say more 
about the role of hypotheses and assumptions than about evolution. 
If a person has chosen to believe that birds resulted from evolu-
tion, rather than creation, they will simply be asking which group 
of animals are the most likely ancestors of birds. In that case, the 
dinosaurs appear to be the best option for a bird ancestor. But if 
you don’t make the assumption of evolution, and ask whether birds 
evolved or were created, it’s a very different situation. 

First of all, a long discussion has been going on about whether 
some dinosaurs were warm-blooded. If they were, they would need 
some type of insulation, and if so, why not feathers? Is there a good 
reason to think the Creator would not give some dinosaurs feathers? 
Reptiles are more anatomically similar to birds than to mammals, 
so probably feathers would be a more logical choice for dinosaur 
insulation than hair or fur.

A considerable variety of feathered dinosaurs and Mesozoic birds 
has been found, and their limb skeletons are similar. The bigger 
question is whether this is evidence for the evolution of flight, or if 
there was just a variety of flying birds and nonflying feathered dino-
saurs. Having feathers doesn’t show that these dinosaurs were on the 
way to flight, and there is no definite evidence for how dinosaurs 
would actually begin to fly. No convincing fossil evidence for the 
evolution of flight in birds has been discovered, and the situation is 
even worse for bats or pterosaurs, the flying reptiles.

Ed. But most scientists know that these flying creatures evolved from 
nonflying animals. I suppose you will claim that this belief is only 
the result of the assumption that there is no creator. Do you really 
think evolutionists are so shallow? 

Carl. I don’t think they are shallow, but I can’t agree with their logic 
or their conclusions. If the fossil or other scientific evidence for the 
evolution of flight is not convincing, what am I supposed to think 
is behind their belief in the evolution of flight? Since the evidence 
is missing, what alternative is there to my interpretation that the 
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belief in evolution of flight is only an assumption—the assumption 
of naturalism? 

Ed. OK, I will have to agree that we all make assumptions. But some 
assumptions you have to make if you want others to accept you as 
a real scientist. 

Carl. By “some assumptions,” you really mean one particular  
assumption—the assumption that there is no creator, or if there 
is a Creator, he or she or it hasn’t done anything that would affect 
science. In other words, the assumption that all animals came to be 
by the laws of chemistry and physics alone, with no intelligent help.

Ed. You finally got it!

Carl. Well, you can put me in whatever category you wish, but I am 
more interested in seeking truth than in being accepted into a par-
ticular club of scientists. And a few things about macroevolution 
still need to be out on the table. 

If life is all the result of evolution, with no creator or other intelli-
gent designer, then every gene that exists must have evolved in short 
steps from other similar genes in ancestors. That was a comfortable 
interpretation for scientists to hold before our new ability to sequence 
the genomes of many organisms. Now we know that many orphan 
genes have no precursor genes in any ancestral group. These genes 
just appear, with no ancestors! And there are thousands of them, 
seemingly in all groups of organisms. Humans have at least a thou-
sand orphan genes. This is a serious problem for macroevolution— 
maybe even an overwhelming, unsolvable problem.

Ed. If that were real, it would be a big problem, but we will wait and see 
what new evidence appears that will modify this situation. Evolution- 
based science will win this argument in the end.

Carl. That’s fair enough. That is often the best response for all of us: 
don’t get too concerned while we wait to see what new discoveries 
science has to offer. A lot of research is being done on this, however, 
and the orphan gene problem keeps getting worse for evolution, 
not better. 

I will mention just one more biological problem. For years the 
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bulk of our DNA was interpreted as junk DNA—leftover junk 
from the evolution process. This junk DNA also had one important  
function in evolution. It was the proposed source of unused genes 
that could evolve into new genes with a new function. But in-
creasing evidence shows that at least part of this “junk” actually 
had an important function, and in 2012 the results of the mas-
sive ENCODE research project pretty well eliminated the old 
“junk DNA” idea. The new evidence indicates that the supposed 
junk DNA is functional, with often quite important functions. 
In this case, waiting for more evidence really did help us gain a 
better understanding of whether evolution or design gives the best 
explanation. 

Ed. I think we will not agree as to which explanation is true. But don’t 
change the subject! We are getting away from the fossils, and more 
questions remain.

Carl. I agree, and I’m not done with the fossils. We need to talk about 
at least three last bits of fossil evidence. Stephen Gould was one of 
the authors of the theory of punctuated equilibrium, the theory that 
evolution occurs in short spurts, and because the changes happen 
rapidly they don’t leave fossil evidence. The reason why Gould and 
Niles Eldredge developed that theory is that Gould was bothered 
by the lack of visible evidence for evolutionary change in the fossils. 
Typi cally, a fossil species appears in the record, changes very little 
over time, or more likely not at all, then disappears from the fossil 
record and is replaced by other species. This is not an occasional 
problem but is the normal pattern with fossils. Is Gould’s theory an 
adequate solution to the problem? 

Ed. I was not a fan of Stephen Gould and his questionable ideas. But 
his theory was a better solution than relying on some doubtful crea-
tor to invent all these fossil species, let them die and disappear, then 
make more species to replace them! What kind of a God would that 
be? Gould’s theory was at least a realistic scientific theory, whether 
or not it was a sufficient theory.

Carl. He did follow the proper assumptions that you wish for us to 
rely on. But his theory claimed that all those intermediates between 
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species would just happen to rarely be preserved as fossils. If it all 
worked the way he suggested, his theory asks me to believe that 
almost all those intermediates would escape being preserved, and 
just about the only fossils were the ones that were not evolving. 
The fossilization process somehow selected the nonevolving ones 
to preserve! It could happen that way sometimes—but almost al-
ways? That is asking me to believe way too much in very improbable 
events.

Ed. Those are challenging issues for me as well, but we haven’t yet 
addressed one of the biggest problems for your Bible-based theory. 
The vertebrate fossils form a clear evolutionary sequence. Fish come 
first in the rocks. Then as we go up through time we find am phibi-
ans, then reptiles, then birds and mammals, in the order of their 
evolution. And many of the most highly evolved vertebrate groups 
that are still living today didn’t evolve until later—in the upper part 
of the Cenozoic. How are you going to wiggle out of that compel-
ling evidence for evolution?

Carl. That is one of the more difficult issues for us, and I don’t have a 
completely satisfying explanation for you. We suggest that aquatic 
animals would be expected to get killed and buried first in a big 
flood, but that is only a partial explanation. But I can give you a 
straightforward answer that I believe makes the fossil sequence far 
from compelling. You remember our discussion of the discoveries 
of modern molecular biology that are destroying the credibility of 
macroevolution? Since a viable process for evolving new classes of 
animals doesn’t seem to exist, there must be a different reason, other 
than evolution, for the sequence of fossil vertebrates.

Ed. If you really were right about those molecular biologists, I could 
see your logic. But since looking at all of the evidence tells us that 
the animal world is the result of evolution, I am not sure your ex-
cuse is adequate. Don’t blame it all on our assumptions! The verte-
brate sequence can’t be so easily brushed aside. 

Carl. We are still on different sides of the philosophical divide. And 
we both have difficult problems to deal with. I don’t really under-
stand the vertebrate fossil sequence either. But before we go away 
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from fossils, here is another of those tough problems for you to 
solve. As Darwin and other evolutionists like yourself view history, 
life began in the dim past, and random changes gradually varied 
organisms as they evolved new features of anatomy or physiology. 
It would take a very long sequence of small variations before a new 
body type would be ready—like a new class or phylum. The fossil 
record should show this pattern—the early fossils should include 
many new species or genera, but only gradually, later, would new 
phyla, new body plans, appear in the record. 

But that is not the way it is! Most of the phyla that occur as fossils 
appear suddenly at the base of the Cambrian—the “Cambrian ex-
plosion”—and then more variation within these phyla gradually ap-
pears in the rest of the fossil record. The big evolutionary events—
the invention of many phyla—happened first, and small variations 
came later. It almost looks as though evolution got it backward, 
even impossibly backward! 

Ed. Do you think you have all the answers? That is an interesting puz-
zle, but we were not there to see how it happened, so how should we 
know how to explain everything? At least my answers to the tough 
questions don’t ask me to believe in magic.

Carl. I am not enjoying pushing this too far, but forgive me for a final 
summary comment. As we discussed earlier, we agreed that small-
scale evolutionary changes like new species and genera are sup-
ported by abundant evidence. But I truly believe that is where the 
good news for evolution stops. For reasons we have talked about, 
and quite a few more, I think the probability of macroevolution 
occurring is very low to nonexistent. Think of the new molecular 
inventions needed to go from laying eggs to bearing live young, or 
to change a reptile brain into a human brain, or to become fully 
warm-blooded, with all its physiological implications, or to invent 
the wonderful vertebrate skeleton. And that is only the beginning! 
The huge bulk of the evidence is dramatically against that ever hap-
pening. That theory of macroevolution seemed feasible in the mid-
1800s, when scientists knew very little about the awesome com-
plexity of living things. But now? Even though many scientists reject 
the idea of a wise, all-knowing Creator, without Him they are stuck  
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in the mire left over from Darwin’s naive idea. 

Ed. It is very clear where you stand on this matter. I feel sorry for 
you, but it isn’t likely I can change your mind. And your arguments 
won’t change my views on evolution. You raise some legitimate and 
challenging questions, but your approach doesn’t include the crea-
tivity to search for answers that don’t require a mythical God to 
intervene. 

I have another concern. You won’t accept the possibility that may-
be there has to be a naturalistic mechanism, like macro evolution, to 
produce the life-forms. You won’t even allow that to be on an equal 
standing with your ideas of creation. So why do you think you are 
more open-minded than I am?

Carl. I suggest that my confidence in God makes it easier for me to 
candidly examine both options, but it would actually be difficult 
to demonstrate which of us is more open-minded. Neither of us 
can demonstrate the truth of our thinking about origins. This has 
more to do with the assumptions we accept, and those assumptions 
have a strong bearing on what evidence we think is most important 
and most reliable, and even worth taking seriously. After all of our 
conversations, I can’t say you don’t know enough about my views 
to evaluate them. Our assumptions and philosophical choices just 
seem to lead us in different directions. 

Ed. I have to reluctantly agree with you that we each make assump-
tions that have a strong influence on the types of explanations and 
theories we accept. The assumptions add up to what is often called a 
worldview, and my worldview doesn’t lead me into the pit of think-
ing that some deity can snap his fingers and make animals appear 
out of thin air. 

Carl. That possibility is hard for us humans to comprehend, but if 
there is no God, then where did matter and energy come from? 
Where did the exquisite set of physical and chemical laws come 
from? The laws that are so finely tuned? Did they just appear by 
themselves? 

You could ask me where God came from, and I could not answer. 
Our inability to explain the origin of the laws of chemistry and 
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physics doesn’t mean those laws don’t exist, and it does not mean 
God doesn’t exist. The reality is that, no matter what we think the 
answers are to these puzzles of origins, as we look back in the chain 
of causation, all finite humans come to a point where we have no 
answers. 

If God does exist, however, then the next steps in the chain of 
causation, for origins, are believable. If there were no God, they 
would be impossible. 

Ed. OK, we may never agree on this, but tomorrow let’s go back to 
geology and radiometric dating. I will pin you to the wall! 
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CHAPTER 10

The Eternal Rocks?

Ed. That was just an average breakfast this morning! But I feel ready to 
challenge your assumptions again. I suppose you prayed for good 
answers to stump me today. We will see. Did you fill the gasoline 
tank?

Carl. I did fill it. That’s one puzzle I don’t want to try to answer—
where to get more gasoline out in the wilderness!

Ed. The other day you showed me some amazing rock formations cov-
ering huge pieces of real estate. That is a puzzle, but a lot of ancient 
geological history is weird, so what is new? If you want to make the 
Morrison Formation a catastrophic deposit formed in months or a 
few years instead of millions of years you are up against the radio-
metric dates, and that is pure, no-nonsense physics. The sequence 
of elements and how each decays to the next step in the sequence is 
straightforward physics. How does your Bible deal with that?

Carl. Of course, the Bible leaves questions like that up to us to study 
out. I guess the Creator knows that if we had all the answers we 
would get much too arrogant! I will give you the best answers I can, 
but I still prefer not to do it in a way that would ruin our friendship.

Now to deal with the no-nonsense physics. You’re right that the 
decay of the unstable ions in radioactive elements is pretty well un-
derstood physics. The physicist in the dating lab takes a rock sample 
and analyzes the pertinent elements in the sample. The physicist 
determines the amount of each element, applies some necessary in-
terpretation, and calculates the age of the sample. Of course, no 
possible instrument exists that can directly determine the age of 
the rock in years. The instruments determine the ratio of parent- 
to-daughter isotopes; that is what is measured, except for carbon 
14, in which case the number of disintegrations per unit time is 
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measured. The researcher then must make some assumptions and 
calculate the actual age. Sorry, but there are assumptions even in the 
dating laboratory.

Ed. I suppose you think that God might have monkeyed with the 
physics! Is that the assumption you make?

Carl. I don’t assume that, and I don’t know any reason why He would 
deliberately do so. But if God did interject some force into earth’s 
structure that resulted in a catastrophic global flood—as an emer-
gency measure, to deal with all the human and animal violence that 
was destroying His plan for mankind—I suppose that side effects 
could have influenced the radioactive elements. That is not the 
main point I wish to make, however. What happens in the dating 
laboratory may be good physics, but even if we leave God out of the 
picture, that is not the whole story. Not even close. Before a rock 
sample reaches the laboratory for dating, that sample had a long 
history, and there are limits to how well we can know that history 
and how it affected the physical makeup of the sample.

Let’s say this dating process is used on volcanic material, or some 
other rock that was molten and came to the surface. The time we 
want to know is the time since it formed the layer we sampled, not 
some event earlier in its history. What were those earlier conditions? 
What if, as some believe, time passed between the creation of the uni-
verse and the creation of life on earth? What if our sample had mixed 
or otherwise interacted with other magma? If we have any uncertain-
ties about how to interpret the date we calculate, we have reason to 
take seriously the other geological evidence that conflicts with the 
radiometric dates. And we find a lot of that conflicting evidence—
not just a few odd things. I’m afraid it’s not “solid, certain physics” 
versus fuzzy geology. We can know more about how sediments form, 
processes we can observe today, than we can know about radiometric 
events from the distant past, not observable by us. 

Ed. Now you really are inserting your God, meddling with history! I 
don’t like that, and I am still skeptical, so convince me. It is true that 
we can’t observe the distant past, but the rock formations are in a 
sequence, one above the other, and the radiometric dates for those 
rocks are in the correct order.
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Carl. In general they are, but some incidents raise doubts, for me, that 
radiometric dating is so solid. Human knowledge about the ancient 
past is not nearly adequate to support the level of assurance about 
radioisotope dating that you express. And bear with me as I talk 
through this for a while. What if God is real, and He did involve 
Himself in history? Do we want to know that, or to pretend it isn’t 
so? More evidence emerges to reckon with that doesn’t fit the con-
ventional geological theory. 

We saw some formations that are spread over a huge geograph-
ic area, the Morrison and Shinarump formations. Those are just 
the proverbial tip of the iceberg. Many more such formations exist, 
and to fully understand the rock record we must look beyond indi-
vidual formations. Sure, it is necessary, for accurate geological de-
scription, to assess and name individual formations, since the outer 
geo graphic limits of a formation may be covered by other rocks and 
not be observable. Also, we often can’t determine the nature of cov-
ered deposits in the intervening area between one formation and the 
next deposit of the same age. But unfortunately, all these individual 
formation names can obscure the larger picture. If only we could 
take a photograph of North America, for example, with a camera 
that made younger rocks disappear and only showed Permian rocks 
approximately equivalent in age to the Coconino Sandstone. We 
would see that equivalent sandstone formations lie to the east and 
north, and the Coconino is a part of a vast sand sea covering much 
of the western United States. How did that enormous sand sea get 
there without the underlying canyons and hills so typical of our 
modern world? And this one instance is only the beginning. 

Some geologists have looked at this concept continent-wide, or 
even at the global picture, and even though they are not creationists 
they have revealed some very helpful insights. In the Grand Canyon 
is a Mississippian limestone, the Redwall Limestone. It has char-
acteristics that appear in Mississippian limestones in the Appala-
chian Mountains of eastern North America and across the Midwest. 
Mississippian limestones in the Canadian Rockies and in Alaska 
are recognizable by their fossils as part of this same geological epi-
sode. And that is not all! Equivalent limestones appear across west-
ern Europe and the British Isles, and into part of Asia and western 
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Australia. Other limestones are present in other parts of the geologi-
cal column, but limestones are not all the same. These Mississippian 
limestones are recognizable as the same deposit that appears at many 
places around the globe. 

Many have heard of the white cliffs of Dover, on the British 
coast, made of chalk. These are thick deposits of quite pure cocco-
lith limestones—the skeletons of minute organisms—with pieces 
of black flint and a set of characteristic fossils. This Upper Creta-
ceous deposit, with the same characteristics, and with almost no 
good equivalent in other parts of the geological column, occurs with 
an amazingly wide distribution. It is found along the Black Sea, in 
France and Germany, across Scandinavia, Ireland, Poland, Bul garia, 
Georgia, Egypt, and Israel. Furthermore, an essentially identical 
Upper Cretaceous deposit occurs across the southern United States 
and in western Australia. If this was not part of a significant global 
geological event, then why is this type of chalk deposit found almost 
exclusively in the Upper Cretaceous, and worldwide? 

In the Triassic are characteristic red deposits of sandstone, shale, 
and mudstone. They are often composed of three formations, with a 
set of features that can be easily recognized by experienced field ge-
ologists as “Triassic red beds.” They are well represented in western 
North America, Germany, Spain, Bulgaria, Morocco, the eastern 
United States, southwestern United States, Mexico, and China. 

At a conference, a geologist from Argentina saw photos from 
China and quickly identified the rocks as Triassic red beds. Why are 
these characteristic red deposits all over the world in the Triassic? 
Why would not similar environments, producing such similar types 
of “red beds,” not be found in various places, at different times in 
geological history?

Abundant coal deposits in the Pennsylvanian period and in the 
Cretaceous to Paleocene are quite different from one another. The 
familiar and abundant Pennsylvanian coals are widely distributed 
in the eastern United States, Texas, Britain, and from Ireland to the 
north of the Caspian Sea in Asia. Why are they so widespread, and 
why is this type of coal in just one part of geological history? And 
these examples are just the beginning. 

Ed. I am skeptical of all those examples. What is your source for those? 
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Did you see all of those rock formations?

Carl. That information is primarily from the reputable British geolo-
gist Derek Ager. During his career he deliberately traveled world-
wide to become personally acquainted with global geology and rec-
ognized the global nature of many of these deposits. In his book 
he talked only about geological evidence he had personally seen, 
so these features could be even more widespread in the world. He 
warned creationists not to use his evidence to support their theories! 
Why did he feel it necessary to make that statement? He under-
stood that the evidence he described was puzzling for his deep-time 
worldview, and he didn’t want anyone to think he was a creationist 
or Bible believer. As you can see, I don’t think his warning was jus-
tified; his evidence is more compatible with my understanding of 
earth history than with his.

Ed. All you are saying is that similar rocks formed in many parts of 
the world at specific times. Why is that a problem for deep time? It 
seems logical that one stage in earth history might result in similar 
deposits in different places.

Carl. Perhaps that is to be expected at times, but when it happens too 
often it needs a specific explanation. This is true even if, in some of 
these episodes, we see some shifting in time from place to place, but 
still close together in time. There is something global about the gen-
eral sequence of sedimentary deposits that we see in the geological 
column, and it’s doubtful that this could be an expected outcome 
of processes similar to those we observe on earth today. It seems 
that geological deposits in Australia should be controlled primarily 
by circumstances in Australia, rather than synchronized with those 
in Europe, for example. We’re seeing too much global synchrony in 
what was being deposited at each stage in history.

I suggest that the global nature of such deposits is more readily 
explained if a rapid global geological event produced a sequence of 
types of deposits, and the sequence occurs simultaneously at many 
places globally to produce the record we see in the rocks. That sug-
gestion will not be taken seriously by many scientists, because they 
will not accept the ancient story of a global geological event.
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Ed. Of course not! You are bringing religion into science again. 

Carl. The difference in our thinking is again the result of our different 
assumptions. Right? Where I got my idea is irrelevant. If your objec-
tion is to be evidence-based, science-based, then it must go beyond 
grumbling about my religion. You need to give physical evidence to 
refute my suggestions. Do you have a better geological explanation 
than mine?

Ed. The evidence you cite does seems to indicate, as you say, surprising 
global synchrony in geological processes. Standard geological theory 
perhaps would not have predicted such a peculiar thing, but our 
task is to find standard geological answers that depend only on the 
laws of nature.

Carl. That’s what I would expect you to say, and I wish you success 
in finding such an answer. But there’s more. If this global nature of 
geological deposits was the only problem for conventional geology, 
you might have a point. But there is much more, and the global 
nature of the record is only part of this even larger picture. 

Remember that in conventional geology, the entire geological 
past is to be explained by processes observable or feasible in the 
modern world. We see today how rivers carve their channels and 
deposit sediments. We see sediment being deposited in various bod-
ies of water and then the sediment is churned up by living animals 
that burrow through the sediment, a process called bioturbation, 
destroying evidence of discrete layers of mud or sand. Much of the 
sedimentary record was formed in water, and this destruction of 
boundaries between sediment layers should be the normal process. 
Even on a floodplain that doesn’t necessarily remain under water, 
plant roots, worms, and mouse burrows do their part to destroy the 
organized, recognizable layers of sediment.

Then why, in so many sedimentary rocks, do we see clear layers 
of sediment whose boundaries have not been destroyed by animal 
activity or plant roots? 

Ed. I object. Scientists have found plenty of fossil animal burrows or 
tracks, and even some plant roots, and that refute your argument! 

Carl. You are right to say those things do exist in some rocks, but it is 
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uncommon to find rocks with enough of this type of disturbance 
to destroy or even obscure the distinct rock layers or beds. The rock 
record is full of clearly bedded rocks, well enough preserved for ge-
ologists to find lots of evidence on which to base interpretations of 
specific geological processes. And creationists are not the only ones 
who wonder why there is not more bioturbation in the rocks. I am 
not talking about occasional distinct bedding. This is normally the 
way it is. Why? This looks like the result of a rapid global geological 
event, not slow deposits over deep time. 

Also, we don’t find the amount of erosion at each interval of geo-
logical history that we see in our modern world. Remember the rock 
layers we saw at the Grand Canyon. Those even layers stretched as 
far as we could see, without hills, valleys, or canyons cut into each 
layer before the next formation was deposited on top of it. And 
those even, relatively uneroded layers went much farther than we 
could see from the canyon rim. That is generally characteristic of the 
Paleozoic and the Mesozoic. 

And there’s more. Compared with rates of sediment deposition 
on earth today, we see only a fraction of the sedimentary rock neces-
sary to account for 541 million years since early Cambrian. 

Ed. You have raised at least two different issues. The first, the abun-
dance of bedded rocks in which the bedding was not destroyed by 
bioturbation, is another of those geological oddities that the con-
ventional model would not have predicted, but it happened, for 
some unknown reason.

The second issue is the shortage of sediments. That is not a se-
cret. The geological community is aware of this, and they have an 
explanation that seems quite good to me. The explanation is that 
only the occasional deposit gets preserved; the rest get eroded away 
after deposition and are not preserved. A position in the rocks that 
shows evidence of erosional removal of sediment is called an un con-
formity. There are many known unconformities in the record. So 
what is the problem? 

Carl. Those unconformities do exist, but the problem is this: the con-
clusion that only a small percentage of the expected sediment was 
preserved is calculated after the known, recognizable unconformities 
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are accounted for. Think about what that means. It means that most 
of the hypothesized erosional unconformities are just that—a hy-
pothesis. They are required by the theory but are not supported by 
evidence. I prefer to go by the evidence, and the evidence does not 
indicate nearly enough sediment to account for the deep time, or 
nearly enough erosion to explain the lack of sediment.

Ed. That’s an intriguing point that you raise. I don’t know how to an-
swer it. I will have to think about it. The geological record has many 
odd features; that is not news to those of us who use only science, 
not magic, to interpret what we see in the earth. Your mistake is 
your choice to make an issue of these oddities and ignore the clear 
evidence of the radiometric dates. If the dates indicate deep time, 
then that is reality, and we just don’t know enough yet to explain the 
features you are overemphasizing.

Carl. I understand your objection, but I doubt its validity. You have to 
hold on to the radiometric timescale and doubt the significance of 
my other evidence, because it could destroy your worldview. Since 
there is so much evidence that is problematic for deep time, and 
for other aspects of conventional geological theory, that should be 
taken seriously. If the radiometric timescale is correct, why is there 
so much evidence that goes so strongly against it?

The nature of the erosion that shapes the landscape has dra mati-
cally changed through time. In the later part of geological history 
the earth has been carved into the scenery we enjoy exploring today, 
with its dramatic canyons, mountains, high cliffs, and winding slot 
canyons. It was not always so. The Paleozoic and Mesozoic rock for-
mations, before modern erosion, are remarkably flat, unbroken by 
deep canyons and cliffs. That doesn’t mean no erosion. There were 
episodes of erosion; there were even some canyons. It is not surpris-
ing that a catastrophe would result in erosion. The surprise is that 
there is so little of this in comparison to what we see happening in 
our modern world. Something was strikingly different in those ear-
lier times. While sediments were being deposited on a global scale, 
it was not subject to the degree of dramatic erosion that came later, 
after the catastrophe.

One more feature of the lack of sediment is quite interesting. 
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It is sometimes stated that there is so much “missing sediment,” 
because the sedimentary record preserves only what results from ca-
tastrophes—storms or other exceptional events that destroy other 
sediments and leave their own deposits there to be preserved. If this 
is valid, that is what I would expect—much of the geological record 
is the result of catastrophic events. But where, in the rocks, is the 
evidence of all the supposed vast time between catastrophic events? 
Perhaps it was primarily one long catastrophe.

Ed. You’ve got me cornered with that one! But not for long. You accuse 
me of relying on assumptions, but your interpretation still flies in 
the face of the radiometric timescale. You don’t take that evidence 
seriously but allow your religious assumptions to raise all these 
doubts about curiosities that real geologists don’t see as a problem. 

Carl. Are they really just curiosities? Or are they awesome challenges 
that others don’t notice, because their worldview doesn’t give them 
reason to notice them or take them seriously? Do you think the 
things I have been telling you are not correct?

Ed. No, I don’t have reasons to doubt the truth of the evidence you 
present. But the conclusions you draw from the evidence just don’t 
fit with what thousands of very good scientists are saying. How 
could you think you know better?

Carl. It isn’t a matter of knowing better or being smarter. But the 
best choice isn’t always the one that the majority prefers. Some-
times it is risky to be too tied to the majority opinions; like for a 
person in 1955 who believed the then-unconventional idea that 
continents could move around. That is especially true if the Crea-
tor of the universe disagrees with the majority. Maybe we should 
take the hint.

Ed. That old book again!

Carl. The majority should not be too readily ignored, but in dealing 
with events of the distant past that we can’t observe, and especially 
if we have troublesome evidence, if the majority is too firmly in 
agreement, their unanimity can seem a bit too good to be true. 
Do we know enough about the ancient past to be that sure of our 
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interpretations? Something besides the evidence is governing their 
thinking. 

Ed. Now let me bring in another line of reasoning. What if there is a 
God, even one that meddled with earth history, but He just didn’t 
do it in the literal way that you think the Bible says? I don’t think 
that is a worthwhile perspective, but if it were true, what would that 
do to your reasoning?

Carl. A very good question, especially because that is the approach 
that many Christians take. They want to fit science and faith to-
gether in a way that doesn’t require them to question prevailing 
scientific opinion. They typically propose that God was in some way 
involved in history and origins, but He “created” through the evolu-
tion process over millions of years. They call it theistic evolution or 
something similar. Is that what you’re referring to?

Ed. Yes, basically. I notice that this is a common interpretation.

Carl. To evaluate that approach, we should ask several questions. For 
one, is it true to the accepted scientific method? Second, is it com-
patible with the message of the Bible? Furthermore, how does it 
compare with the scientific evidence? 

On the first question I will have to agree with Jerry Coyne and 
others. Bringing God into the origins process negates the standard 
scientific method, no matter how subtly we try to sneak Him into 
the process.

The second question is more complex, but I will argue that crea-
tion by evolution through deep time refutes the Bible’s primary 
theme. This theme is that humans were created sinless, in the Gar-
den of Eden; then they fell into sin, which is why Jesus died—to 
redeem humankind from their fallen state. In the Bible, humans 
and relationships are of ultimate value to God, and salvation from 
sin is real. If humans resulted from evolution, then no Garden of 
Eden was created and no Fall happened. It also means that God is 
responsible for the evil, death, and suffering in the world, because 
according to this view, evolution was initiated by God as His means 
of creating. If so, then what is the purpose of Jesus’ death? And what 
does redemption mean? This negates the entire Christian message. 
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My answer to the third question may surprise you, but it proba-
bly shouldn’t, after all of our discussions. Although scientific evi-
dence has come into view that I don’t know how to explain, you 
also have much evidence that is incompatible with your worldview. 
I will suggest that current evidence is refuting Darwin’s theory of 
evolution by random mutations and natural selection. Perhaps it is 
more important that a lot of geological evidence I have presented, 
plus those ancient biochemicals, are not compatible with deep time 
and conventional geological theory. In summary, I suggest that con-
cepts like theistic evolution are incompatible with both the Bible 
and modern scientific evidence. For me, the theological problems 
are the final, determining ones.

I also still see something besides the evidence, something having 
more to do with philosophy and assumptions being the deciding 
factor for persons on all sides of this issue. This is largely a philo-
sophical choice, not a scientific choice. 

Ed. Perhaps so, and I guess I do have more objections to your phi loso-
phy than to your evidence. But it may not be worth risking your 
reputation as a scientist to move away from the accepted interpre-
tations of science. 

Carl. Is it improper to think independently and question prevailing 
opinion? If all scientists had always been so concerned about agree-
ing with the majority, we would still be teaching our students that 
the sun rotates around the earth. Wisdom has its place, even if it 
suggests an unpopular conclusion. 

Tomorrow is the last day of our trip. So tomorrow I might as well 
be brave and tell you just how I put it all together. 

Ed. Thanks for the warning. I’d better get good sleep tonight! 
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CHAPTER 11

A Synthesis

Ed. OK, I am ready for the synthesis you have to present. I can deal 
with the indigestion when I get home tonight!

Carl. I don’t have the final word for you, but one scenario in geologi-
cal history has more meaning than is normally recognized. The geo-
logical record reveals a master sequence of environmental situations 
and processes rather than a random variation on the modern world 
through time. The sequence I will summarize is documented in the 
rocks and thus is a valid sequence of events, whether or not you are 
willing to see its proposed relation to a global flood, as I interpret it. 

The story begins sometime after the Creation week, with the 
Cambrian explosion, when most phyla of animals appeared sud-
denly. This was at the beginning of the global flood and was fol-
lowed by a Paleozoic time period with an awful lot of rocks formed 
in a marine world. An awesome amount of limestone formed during 
this time. Note that very little limestone, in comparison, is form-
ing today. The evidence implies that most or all of the continents 
were under shallow oceans during that time. In the later part of this 
time, still in the Paleozoic, came the globally distributed limestone 
equiva lents of the Redwall Limestone. 

Also, as the mountains in eastern North America rose up in the 
last half of the Paleozoic, an enormous amount of plant material 
settled into mats that became the Carboniferous coal, with a distri-
bution that also spans the globe. Something killed a lot of plants to 
make this coal. Basically all during the Paleozoic and Mesozoic the 
rock formations still exhibit the geographically widespread nature 
we visited in western North America. Something with a global char-
acter was underway all during this time. After the Paleozoic period, 
deposits were made from terrestrial environments, along with some 
that was still marine. 
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The Cenozoic brought increasing differences in the rocks and the 
types of life abundantly preserved as fossils. Early Cenozoic may be 
the time when the terrestrial animals preserved through the major 
flood catastrophe again spread over the earth. It is probable that 
during and after the Flood an unimaginable amount of trees and 
other plant debris floated on the ocean surface, facilitating the 
movements of animals and plants around the world. The animals 
and plants adapted to their new environmental situations as the 
oceans increasingly receded from the continents, and a great num-
ber of new species appeared as small-scale evolution adapted them 
to their changed world. These adaptations occurred, I propose, 
within the genetic potential placed in each group by the Creator. 

At this time, Cretaceous into early Cenozoic, the Cretaceous and 
Paleocene coal accumulated, and the Rocky Mountains in western 
North America formed and changed the landscape. Geological for-
mations after this were more localized rather than widespread over 
hundreds of thousands of square miles. The earth in the Cenozoic 
gradually came to more closely resemble the world we know, with 
successively less of the land being underwater. The evidence just 
happens to fit my theory. Large lakes were left over as the oceans 
receded from the continents, and these lakes finally dried up as well. 
Examples of these were the Eocene lakes that resulted in the Green 
River Formation in Wyoming and nearby states. 

The continents continued to move—rapidly, I believe—as they 
also did before the Cenozoic. Then their movement slowed to the 
current snail’s pace. In the late Cenozoic, continuing to the pres-
ent time, sedimentary deposits became even more localized. Some 
geological phenomena still had a global character, especially those 
dependent on environmental changes as the earth adjusted after 
the Flood. An example is the massive blooms of diatoms in late 
Miocene and early Pliocene that produced deposits of diatomite in 
many places, with their beautifully preserved fossils, from insects to 
whales, testifying to the rapid processes occurring. 

Finally, during the Pleistocene, sedimentary deposits were even 
more progressively localized. An example of this can be observed in 
Death Valley, California, in tufa deposits that, during the Pleisto-
cene, began as several square miles in area, then reduced by at least 
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50 to 70 percent. Today only a small spring remains, still deposit-
ing the same tufa on the plants and rocks. Climatic changes came, 
perhaps also an aftermath of the global geological catastrophe. This 
included the Ice Age, with ice covering the northern parts of North 
America and Europe. Later still, some other climate swings came 
along, such as the Little Ice Age in Europe, from about a.d. 1450 
to 1850. 

During this geological adventure lasting thousands of years, the 
earth progressively changed, until finally, gradually settling down 
to a more stable condition. We still experience the remnants of this 
Cambrian to Pleistocene global geological sequence in earthquakes, 
storms, volcanoes, and landslides.

The history we reviewed began with those very large-scale geo-
logical processes during the first two-thirds or so of that history, 
then narrowed to more and more localized events, with the early 
evidence of global oceans changing the earth to as it is now. 

Most of what I have described has strong evidence for it. Other 
proposed geological events or processes, I think, are not supported 
by adequate evidence, such as a Paleozoic ice age, and the Milan-
kovitch climatic cycles. Much more is not included in this brief 
survey—enough to keep us studying and thinking for a good many 
years.

Ed. That is wild! I guess you are serious about this, despite the radio-
metric data. The scenario you present does explain a lot of evidence, 
but it still requires your God to meddle with history. This boggles 
my mind, but I understand your thinking a little better. 

Carl. The radiometric timescale, partly physics and partly geological 
history, cannot be just written off. It is important, but it doesn’t 
necessarily have the last word. So many things in geology don’t fit 
the timescale or other parts of the conventional geology ex plana-
tory system; there has to be a hitch in there somewhere. A geologist 
friend of mine is skeptical of traditional Flood geology but also says 
that “conventional geology doesn’t work either. There must be a 
third way.” I suggest the third way can be described as a more careful 
approach to Flood geology, based on as much evidence as can be 
put together, plus, probably, a lot more that will be based on future 
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research. I wish you would see fit to take another look at explana-
tions for origins and consider various options. 

Ed. You and I will never agree on these things, but I still have enjoyed 
this trip—sometimes tiresome but never boring. You are a nice guy, 
and perhaps that is the one useful result of your religion.

Carl. I am glad you at least see me that way. But before we finish 
our discussion I would like to challenge your thinking even a little 
more.

Ed. OK, go ahead. I am ready for anything!

Carl. You and many others think we are being foolish to take the Bible 
seriously and let it influence our scientific thinking. I propose to 
you a very different perspective: I propose that naturalistic thinking, 
and the resulting worldview of millions of years of evolution, has 
turned science into a very wrong and even a dead-end road. The sci-
entists who follow this road are still fairly successful, partly because 
they all agree on this worldview and all use it to interpret their data. 
This brings a measure of uniformity to their thinking. 

I have tried to show you that new evidence often brings chal-
lenges to their explanations. For example, the ancient proteins in 
fossils, the global synchrony in geological deposits, the molecular 
biology challenges to macroevolution, and many others. In these 
cases, science is being pushed by the evidence into finding what 
creationists have been predicting all along. 

These illustrate to me that I am correct in thinking that the bib-
lical worldview is the correct one. The Bible doesn’t tell us about 
proteins or epigenetics or rock formations, but what it does is open 
our minds to a more correct way of viewing the world and its his-
tory. When our minds are thus opened we see things that others 
see as puzzling oddities—we see them in a correct perspective, a 
perspective that allows us to find more satisfactory explanations of 
biology and geology. After our minds are opened to ask better ques
tions and make better predictions, we can then use standard scientific 
procedures to find solid answers to those questions. 

Rather than being a hindrance to science, the careful pursuit 
of this approach can be a huge asset to science. It will be more 
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successful in the long run. Our faith in God and His Bible is the 
foundation of this thinking, and we find that our faith is rewarded 
as it leads to new discoveries in science.

That doesn’t mean we have the answers to all our questions. Trust 
is not just in information, but real trust is based on a relationship 
with a person we have confidence in. To us as Christians, our trust 
is in Jesus Christ, who not only has seen all of earth history but died 
to give us life. He is a God worthy of our trust, even if we don’t 
understand it all. 

I don’t expect that I have convinced you of all this, but I hope you 
will think about it. If you understand what I am saying you will at 
least understand Bible-believing scientists a lot better.

Ed. I guess I do understand you better, and what I see is perplexing. 
You really do think that your understanding is more correct than 
that of most of the scientific community? Your imaginary God gives 
you a more accurate scientific perspective? I guess in a hundred 
years, maybe less, we will know whether your viewpoint or mine 
leads to more solid science. Meanwhile, I will be putting my influ-
ence on the side of the success of conventional science.

Carl. When you meet the Creator face-to-face, what will you say to 
Him? Richard Dawkins had some uncomfortable things to say 
about Him! 

Ed. There will never be such a meeting, of course, but if it did happen 
there are some things I would say! I will mention only one item, the 
most damning one for your God. He proposes to send those who 
reject Him to hell, where they will burn forever! Where can you find 
even the tiniest bit of loving morality or ethics in that? 

Carl. That is a very big issue and has been for hundreds, even thou-
sands, of years. I completely understand why this has driven many 
to become atheists, especially thoughtful people who ask the tough 
ethical questions. But again I suggest asking “what if.” What if we 
have seriously misinterpreted the Bible on this topic? The Bible 
describes death as a sleep. The idea of eternal torment came not 
from the Bible but from various philosophers. Their ideas for eter-
nal hellfire came from nonbiblical sources and involved some poor 
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translations of key words. Then their ideas were introduced into 
Christianity in the first few centuries after Christ, especially in the 
fourth and fifth centuries.

Ed. Another interesting issue to ponder. If you are right, why do so 
many Christians not see it that way? Eternal hellfire has been a stan-
dard Christian doctrine for many centuries. 

Carl. Isn’t it possible that some ideas, even ideas about God, have 
become so ingrained in our thinking over the centuries that it is 
difficult to think we may all have misunderstood? 

Ed. Creative thinking! Your point would be more convincing if more 
Christians understood it that way. I have just one last question—if 
your God really does have so much power, why does He not prevent 
all the killing?

Carl. Remember that early in our conversation I said that God values 
our freedom of choice. He will not force us to live the way He asks 
us to live. There can be no love without freedom. Freedom also 
brings danger—danger that some will make the wrong choices and 
make life miserable for others. In spite of that, God can accept our 
allegiance only if it comes by our choice, not by His coercion. He 
has also told us that the rebellion we see on earth will finally have to 
end. Then we all receive the results of our choice.

Ed. Sometimes I wish you could be right. But don’t think that you will 
baptize me tomorrow! You still have to deal with the science, and it’s 
your biggest problem. Don’t you see that? 

Carl. I’m sorry that you think in those terms, but we each have the 
right to make our own choices. In one of our earlier conversations 
the idea came up that science doesn’t deal with absolute truth. Sci-
ence can only show us which of our theories best fits the evidence 
available now. I love science, seeking to discover something worth-
while, but I also value truth. I see the Bible as the best source of 
truth, even the best source for understanding geology. I can see that 
as the scientific search has progressed, it has found more and more 
evidence that agrees with the biblical concept of earth history, as 
long as we don’t hold on to assumptions that keep us from seeing 
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what is being discovered right in front of us. 

Ed. I can’t get away from the thought that you are letting your own 
assumptions influence your scientific work. It seems that you and 
your friends who think as you do believe you have an inside track 
on truth and have to prove your odd worldview. Correct? 

Carl. My friends and I don’t worry whether we can prove our world-
view or our interpretation of geological history. We have confidence 
that revelation has given a trustworthy understanding of that his-
tory, and it is not up to us to prove that. Actually, that confidence 
in Scripture gives us a sense of liberating freedom, since it is not up 
to us to prove anything. If we take an honest approach to research, 
truth will defend itself. We just seek to be honest with the evidence 
and open to new insights that our study can bring us to. 

Ed. Do you really think God tells you what is true? Your description of 
your approach seems like a lofty goal, but how can a human live up 
to such a goal of free-thinking objectivity?

Carl. We cannot reach that goal, in ourselves, without divine guid-
ance. I don’t know how that works. I have never heard God speak-
ing any words in my ear. We don’t have access to any private infor-
mation that is not available to anyone else. I guess it is just that our 
openness to new ideas, with awareness of both the biblical world-
view and the conventional thinking in our fields, causes us to notice 
things that we would otherwise not notice. We don’t always get it 
all correct, but we have confidence that a biblical worldview will 
ultimately lead us in the right direction. 

Ed. You are getting right back into the old God-of-the-gaps mistake 
so common a century or two ago, especially in your biology expla-
nations. I thought we had left that behind! When there was a gap 
in our scientific knowledge, like our inability to explain how life 
began, then God was called in to fill that gap—to create life. 

Carl. That is a favorite criticism against those who believe in God, but 
actually modern science has turned the logic behind the God-of-
the-gaps idea right on its head. Today, those who believe in the ac-
tions of God in origins don’t do so to fill a gap in our knowledge—it 
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is the other way around. The more we learn about the biochemistry 
of life, the more obvious it is that the beginning of life and the ori-
gin of so many different classes and phyla of organisms is impossible 
to explain without a creator. It is the increase of knowledge, not the 
lack of knowledge, that is driving us closer to the Creator. Belief 
in a God who created life and who initiated a global flood is still 
an assumption accepted by faith in the Bible message. Modern sci-
ence keeps finding things that support that faith, however, making 
it even more believable.

Ed. Well, I appreciate your candor, but I have the faith to think the 
opposite. You have faith in your God and His old book. I have the 
faith to think that all those knowledgeable conventional scientists 
will find the correct answers. I guess I am willing to leave that as the 
conclusion of our discussion. 

Carl. Fair enough! That is an honest and insightful conclusion. I 
couldn’t have stated it better myself. I have greatly appreciated your 
willingness to share these conversations and to seek to understand 
another’s perspective.

Here we are, back home. Now don’t forget that the shovel is yours. 
You can keep the extra crackers and cheese. Tell your family hello, 
and I hope to see you at the next Geological Society of America  
annual meeting.
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AFTERWORD

Fiddler on the Roof

In the story Fiddler on the Roof, traditions are what bring stability 
to the Jewish community living in difficult times. Tevye, the father in 
the family of the story, values these traditions, but choices made by his 
three daughters bring increasing challenges to his traditions. At the first 
two marriages Tevye struggles to accept their choices, but he bends to 
accommodate his daughters’ wishes. The third daughter pushes fur-
ther; she chooses to marry a young Russian Gentile lad, and this brings 
Tevye to a crucial choice. He wavers but cannot accept her decision, 
because “if I bend that far I will break.” In the end Tevye chooses to 
lose his daughter rather than vary from tradition and its accompanying 
cultural stability.

Over time, in the study of origins, science settled on the Darwinian 
tradition—all life is the result of chance mutations and natural selec-
tion through deep time. This firm commitment to a common tradition 
has brought a type of stability into science. Those who accept the tra-
dition understand one another and work together toward a common 
objective. Those who doubt the tradition have increasingly come to be 
seen as outside the system. Challenging or questioning the basics of the 
tradition is not allowed, as it would threaten the Darwinian stability.

Tevye had to choose between tradition and his daughter, but in the 
end he may have realized that such a choice did not bring a good result. 
The story leaves the final outcome to our imagination.

In science, new evidence and independent thinkers are destabilizing 
the comfortable Darwinian tradition. The Darwinian Tevyes among 
us insist there is no problem—random mutations, natural selection, 
and deep time can answer all uncertainties. Can they really? Or was 
the stability just a facade, a false stability resulting from choices to 
allow only unquestioning faithfulness to one tradition, the Darwinian, 
naturalistic tradition? 
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The other option can also be seen as a tradition—the choice to go, 
to one extent or another, against the strict Darwinian tradition and 
question all or part of that tradition and allow the possibility that there 
may be an intelligent designer somewhere in the shadows.

Both cannot be true. Firmly held traditions may seem to bring sta-
bility, but they can’t prevent individual freedom of thought and choice. 
The final outcome of this challenge is open for each of us to choose. 
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Glossary

In order to make this book accessible to a wide range of readers, this 
glossary defines a set of terms and concepts that may not be familiar 
to someone without a background in evolutionary biology, geology, or 
the Bible.

abiogenesis—The theory that the first living cells on earth developed from 
nonliving material by natural processes over millions of years; no creation or 
intelligent design of life.

assumption—Something that is believed without being based on any di-
rect evidence. For example, many persons believe life came into being with no 
creation or intelligent design, but this a belief (assumption) not based on any 
evidence; it is based on a philosophy. 

Cambrian explosion—The event at the beginning of the Cambrian in 
which virtually all of the phyla of animals that are found as fossils appear in 
the fossil record at essentially the same time. At other levels in the fossil record, 
specific groups (e.g., orders or families) of fossils appear almost all at once 
(other explosions). For example, most of the orders of mammals first appear at 
or near the beginning of the Eocene.

chemical evolution—See abiogenesis.

continental drift—The theory that continents have moved around on the 
earth over the course of geological history. The theory that explains these move-
ments is called plate tectonics.

conventional science—The type of scientific thinking and practice that 
accepts deep time and evolution of life over millions of years and believes that 
processes through geological history were the same as processes observable to-
day, or that are feasible on the earth today. The majority approach to science 
(sometimes also called standard science).
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creation—In this book, creation means the bringing into existence of life 

or of any group of organisms by God, the Intelligent Designer who calls these 
organisms into existence instantaneously. 

creationist—In this book, the term is used to refer to a person who accepts 
a set of concepts, including (1) the origin of life and of the major life-forms or 
body plans by creation in a week of time, a few thousand years ago; and (2) the 
biblical account that some centuries later a catastrophic global flood restruc-
tured the earth’s crust and killed most animals and humans (these are described 
in the biblical book of Genesis). The Flood occurred because the human race 
had sinned and rebelled and become so corrupt and violent from the influence 
of Satan (a literal powerful angel who rebelled against God) that Satan almost 
had the entire race under his control; only a few responded to God’s warnings 
and sought the refuge from the Flood that God provided. This same biblical 
belief includes the Satan-instigated death of Jesus, the Son of God, and His 
resurrection, to win back those humans who accept His sacrifice for them. 
Many persons who accept this scenario are Christians. 

Darwinism—The evolutionary theory claiming that all life-forms evolved 
from common ancestors by a series of biological changes resulting from ran-
dom mutations to their DNA. Individuals with the best set of new characteris-
tics are more likely to live and reproduce because of natural selection.

deep time—The concept that life has been on earth for at least hundreds of 
millions of years, rather than thousands of years. 

eolian—A name for the process of depositing sediment by wind, such as 
forming sand dunes in a desert. The other (and by far the most common) 
geological process for depositing sediment is by flowing water.

epigenetics—A fairly new concept in the field of genetics, which recognizes 
that many biological changes are the result of a management system outside of 
or above the genes in DNA. Epigenetic processes turn genes on or off, or modify  
their effects. These changes do not involve mutations; they do not change the 
DNA but manage how the information in DNA is used by the organism.

evolution—See Darwinism; most evolutionists think evolution occurs by 
the process defined there. 

faith—A belief that goes beyond the direct evidence that we have. For 
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example, faith that life was created, or faith that life was not created.

fossil record—The series of fossil organisms in the geological column, from 
Precambrian to Recent. Animal fossils are only from Cambrian to Recent. See 
the figure on page 9.

geological column—The stack of rock layers covering the earth. See the 
figure on page 9.

geology—The study of rocks and of how sediments like sand, mud, or peb-
bles are deposited and cemented to form, respectively, sandstone, mudstone or 
shale, or conglomerate (sand plus pebbles or larger particles). Geologists also 
seek to understand other topics, including the processes that uplift and erode 
rocks to form our existing landscape.

macroevolution—In this book, it is used to refer to origin by evolution of 
major groups of organisms; origin of new orders, classes, and phyla (a phylum 
is generally equivalent to a body plan; [e.g., flatworm, clam, insect, or ver-
tebrate body plan]). Macroevolution involves evolution of new body plans, 
new organs and body parts, and many new genes. A debate is ongoing over 
whether macroevolution results from the accumulation of many episodes of 
microevolution or whether macroevolution occurs through a different process 
than microevolution.

methodological naturalism (MN)—A version of naturalism (see page 96) 
that does not address whether there is a God. It is only a method of science, 
which does not allow any supernatural explanations to be used in scientific ex-
planations. In some ways it is harmless, but in practice it is often dogmatically 
applied even to explanations of events in the ancient past, like the origin of life, 
and to deep time and ancient geological events that we can’t observe; thus, it is 
something we should not be dogmatic about. 

microevolution—Biological changes within a species of animal or plant. 
This same process also makes the changes that can result in a new genus. This 
process is compatible with creationist thinking as well as with Darwinian 
evolution theory. Microevolution involves small changes not resulting in new 
organs, new anatomical structures, and probably no new genes. 

natural selection—Increased likelihood of survival and reproduction of in-
dividuals who are better adapted to their environment. For example, mammals 
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or birds that are white in winter to match the snow in their habitat will be less 
likely to be seen by predators.

naturalism—The philosophy that seeks to explain all events and processes 
in history by the actions of the laws of chemistry and physics. Does not allow 
any divine or supernatural explanations to be used in science. 

orphan genes—Or ORFan genes; genes that appear in a type of organism 
with no ancestor genes in other organisms from which the orphan gene could 
have evolved. Orphan genes were discovered when it became possible to se-
quence the genomes of organisms.

phylogenetic tree—A tree-shaped diagram showing the presumed evolu-
tionary history of a group of animals or plants.

radiometric dating—Establishing a date for a rock layer (generally a vol-
canic layer) using an isotope of an element that is unstable and decays through 
time into a different isotope. If the rate of decay is known and the proportion 
of the isotope that has changed (decayed) is known, an age for the sample can 
be calculated, with application of some assumptions.

speciation—The division of a population of organisms into two groups 
that do not interbreed, making them different species.

unconformity—A level in the geological column where some disturbance 
appears between one sediment layer and the next layer. There may be evidence 
of erosion between those two layers, or evidence that after the lower layer was 
in place, significant time passed before the upper layer was deposited.

worldview—Any philosophy that provides answers to the big questions of 
life, like where we came from, why we are here, and where (if anywhere) we 
are going. Such a philosophy also influences many smaller aspects of life: how 
we think about what is happening around us and what things we notice. For 
example, Christianity and naturalistic evolution theory are worldviews.


