
 

 

The Case  
Against  

Charles Robert Darwin 
 
 
 
 

Ronald Mead 

Tandemonia.com 

 

 

March, 2020 

There are no doubters of genetic research in a pandemic. 



Page | 1 The Case against Darwin RJMead 

The Case against Charles Robert Darwin 
In 1859, Charles Darwin published “On the Origin of Species by Means of Natural Selection”, 
twenty-three years after the five-year voyage of the HMS Beagle. His ‘Law of Natural Selection’, 
which has been described, with a minimum of hyperbole, as ‘the greatest idea in the history of 
science’1, was based primarily on studies of anatomy and the few fossils he had available. As a 
naturalist, Darwin wasn’t all that good. He had more training in theology than biology. His record 
keeping was sloppy; he often failed to record exact locations; and he misidentified many species.  

As a scientist, Darwin’s insights were extraordinary. The book that changed all of biology was 
published a quarter century before Gregor Mendel planted his peas, wrote down his laws of inher-
itance, and postulated discrete units of inheritance2, half a century before Ronald Fisher and Sewall 
Wright worked out the math to bring Mendel and Darwin under the same umbrella, a century 
before James Watson and Francis Crick unwound the double helix, and another quarter century 
before we even started thinking about decoding the genome. All these advances point us in the 
same direction: In spite of everything he didn’t know, Darwin got it right. 

So why do some intelligent people still find “Darwinism” objectionable and what is their case 
against it? 

The ‘why’ part is understandable: Humans are not proud of their ancestors; they rarely invite them 
round to dinner (Douglas Adams). A little less facetiously and a little more accurately, Darwinism 
is controversial because people don’t want it to be true. We need to feel special, more than just 
one more life form among millions. It conflicts with deeply rooted religious beliefs and three- 
thousand-year-old folklore. Or for some, Natural Selection is simply so incredibly astounding that 
it boggles the imagination. It’s easier to just say, “Then a miracle happened.” 

The ‘what’ part will take a bit longer.  

For discussions more definitive than mine and to protect myself from allegations of plagiarism, I 
refer you to:   

Nye, William (2014) Undeniable: Evolution and the Science of Creation. New York: 
St. Martin’s Press.  

Zimmer, Carl (2010) Evolution: The Triumph of an Idea. New York: Harper Collins. 

Shermer, Michael (2006) Why Darwin Matters. New York: Henry Holt and Company. 

Gould, Stephen Jay (1989) Wonderful Life: The Burgess Shale and the Nature of His-
tory. New York: Bloomsbury Publishing. 

For a discussion more seminal than almost anything else and to protect everyone from allegations 
of plagiarism, I refer you to:  

Darwin, Charles (1859) On the Origin of Species by Means of Natural Selection. Lon-
don: John Murray, Albemarle Street.  

Before we get started, here’s a metaphorical introduction to Darwin’s Greatest Idea.  

                                                 
1 The Second Law of Thermodynamics also gets a lot of votes for the ‘goat’. The two will be called into a confronta-
tion a little later in this treatise. 
2 It seemed to take another twenty years for anyone to actually read Mendel’s paper. 
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The ‘Evolution’ of a Language 

There is a type of puzzle found in airport bookshops that starts with a four-letter word, say, love, 
which you are to change into another, say, hate, by changing one letter at a time, forming a standard 
English word at every step. Easy to create, harder to solve because we’re trying to get to a definite 
place. Changing love to hate is an easy one: Love, dove, dote, date, hate, for example. There are 
other solutions that are fewer words, more esoteric, and less thematic. 

This is a ‘top down’ process; we plan each step with our destination in mind. What do we need to 
change to get from where we are to where we’re going? This is not Natural Selection; nor is it akin 
to Sexual Selection, Punctuated Equilibrium, Adaptation, Exaptation, Epigenetics, Allopatric Spe-
ciation, or any other aspect of the theory of evolution. 

For a ‘bottoms up’ game, start with any word, any length; change any letter by substitution, addi-
tion, or subtraction, subject to the restriction that every step must result in a standard English word, 
acceptable under the rules of Scrabble3. For example: a, at, hat, hate, late, plate, slate, sate, mate, 
math, moth… 

At each stage for a word with k letters, there are 25 possible substitutions at each of k locations, 
26 possible additions at k+1 locations, and k possible deletions. Most of the 26(2k + 1) possibilities 
don’t lead anywhere. We can randomly run through the mutations, rejecting ones that don’t make 
the cut, until we find one that works.  

If we allow branching (i.e., each parent may have more than one child) and plus merging and 
embedding4 previously created combinations, much of the OED with its half million entries could 
eventually sprout on the bush of English. In a different ‘environment’, say, using the Cyrillic al-
phabet and a Russian spell checker, the bush would look very different. We might need an entirely 
different Universe with fundamentally different ‘natural’ laws to deal with Asian languages. 

This is Natural Selection, on a very small scale. It is ‘bottoms up’ because it could be done by a 
very simple computer algorithm and spell checker. The trials can be randomly generated but the 
decision about whether a change is acceptable is not random. We’re not setting out with the goal 
to get to Antidisestablishmentarianism. There is no ultimate goal; just a word that survives into the 
next round. This allegory can only go so far but it incorporates a couple of critical aspects of 
evolution: copy with change and culling and bottom up, not top down. 

The same sort of replicating process using random ‘errors’ and harsh reality took the Earth from 
the first simple ‘organisms’ to all the complexity and diversity of our world. Those self-replicating 
molecules in the primal soup did not set out with the goal of creating Venus flytrap, jellyfish, 
Komodo dragon, duck-billed platypus, Homo sapiens, or any other twig on the bush of life. Each 
incremental change had to make sense in its own right and its own time and place. 

So what are the indictments against such an innocuous game?  
  

                                                 
3 Unlike Scrabble, we’ll accept one-letter words, both of them. 
4 Merging and embedding give us compound words, prefixes, and suffixes. It effectively suspends the one-letter-at-
time restriction. There are some biological parallels with things that sometimes happen between and within cells. 
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I. The “It’s just a theory” Theory 

When Darwinists label it a theory, they are admitting it has not been proven or even established 
beyond a reasonable doubt. It is only a guess with a lot of holes and unanswered questions.  

This is the “Alice in Wonderland” theory of language: “When I use a word," Humpty Dumpty said 
in rather a scornful tone, "it means just what I choose it to mean - neither more nor less.” In the 
context of evolution or any discussion of science, this interpretation is at best semantic nit-picking 
of the terminology; at worst, a serious distortion intended to discredit the science and to mislead 
the gullible.  

The same righteous anger is rarely rained on the ‘Theories’ of Copernicus, Galileo, Newton, or 
Einstein, although all are ‘just theories’, all conflict with a literal interpretation of the Genesis 
version of natural history, all have been contradicted by more recent scientific discoveries, and all 
either diminish the role of Homo sapiens or enhance the grandeur of the Universe, depending 
who’s making what argument. At one time or another, all have come under severe scrutiny by 
theologians and religious ‘leaders’. Galileo, when called to account, is famously credited with 
responding, “I do not feel obligated to believe that the same God who has endowed us with sense, 
reason, and intellect has intended us to forgo their use.” (I would add ‘curiosity’, possibly the most 
suspect of human aspects5, to Galileo’s trinity.) Galileo continues, “It is surely harmful to souls to 
make it a heresy to believe what is proved.” 

In scientific circles, theory means based on ‘laws’, principles, and facts that are established well 
enough that it is only prudent to behave as though they were true, not something dreamt up after a 
hard night6.  

For the scientist, a theory is a collection of well-established laws and principles supported by 
empirical observations, experiments, and data that provide a coherent and cogent description 
for some aspect of the natural world. 

A theory ranks above law, hypothesis, conjecture, opinion, and guess in terms of scope or our level 
of confidence, although all have their place. Darwin’s Theory, in marked contrast to the very useful 
albeit not quite complete theories of Copernicus, Galileo, Newton, or Einstein, has never been 
contradicted. In spite of some very devout, very determined, and very bright antagonists who for 
160 years have done their damnedest, all the objections, tests, challenges, speculations, conjec-
tures, rationalizations, hypotheses, and ‘theories’ that have been put forward for the purpose of 
overturning Natural Selection have been settled in Darwin’s favor. There may be no other compo-
nent to our knowledge of the natural world that has been so broadly tested, so solidly established, 
so widely applied, and so important for our understanding of our world. 

At the risk of muddling things a little more or restating the obvious, Darwin’s Theory of Evolution 
is a theory in the technical sense and comprises several laws and a lot of evidence. His Law of 

                                                 
5 “There is another form of temptation, even more fraught with danger. It is the disease of curiosity. It is this that 
drives us to try to discover the secrets of nature, those secrets which are beyond our understanding, which can avail 
us nothing and which man should not wish to learn.” St. Augustine. If our ancestors had followed this to its logical 
conclusion, we wouldn’t be living in caves or trees; we would still be in the primal soup. 

6 Paraphrasing, not plagiarizing Stephen Jay Gould and Isaac Asimov. 
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Natural Selection is a law within that theory. If you question Darwin’s Theory on semantic 
grounds, knowing that his theory comprises his Laws should give you comfort.  

II. Last Man Standing 

If science has been unable to prove Darwin correct, then Creationism is what we are left with.  
If not A, then B. 

This is flawed logic on a couple of fronts. First, even if the premise ‘not A’ were true, the conclu-
sion B does not follow necessarily. The right answer may be something else entirely that we ha-
ven’t thought of: C or D or perhaps Z. 

Second, Darwin’s theory has not been proven wrong. Creationists raise a never-ending series of 
objections, or maybe never-ending repetitions of the same objections. None have been fatal to 
evolution; all have failed to make any testable predictions of their own that were supported by 
empirical observations. Hence, the premise of ‘not A’ is rejected (more precisely, the premise ‘A’ 
is not rejected); we have no reason not to believe that what you assert is not true. This is accepting 
the Null Hypothesis with too many negatives. 

On a third front, while some may consider the evidence for Natural Selection inadequate, there is 
no evidence at all in support of Creationism. If the Theory of Evolution doesn’t have all the an-
swers, Creationism has no answers at all beyond “then a miracle happened.” If Theory of Evolution 
ever does fall, which appears less likely than the theory of gravity falling, it will not be to the 
3,000-year-old folklore of a small pre-scientific, mostly illiterate, often nomadic, periodically en-
slaved tribe teetering on the verge of extinction. 

III. The Earth is still too young 

There hasn’t been enough time since the Earth was created for evolution to work its magic. 

Prior to the 19th Century, the commonly accepted value, in western culture, for the age of the Earth 
and the Universe was about 5,000 years, obtained by counting Biblical generations. Evolution-
wise, not much can happen in a couple hundred human generations. Then along came William 
Thomson, dba Lord Kelvin, the “Steven Hawking” of his day, who applied his formidable intellect 
to the question and came up with a very un-Biblical value of 100 million years (or somewhere 
between 40 and 300 million.7) This was based on thermodynamics, which Kelvin did more for 
than anyone before or since, plus some colorable assumptions about the composition of the Earth, 
the temperature at the center, and the initial conditions. 

This was a major problem for Darwin, more than any other criticism that had been thrown in his 
direction. It kept many eminent scientists of the day off the evolution bandwagon.8 To do its work, 
Natural Selection needed at least 10 times as long as Kelvin’s upper bound. Kelvin and Darwin 
could not both be right. Kelvin’s stature was such that no physicist, chemist, or geologist of the 
day could challenge him. An upstart naturalist wasn’t even at the table. 

                                                 
7 Some profess confusion by the asymmetry in this interval. Nearly all statistical methods begin with an assumption 
of homogeneity of variance. This condition is generally not met when the scale has a natural zero and no upper 
bound. A variance stabilizing transformation is required. For things like ages of planets, the national debt, weights of 
mammals, paths of hurricanes, energy from earthquakes, infection rates for viral pandemics, and incomes of profes-
sional athletes, a logarithmic transformation usually works. This gives a log (base 10) age of the Earth of 8 and an 
interval of 7.6 to 8.5. Given the crudeness of the calculation, this is symmetric enough. 
8 But not all: How extremely stupid of me not to have thought of that myself. Thomas Henry Huxley 
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Darwin stayed calm and persevered. In spite of this formidable opposition, Darwin stuck to his 
guns, maintaining from his observations, Natural Selection was right and Kelvin was wrong. 

In retrospect, it’s an easy call. Darwin’s assertion was based on the solid empirical evidence; Kel-
vin’s on some unsupported assumptions, although tightly reasoned by a very bright guy. The as-
trophysics of the 20th Century resolved the case in Darwin’s favor. We now know that the Earth is 
roughly 4.56 x 109 years old (i.e., 4.56 billion, aka, 4,560,000,0009), forty-five point six times 
Kelvin’s estimate, which is plenty of time.  

This age estimate is based on the radioactive decay of several types of atoms and isotopes from all 
around the planet and its moon, which all give consistent results, well within the margins of error. 
Natural Selection implies a planet billions of years old. Geologists and astrophysicists, for their 
own reasons and with their own methods, now agree. Darwin’s Theory implied an Earth billions 
of years old and, after a few decades, other unrelated disciplines confirmed his prediction from 
very different evidence.  

If Natural Selection is the way of life, then the Earth must be a few billion years old.  
The Earth is a few billion years old.  
Therefore, Natural Selection may be the way of life10. 

We have converging lines of evidence and the stars continue to align for Darwin. 

IV. The Missing Link 

If we are descended from apes, there should be some fossils for the intermediate stages 
of that lineage. 

The easy response, which has been given many times, to the missing link question is there isn’t a 
link between us and chimpanzees because we didn’t descend from chimpanzees but this is some-
what disingenuous: no one is seriously arguing anymore that we did. We have a common ancestor 
six million years ago. Chimps, bonobos, and gorillas aren’t our grandparents; they’re our cousins. 
(But so are monkeys, dolphins, penguins, and jellyfish; just a few more degrees of separation.) 

The thing about fossils is that they are extremely unlikely. The animal has to die in such a way that 
the remains aren’t consumed by scavengers or dissolved, melted, crushed, or burned by the ele-
ments. Then bones are buried under an appropriate sediment that will preserve their structure or a 
record of it. Then the fossil must find its way back to the surface at the right time to be recognized 
as a fossil, not just another rock, and collected by an ever-patient paleontologist or lucky amateur 
before it is eroded, reburied, dissolved, melted, or burned by the elements.  

It’s a miracle we have any at all11. 

The thing about “missing links” is that when we find one, creationists immediately see two gaps 
and have two missing links to talk about where there had been but one. They don’t give up easily. 
But they do have a point, or rather they once did. 

                                                 
9 I’m showing all the zeros to make the point that it is a really big number. This format is generally clumsy for big 
numbers and may give a false impression of accuracy for the estimate, beyond what the data would justify. 
10 This may look something like a syllogism, but I have certainly hedged it; the conclusion while ‘sufficient’ and is 
only tentatively ‘necessary’.  
11 I am using ‘miracle’ here in the popular sense of an extremely outstanding or unusual event, thing, or accomplish-
ment, not the strict sense of an extraordinary event manifesting divine intervention in human affairs. 



Page | 6 The Case against Darwin RJMead 

The fossil record does have gaps, and this was awkward. The opposing sides had very different 
reactions to this puzzle, reactions nicely captured in a cartoon by Sidney Harris. It shows two 
scientists (We know they are scientists because they have scruffy hair and lab coats.) standing in 
front of a blackboard with really messy equations at the left and at the right. In the center, it simply 
says, “And then a miracle happens.” One scientist tells the other, “I think step two needs more 
work.” 

Some creative ‘Gap’ Creationists created a “God of the Gaps” who suspends natural laws long 
enough to slip in a miracle that fills in the gap du jour. Evolutionary biologists, on the other 
hand, did the more work thing. 

Ernst Mayr’s allopatric speciation describes what happens when a small group becomes iso-
lated from the larger population it had been part of. The isolation could be the result of a flood, 
drought, earthquake, kidnapping, volcano, hurricane, glacier, war, meteorite, famine, rising sea 
level, falling sea level, intra-family squabble, or wanderlust combined with a poor sense of 
direction. Whatever the cause, a small founder population finding itself in a new environment 
can evolve very quickly (in geologic terms) into new species. 

Niles Eldridge and Stephen Jay Gould, being good scientists, pondered Mayr’s big idea, spec-
ulated about what this would look like in the fossil record, and then reviewed the record. They 
found exactly what allopatric speciation predicted: extended periods that were long on fossils 
but short on change. Then a ‘brief’ interlude12 that was very poor in fossils, followed by another 
long period very rich in fossils including some that were entirely new. The obvious explanation 
is that long periods of global stability with large thriving populations had limited evolutionary 
pressure but lots of time and individuals to leave us fossils. Short turbulent periods with small 
populations had less time and fewer individuals to become fossils. Just at the time when the 
evolutionary forces on a small population were the strongest and producing the greatest 
changes, the opportunities for leaving fossils was restricted. Eldridge and Gould’s punctuated 
equilibrium idea very neatly explains why so few transitional fossils and why the ‘sudden’ ap-
pearance of new species. Not only are the so-called ‘missing links’ not a problem for evolution, 
they are, it turns out, another converging line of evidence in support of it. 

The fossil record, unlikely as it is, is one of the strongest and most direct arguments in support 
of Darwin. Isaac Asimov said, "The most exciting thing to hear in science, the one that heralds 
new discoveries, is not ‘Eureka’ but ‘That’s funny.’” Gaps and Missing links were ‘That’s 
funny’ moments; punctuated equilibrium was a ‘Eureka’ moment. That was pretty exciting too. 

V. The Great Watchmaker 

If you were walking across a field and came across a pocket watch, wouldn’t you assume a 
purpose, a designer, and a maker, rather than a random product of nature? 

And for those who don’t know what a pocket watch is: What are the chances that aircraft 
parts in a warehouse in Seattle will randomly arrange themselves into a Boeing 777? 

Cute but not how evolution works. Evolution means R&D, not manufacture. The evolution of 
flying machines from Daedalus and Icarus to the 777 might be likened to natural selection (Ic-
arus with his soaring aspirations could certainly be nominated for a Darwin Award) but what 

                                                 
12 In the case of the Cambrian ‘explosion’ 500 million years ago, ‘brief’ means 20,000,000 years. 
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happens inside an aircraft assembly plant is better compared to the sequence of events leading 
from fertilized egg to infant.  

The things we use to mark time have evolved over the millennia: arc of the sun, dripping water, 
flowing sand, burning oil, swinging weights, balance wheels, and oscillating atoms. For most 
of Homo history, there was little pressure to do any better than the sun. But then we started 
living in larger groups and we needed to know when to rise, eat, convene, and get to the church 
on time. Then we started sailing and we needed much more accurate time keeping to make 
navigation more reliable than “steer toward the ‘Three Sisters’”. With the increased pressure 
came a rapid evolution of our technology. None of that is any help at all for the craftsman 
assembling a watch. 

The random phases in Darwin’s theory come at the beginning and at the end, not in the middle. In 
the beginning of us, the process that determines the specifics of the DNA we receive has major 
random components. At the other end, while we contend with our lives as Homo sapiens, the cir-
cumstances that determine how successful we are at passing on our DNA also have large compo-
nents of luck, e.g., don’t get eaten by a saber-toothed tiger or hit by a bus, lightning, meteorite, or 
painfully targeted baseball before we find the right person. In between stage I (meiosis), and stage 
III (life), there is stage II (gestation), getting from the zygote to the neonate, wherein our DNA 
manages the construction of a new Homo sapiens. Nothing random about this manufacturing step. 

Returning to the beginning, before we get to the point of a zygote, there is a small probability that 
random mutations will be introduced into the DNA by something in the environment or the chem-
istry. Any mutations that got into the DNA anywhere along this path must pass the strict screening 
imposed by the chemical structure of the DNA molecule. Then when the chromosomes are being 
divided up during the meiosis process, the actual selection of genes from each parent is random, 
as far as we know at the moment. The specific male and female gametes that hook up are also 
random. Then when the zygote is complete, we have a precise set of instructions for constructing 
a completely new individual that will be unique (just like everybody else) and very much like its 
parents. We don’t have an airplane yet but we have the complete set of specs needed to build a 
freshly customized version. 

This unique individual, based on the genes randomly donated by each parent and by any random 
mutations to those genes, will be unceremoniously thrust into the specific environment of its time 
and place. Anything in the DNA that increases, however slightly, the probability of the individual 
surviving and reproducing in that environment has a better chance of being passed on to the next 
generation than DNA without that Anything. 

‘Probability’ in the last paragraph is talking about a population, not an individual. There is nothing 
random about the choices the individual makes to deal with the environment it finds itself in. It 
has to be able to procure enough food and avoid being food well enough to find a suitable mate. 
The individual either makes it or not but, on the population level, individuals with the right DNA 
have a higher probability that theirs will survive into the next generation.13 

The phrase “survival of the fittest” is often used to describe this business but this phrase did not 
come from Darwin, it has often been abused, and it is the source of considerable confusion. The 
process is more a matter of “making the cut” and not “crowning a winner”. How good you have to 

                                                 
13 This is an empiricist’s view of probability. A Bayesian would spin it a little differently but the bottom line for the 
DNA would be the same. 
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be depends on how supportive or harsh the environment is for you. If it’s the Garden of Eden, with 
plenty to eat, a God-given ‘soulmate’, and no predators, you don’t need to be very quick to have a 
good chance of getting on the team bus to survival of the species. If the environment includes 
tsunamis, saber-toothed tigers, large meteorites, bubonic plagues, ice ages, global warming, or 
nuclear-plant meltdowns, ‘making the cut’ is more selective; and less, or perhaps none, of your 
family’s DNA will make the travelling team. 

Engineers’ oversight of the assembly of a 777 might be a good metaphor for the middle phase 
when our DNA was managing our assembly from a zygote with a single, rather generic cell to a 
Homo sapiens with trillions of highly specialized cells. The manufacturing has nothing in common 
with Natural Selection. A sort of natural selection was happening when the Wrights, Curtis, Boe-
ing, Sikorsky, Goddard, and their rivals made a better wing, rudder, aileron, engine, or synchro-
nized machine gun. Neither Orville nor Wilbur was planning for nor even visualized a 777; Da 
Vinci or Verne maybe, but not the bicycle mechanics.  

The two tests of a good theory are how many puzzles it solves and how many puzzles it poses. 

VI. What use is half an eye? 

The eye is a miraculous and complex structure. Take any part of it away and it will not work. 
Its irreducible complexity could not be a product of evolution. 

For an organism with no vision, how useful would it be to have a cell that sensed sunlight to help 
the organism regulate temperature, obtain food, or avoid predators? Then a cluster of cells that 
pooled their information, maybe recessed to better concentrate the light, then covered by a mem-
brane for protection and focus, then cells sensitive to different wavelengths to recognize ripe fruit, 
attractive mates, or poisonous frogs. Voila, a few million years and we have an eye. 

The irreducible complexity argument was used in Darwin’s time and he was able to lay out, in 
more detail, the type of scenario I just sketched. It is easy to envision the steps that led to the eye 
and to recognize the evolutionary advantage of each step for the organism involved. For the bot-
tom-up evolution of a complex organ to happen, each incremental step in the process must make 
sense at the time and place it appears. 

This is more than just a thought experiment. We have a great diversity of life forms with a variety 
of light capturing mechanisms. This is an opportunity to make predictions, based on the scenarios 
we have envisioned, and ask, “Are there organisms alive today that exhibit some of the intermedi-
ate steps?” And zoologists say the answer is yes. We would also predict that organisms that have 
similar types of eyes should have common ancestors, the more similar, the more recent the split. 
DNA analyses have confirmed this.  

The argument has been around since Darwin but keeps getting restated and more esoteric whenever 
one instance is explained: What good is half a wing or part of a bacteria flagellum? In the words 
of Hamilton Berger, “Asked and answered” but the demonstrations are always fascinating. Con-
jectures, hypotheses, predictions, and data about, for example, the wings of condors, humming-
birds, penguins, bats, and flying squirrels give more converging lines of evidence. 
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VII. Nothing’s Actually Been Proven 

It’s been 160 years and science has yet to produce definitive evidence to prove Darwin right.  

It has been 160 years and Creationists have yet to produce the single example needed to prove 
Darwin wrong.  

The scientific method can only prove things false. No matter what examples we have supporting 
a theory, it only takes one counter-example to up-end it, or at least reduce its scope. That’s not a 
flaw in Darwin’s theory nor a weakness in the scientific method. It is the nature and the strength 
of science to provoke new questions and require re-verification. This is, to date, the most reliable 
source of knowledge about the natural world that we have been able to come up with. Stephen Jay 
Gould contended proof can only mean “confirmed to such a degree that it would be perverse to 
withhold provisional assent.” The Theory of Evolution has met that standard; Creationism has not. 

The business of science is to observe the natural world, to develop ‘guesses, conjectures, and hy-
potheses’ that are consistent with our observations, to make predictions that follow from our spec-
ulations and analyses, and to devise further observations, experiments, and proofs that will deter-
mine if our predictions are correct. Then perhaps our understanding will be broad enough and our 
footing solid enough to rise to the level of ‘theory’. If our predictions are ever contradicted by the 
data, we will need a new theory. If the predictions are confirmed, then we can provisionally accept 
and continue. 

It has not been ‘proven’. We do not ‘believe in’ it nor “put our faith in” it. We provisionally ‘ac-
cept’ the theory. If we ever find the fossilized remains of a Homo sapiens in the gut of a fossilized 
Tyrannosaurus rex (or the other way round), we will have to rethink everything. What we have is, 
in the language of 19th century scientists, the consilience of inductions, or in more up-to-date terms, 
converging lines of evidence, from a broad range of independent scientific disciplines, e.g., anat-
omy, anthropology, botany,  chemistry, embryology, genetics, geography, geology, microbiology, 
paleontology, physics, zoology, all pointing to the same conclusion: Darwin got it right.  

And “Nothing in biology makes sense except in the light of evolution.” (Theodosius Dobzhansky) 

VIII. No one was there to see it 

Scientists are inferring an awful lot from a few bone fragments when no one has actually 
witnessed the creation of a new species. 

Evolutionary biology and paleontology are historical sciences, but so are archeology and geology 
and those don’t seem to be under siege. They may not make use of randomized blocks, Latin 
squares, split plots, or the other classic experimental designs, but rely instead on other, equally 
valid lines of reasoning. They make predictions and collect empirical evidence to confirm or con-
tradict the predictions. Those predictions could relate to what types of fossils should be in each 
geologic stratum given what we know about sedimentation rates. They could relate to what simi-
larities or differences there should be in the DNA given what we know about continental drift. The 
two tests for a good theory are how many puzzles does it solve and how many puzzles it does pose. 

The oldest partial skeleton14 of a hominoid we have is just a skull around 6 million years old, about 
the time the Hominidae family split into the line that begot Homo erectus, Neanderthals, and us 
versus the line that begot chimpanzees, gorillas, and bonobos. One of the hot research questions 
                                                 
14 It was the oldest several years ago when I read an article in Scientific American. 
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has been, “When did we rise up on our hind legs and walk?” Which begs the question, “What can 
a skull tell us about walking?" This one had a lot to say.  

For Homo sapiens, the spinal column connects to the brain through a hole in the base of the skull. 
For chimpanzees, gorillas, and bonobos, the connection is through the back of the skull. The dif-
ference is they walk of four legs; we walk on two. The hole in the six-million-year-old man’s head 
is at the base like us. The inference is that humans have always walked upright. We march on. 

An important but less prominent view of research is that no empirical evidence should be accepted 
until confirmed by theory. All the fossil, genetic, anatomic, geologic, embryonic, and biologic 
evidence for evolution that we have amassed are strongly supported by a very robust causal theory. 

That’s called science. If the predictions and the evidence cover a broad range of scientific disci-
plines and life forms, that’s a “consilience of induction.” And we certainly feel a lot more com-
fortable about the data when we have a theory consistent with it. We can’t do the definitive exper-
iment: take a few animals, place them in a new environment, wait a few million years, and observe 
what new species arise. But we have a lot of evidence that this exact experiment has been running 
continuously for a few thousand million years. On the one and only planet we are familiar with; 
maybe longer on ones we don’t know. 

Asserting that evolution can’t be proven by the classic design of experiments is a simplistic cate-
chism from Stat 101, akin to the assertion that “Correlation doesn’t prove causation.” Both obser-
vations are true and important at one level but in either case, we can go a long way toward proof 
if the theory predicts the correlation and gives it the proper direction. 

And, as they say, “A little knowledge is a dangerous thing” because the complement of a little 
knowledge is a lot of ignorance. 

IX. The Second Law of Thermodynamics 

Nature moves from complexity to simplicity, not the other way round. Left to its own de-
vices, the Universe must move to a state of higher entropy. 

A little knowledge is a dangerous thing. The laws of thermodynamics do say something close to 
that, but they are talking about a closed system. ‘Closed’ means completely self-sufficient: nothing 
comes in; nothing goes out. Astrophysicists currently and provisionally view the Universe as a 
closed system15 and our solar system is a pretty good approximation to one, drifting slowing to-
ward chaos.  

However, that thin veneer of water, air, and earth that sustains us, our biosphere, is nothing like a 
closed system. Our home is constantly bombarded with massive amounts of external energy, most 
from our neighborhood star, some from the molten core of our rock, a little from radioactive decay, 
and a tiny bit from the cosmos at large. 

The energy input is more than enough to ensure spring comes every year, lakes thaw, swallows 
return, seeds sprout, flowers bloom, babies are born, species evolve, and a young man’s fancies 
turn from football. None of these would happen for long in a closed system but our biome is not 

                                                 
15 One question I will not address is, if the Universe is a closed system, where did all this order come from in the 
first place? That’s for the theologians and cosmologists to duke out. 
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closed. We are living in a terrarium, taking in and giving off equal amounts of energy16, nicely 
balanced to go on indefinitely … unless someone or something leaves us under a heat lamp or in 
a cold closet. 

X. The Strong Anthropic Principle 

The Universe is too finely tuned for it to have happened by chance. 

Yes but was it ‘finely tuned’ or ‘effectively evolved’? Was it ‘top down’ or ‘bottom up’? Is this 
evidence for or against Natural Selection? This may be more philosophy than science. 

Versions of the Strong Anthropic Principle have been around as proofs for the existence of God 
for at least a century before Darwin, with Leibniz arguing, and Voltaire satirizing, that this is the 
‘best of all possible worlds’. On the question of why there is even a universe for us to wonder 
about, cosmologists have identified a dozen or so ‘cosmic constants’, things like gravity, a force 
to hold atoms together, another to keep electrons apart, the expansion rate of the Universe, the 
acceleration rate of the expansion, the total mass/energy in the Universe. If any of these constants 
had differed even slightly from what they are, the Universe as we know it could not exist and we 
would not be here to ask the question. They had to be very carefully established, but how were 
they established?  

The role of the creator in this scenario seems to be to set a few dials that got everything humming 
along nicely and are keeping it all together17. This is a modern version of the Anthropic Principle 
argument.  

The so-called cosmic constants may not even be constants at all. All we know is what they are 
now and we have no guarantees they have always been thus. They may be finely tuned for life and 
Homo sapiens only inside this tiny bubble of space-time that we are living in and hoping won’t 
burst any time soon. 

The Standard Model that astrophysicists are currently using to understand the Universe goes on to 
predict a ‘Multiverse’ that comprises an infinite number of Universes that pop in and out of exist-
ence. (‘Predict’ may be too strong; maybe I mean the mathematics are consistent with or don’t rule 
out the possibility of a Multiverse.) Then the numbers get truly astronomical and things begin to 
get weird. The handful of cosmic constants (which started this discussion and may not be all that 
constant) could be different for every Universe in the Multiverse. Universes that get them wrong 
have very short runs, perhaps millionths of seconds, perhaps millions of years. Ours is an example 
of one that got them right, at least right enough to make the cut and give us enough time to evolve. 
We have no idea how many tries it took.  

This may be natural selection on a truly cosmic scale. 
  

                                                 
16 When the quantities get out of balance, the planet heats up or cools down; natural selection ensues while Gaia 
seeks a new equilibrium. We can only hope she remembers how special we are. 
17 Another Sydney Harris cartoon shows a robed and bearded old man descending from a mountain with two stone 
tablets on which are chiseled the cosmic constants. 
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XI. The Weak Anthropic Principle 

Humans are too finely tuned for the Universe for us to have happened by chance. 

Humans and perhaps even life are finely tuned for approximately none of the Universe. If there 
was a plan, the Universe wasn’t very efficient about it. 

With respect to time, the Universe hummed along without Homo sapiens for 99.99999% of its 
history since the Big Bang. That rounds to 100.0000%. Say Disney makes a cartoon version of the 
history of the Universe. Run it at the classic speed of 24 frames per second (worked for Walt but 
wouldn’t cut it for today’s hi-def or video games). If we let each frame represent 12,000 years, 
every second of the movie would cover 288,000 years (12,000 years times 24 frames). The Story 
of Everything would run for 13 hours and 17 minutes, plus a few seconds. If show time is 8:00 
PM, it will end, assuming no intermissions, just after 9:17 the next morning. That’s as long as all 
five Lord of the Rings movies back to back, if we skip the final credits. 

For almost nine hours, nothing and everything happens: elements form, dust clouds collect, stars 
and galaxies condense, stars implode and explode, and black holes do whatever they do. One bath-
room break short of nine hours, about 4:55 AM, our very own solar system would enter stage 
center. It will be another four hours and twenty-two minutes before our species struts onto the 
stage for about the final one half of one second of the show. In the final one sixth of a second (half 
the length of a blink of an eye), we become the only surviving member of our genus Homo, barely. 

The very last frame of a 13-hour cartoon covers all 12,000 years of human history from the devel-
opment of agriculture, city-states, written language, the pyramids, Aristotle, Galileo, Da Vinci, 
Newton, Swift, Darwin, Einstein, Hawking, and the Kardashians. One twenty-fourth of a second. 

The percentage of ‘finely tuned’ habitable space is still less, too infinitesimal for me to even com-
pute18. As far as we have been able to determine, all of the incomprehensible vastness of space, 
except for the skin on one otherwise insignificant speck of a planet, is decidedly and decisively 
inhospitable to our species. Almost none of the vastness has anywhere for us to stand, explore, or 
exploit, before we can even start to worry about how we will breathe, drink, eat, or protect our-
selves from invisible rays. 

We know we are living on a very fortuitously situated, average-sized planet, orbiting an ordinary 
middle-aged star, located in one arm of a typical spiral galaxy. We know our star is one of billions 
in the galaxy and our galaxy is one of billions in the Universe. An order-of-magnitude guess at the 
number of solar systems at the moment would be, conservatively, 1018 (i.e., a billion billion, i.e., 
1,000,000,000,000,000,000) and we have even less idea about how many life-supporting planets 
there might be. And we’re not even sure what life-supporting is; we have but one example. Our 
Universe appears to have millions or billions of opportunities to evolve life in some form including 
‘intelligent’ self-aware life forms. 

There are two schools of thought. Out of a billion billion attempts, the Universe came up with one 
planet in one solar system that is just right. Maybe we are that special. Or maybe there are billions 
of Goldilocks planets and ours is not the least bit special. I’d go with the latter option, if I had to 

                                                 
18 A back-of-an-envelope stab would involve dividing the volume of a, say, eight-mile thick shell around a sphere 
with a diameter of 8,000 miles by the volume of a sphere with a radius of 8,000,000,000,000,000,000,000 miles. 
After you cube the radii to get volumes, you have a really tiny fraction, something like 3.5 / 1058. I think, but that 
may be off by a few billion orders of magnitude. I wouldn’t sweat the decimal part of the numerator. 
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pick. Either way, given the conditions on a Goldilocks planet, Darwin’s theory implies life, and 
intelligent, self-aware life is almost inevitable. The one example we have provides evidence in 
support of this conclusion and we have no counter-examples. 

Scientists say humans evolved nicely from the bottom up by natural processes we can observe, 
test, and apply. Darwin’s theory is a coherent, comprehensive, and totally adequate explanation of 
the natural world as we experience it. It provides a useful model that advances the science and 
practice of agriculture, medicine, manufacturing, law enforcement, and reality TV. It makes pre-
dictions that can be tested and it raises questions that guide research and advance understanding. 
As long as it’s useful and consistent with what we experience in the natural world, we will continue 
to accept it as provisionally true and reap its benefits. 

Creationists insist on finely tuned from the top down by a miraculous process carried out by a 
supernatural being. ‘Miraculous’ means unexplainable by science, but we really should say by 
today’s science19. ‘Supernatural’ means beyond the purview of the natural world. This view makes 
the process unobservable and untestable, never even to be doubted. When claims are to be taken 
on faith, with no possibility of falsification, it is theology, not science. 

Science is completely silent on the existence of a ‘supernatural being’, since there is nothing there 
to be observed or proofed. While there are limitations to our words, we can say something about 
what we’re not talking about. We’re pretty sure we’re not talking about an old man with a flowing 
robe and beard floating around on a cloud, making clay dolls and magically breathing life into 
them. ‘Supernatural’ means not of the natural world, something beyond our Universe, beyond the 
Multiverse, if there is one. When talking about something above and beyond the Multiverse, we’re 
getting weird again but terms like ‘being’ and ‘existence’ are inadequate, somewhere between 
meaningless and misleading. And probably disrespectful to whatever it is we are talking about.  

If physics deals with mass and force, and if meta-physics deals with existence and purpose, then 
this is meta-meta-physics.  

In the meantime, as a theory, Evolution is clearly sufficient and provisionally necessary20. That is 
all Science asks of a theory. 

XII. Equal Time for Intelligent Design 

Because Darwinists admit evolution has only been provisionally accepted, Intelligent Design 
(ID) should be included in the science curriculum and let students decide for themselves. 

The Intelligent Design literature is little more than a recitation of all the criticisms that have ever 
been advanced against evolution. There are two types of challenges that have been raised: those 
that have already been settled in evolution’s favor and those that are future dissertation topics. ID 
has advanced nothing positive in support of its own cause. To be considered science and to qualify 
for a slot on the school agenda, a contender needs to provide testable hypotheses that are capable 
of falsification. 

ID is Creationism in fancy dress, which is an attempt to make what we know conform to the Bib-
lical version of creation and discredit anything that doesn’t conform. Its ‘gospel’, Of Pandas and 
People (1989), is a new edition of an earlier book by the same name, republished after performing 

                                                 
19 Any sufficiently advanced technology is indistinguishable from magic. Arthur C. Clarke 
20 ‘Sufficient’ means it is adequate for the purpose. This contrasts with ‘necessary’, which means necessary; it 
couldn’t happen without it. 
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a global ‘find and replace’ to change all appearances of ‘Creationism’ to ‘Intelligent Design’. That 
should make the religious foundations of ID obvious. Any explanation that invokes the supernat-
ural or the phrase ‘then a miracle happened’ is not science and does not explain anything. 

Any of us can generate a list of defects in our own design that suggest that the design is not all that 
intelligent. Why do we get old and wear out? Why do we have an appendix, or any of a score of 
other vestigial organs? Why is the eyeball upside down and backward? Why do our eyes have 
blind spots? Why are some people color-blind? Why do we have cancers, colds, hiccups, aneu-
rysms, flus, giggles, malaria, sickle-cell anemia, AIDS, sneezes, or allergies? Why are so many 
lactose or gluten intolerant? Why does the nerve connecting the larynx to the brain in humans go 
almost a foot out of its way (and about seven feet in giraffes) to wrap around the heart? The list 
can get much longer and more personal. Why do I have ADHD and dyslexia? Why do I snore? 
Why can’t I spell, draw, shoot free-throws, or make music? ID has no explanation for these; evo-
lution does. 

Getting back to the point, the ‘equal time’ demand begs the question, “Equal time for whom?” 
There are many competing and conflicting versions of ID. At one end of the spectrum, there are 
the ‘strict constructionists’ who insist on the absolute literal truth of the Book of Genesis and the 
5,000-year-old Universe. At the other end, some ‘liberal’ creationists would say, “God created the 
world and evolution is how He did it.” Others accept the old Earth and argue that God set the 
cosmic ‘constants’ that started the gears turning, but insist species are created by God and don’t 
change, except on command. Intermediate versions differ on how and when God suspends the 
rules and intervenes.  

A partial list of perspectives21 demanding equal time would include: Young Earth Creationists, 
Old Earth Creationists, Gap Creationists, Day-Age Creationists, Progressive Creationists, Intelli-
gent Design Creationists, Micro-Macro Creationists, Evolutionary Creationists, and Theistic Cre-
ationists. This is just within Western tradition; every human culture has its own creation myths to 
explain just how all this came about. One ‘explanation’ (Hindu) is it has always been and always 
will be. Others say it is the issue of primordial parents (Zuni, Cook Islander, Egyptian). Or it 
hatched from a cosmic egg (Japan, Samoa, Persia) or arose from the scattered parts of a slain 
monster (Babylonia, Sumeria) or from out of the sea (Burmese, Choctaw, Iceland). All are just as 
undocumented and firmly clung to within their own cultures as the Spoken Edict Creation Myths22 
of the Mayans, Egyptians, and Hebrews, which all hold that the world sprang into existence at the 
word of a god. 

Most Creationists dismiss all or part of the evidence for evolution as having been planted by God 
from time to time, apparently for His amusement or our diversion. All try to pick apart Evolution’s 
claims, evidence, and explanations without offering anything in its place that provides testable 
assertions or predictions. In short, they’re not Science. If this is theology, it’s a violation of the 
“Establishment” clause of the First Amendment; hence it doesn’t even belong in the social science 
curriculum of public schools in the US.  

Along with Flat Earth Theories and Geocentric Cosmological Models, none of the Intelligent De-
sign philosophies merit any time in science classrooms nor space in science textbooks. 

                                                 
21 Shermer, Michael (2006) Why Darwin Matters. New York: Henry Holt and Company. 
22 Don’t be put off by my use of the word ‘myth’. Like ‘theory’ and ‘miracle’, I am using it in a technical sense as, 
“a traditional story, especially one concerning the early history of a people or explaining some natural or social 
phenomenon, and typically invoking supernatural beings or events.” 
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Bad science doesn’t make good theology. 

So far as Science is concerned, it isn’t either/or. Without benefit of any statistics to back me up, 
the people who call themselves scientists are probably less religious than the general population 
but not a lot less, after controlling for education. Just based on people I know and trust, it is clearly 
possible to accept science in general and evolution in particular, and simultaneously believe in a 
Prime Mover universally and a personal God locally. 

The word “science” comes from the Latin word for knowledge, not to be confused with a grammar 
school class, or with data, information, knowledge, wisdom, or belief. The word now refers more 
to a process of acquiring knowledge than to the body of knowledge. The so-called “scientific 
method” is the best way to acquire knowledge about the natural world. The best way to acquire 
knowledge in a specific field is the scientific method for that field. What that method actually 
entails varies a great deal, but all are based on observation, hypothesis, prediction, and verification. 
Some areas have the luxury of double blind, randomized experiments with control groups. It rarely 
works that way for astrophysics, paleontology, geology, sociology, education, economics, and 
many, perhaps most other fields. Often such experiments are impracticable, sometimes impossible, 
illegal, or immoral.  

In all cases, we are concerned with the natural, not the supernatural, world and the phrase “then a 
miracle happens” is never part of the explanation. Prayer, ritual, and other forms of meditation 
may have their value, and their psychological benefit has been demonstrated, but, in the words of 
an old Indian proverb, “Pray to the gods and row away from the rocks” and, from Wilson Mizner, 
“I respect faith but doubt is what gets you an education.” 

Touting Creationism over Evolution requires not only discarding Darwin but discarding the entire 
notion of the scientific method as well. Returning to Galileo’s remark, “It is surely harmful to souls 
to make it a heresy to believe what is proved”, humanists see the harm as not to a person’s soul in 
a future world but to people’s future in this world. What happens beyond the ‘singularity’23 called 
death is the business of religions; what happens beyond the singularity called today is the rest of 
your life. How best to manage this life is a legitimate concern for society and its institutions, like 
science, education, media, academia, and government. 

The current anti-science sentiment is not helping find a cure for cancer, feed a growing population, 
stop increasingly virulent micro-organisms, combat climate change, or detect and deflect the next 
Chicxulub-sized asteroid. Solutions to those challenges are more political than scientific but to 
meet them and any other possibly existential threat looming, we need well-trained and well-edu-
cated scientists and engineers who understand the inner workings of bosons, black holes, and an-
ything between. Well trained so they can do the math and well educated so they can ponder with 
us the true costs, benefits, and risks. 

And we also need a scientifically literate and supportive citizenry. 

Very few of us need to understand how evolution actually works to live our lives and continue to 
reap the benefits of the revolution that Darwin started. Nor do we need to understand how a mobile 
phone works or what the Higgs boson actually does. But everyone needs some idea about what are 
the true costs, benefits, and risks of, for a few examples, fossil fuels, genetic modification, complex 

                                                 
23 Singularity is the point beyond which it is impossible to make defensible predictions. Death is certainly one, un-
less you restrict yourself to “they give your spot in the nursing home to someone else.” The Big Bang is another fa-
mous singularity, looking much further in the opposite direction. 
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systems, augmented reality, population growth, population decline, artificial intelligence, self-
driving cars, and space exploration. We need to know where the rocks are. 

We can’t teach anybody everything. We can educate ourselves to think rationally about the issues. 
That will take a culture that encourages rather than foregoes the use of “sense, reason, and intel-
lect.” And curiosity. 

As we careen through the 21st century, try dropping these into the dinner table conversation: 

 Do our big brains make us special or do our big heads make us think we are?  
 Did altruism and empathy evolve naturally like other aspects of us? 
 What happens at the singularity24 when robots become smarter than we are? 

And maybe some smaller topics that I may have plagiarized: 

 Asking if computers can think is like asking if submarines can swim. (Anonymous)  
 The real question is not whether machines think but whether humans do. (B. F. Skinner)  
 The real danger is not that computers will begin to think like humans, but that humans will 

begin to think like computers. (Sidney Harris)  

But Science isn’t about avoiding catastrophe; it’s about satisfying our natural curiosity, often it 
seems just for the sake of curiosity. Useable knowledge is a by-product, often an unforeseen con-
sequence. If the science of the 17th century was about geology, the 18th about chemistry, the 19th 
about biology, and the 20th about physics, then the 21st is about the mind comprising, in part, the 
brain, intelligence (artificial and otherwise), robotics, and bio-engineering, epi-genetics, and 
neuro-philosophy. 

What does Darwin suggest, imply, or wonder about today’s topics? 

Darwin did not invent evolution any more than Newton invented gravity. Both gave us ‘Theories’ 
to help us grapple with these natural, definitely not supernatural, phenomena. The anthropic argu-
ments against Darwin were used as proofs for the existence of God centuries before Darwin. Most 
of the other objections have been around in some form since Origin was published in 1859 but 
keep getting retooled, rebranded, and remarketed as the theory of evolution keeps evolving, so far 
strengthened and extended by every old challenge and every new discovery. 

We have learned a great deal about the natural world since the voyage of the Beagle; we’ve had 
insights of Darwin, Carroll, Mendel, Maxwell, Einstein, Bohr, Disney, Watson, Crick, Rodden-
berry, and Hawking to drop just a few household names. Science is the way we acquire knowledge, 
by observing, guessing, predicting, and testing. This is the way we expand our limited knowledge 
of the cosmos, the atom, and the mind.  

And the larger our island of knowledge becomes, the longer our shoreline of wonder becomes. 
Every new question or criticism that comes up about the Theory of Evolution is a new opportunity 
to expand our island. That’s good science but poor theology. 

We seem to be constantly living in one of Isaac Asimov’s “That’s funny” moments, or maybe this 
is a “That’s really weird” moment.  

I can’t wait. 

                                                 
24 This technological usage of ‘singularity’ first appeared in a 1993 article “First Word” published in Omni maga-
zine by Vernor Vinge.  


