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1. Evolution is just a theory.


This statement demonstrates a great misunderstanding of science.  In common usage theory means an unsubstantiated idea or guess, but in science the meaning is quite different.  A theory is a broad, general set of explanations for a wide variety of observed phenomena (i.e., data).  As such theories are composed of numerous hypotheses, explanations of more specific phenomena, that range from well-verified hypotheses, for example, natural selection, which in every operational way are facts, to more tentative ones.  In science a theory is the best approximation of truth possible at that time and they are substantiated by large amounts of supporting evidences.  All theories incorporate hypotheses that remain untested and tentative or they wouldn’t be part of science.  Other concepts bearing label theory (number, stress, quantum, gravity) are considered facts, and like evolution, they are regularly employed to human benefit, even when a causative mechanism remains unknown (gravity!).  Evolution is as certain as any other theory in science.
2. The 2nd law of thermodynamics refutes evolution.

The 2nd law states that entropy, disorder, must increase, so some people reason that it means biological organization is impossible.  By this interpretation not only isn’t evolution possible, but life isn’t possible either.  Growth and development from a fertilized egg would be impossible.  Of course, this takes place because of an input of energy and materials from your mother, and this is where the misunderstanding occurs.  The 2nd law only applies to closed systems, but a fertilized egg is not a closed system, and neither are the Earth’s ecosystems.  They  obtain energy from outside themselves, from the Sun, and in a couple of instances from geothermal sources.  This constant input of energy is captured by autotrophic organisms, mostly green and photosynthetic, and used to generate order.  Ultimately all this energy is lost as heat, which continues its dispersal, increasing entropy.  The process of life only delays the increase in entropy which does not violate the 2nd law of thermodynamics.
3. No one was there to observe evolution so no one knows what happened.


If a tree falls in the forest, it does make a noise even if no one is there to hear it.  If your car got stolen and no one witnessed the theft would you simply say, “oh well”, or would you go ahead and make a police report and file an insurance claim.  Of course you would because you have evidence that you owned a car.  Other past events leave evidences of their existence too, just as the prone tree is evidence of its fall.  We can derive predictions about past evolutionary events that have the potential to be falsified.  For example the hypothesis that eukaryotes have a common ancestry with prokaryotic organisms, and that large conspicuous organisms arose from unicellular ancestors makes predictions that prokaryotic organisms should be more ancient than eukaryotic organisms, and unicellular organisms are more ancient than multicellular organisms.  The fossil record demonstrates that these predictions are true.  Fossil bacteria have been dated to 3.5 billion years ago, and the earliest eukaryotic fossil to no more than 2 billion years.  No large conspicuous organisms appear until about 600 million years ago.  Thus the sequence of appearance of organisms has the ability to falsify this phylogenetic explanation.  Facts that agree with the explanation become confirmatory evidence and must be explained as well or better by any alternative explanations vying for attention.  
4. No progressive evolution has ever been observed.

There is no concept of progress in evolution.  So this is an example of setting up a straw man so he can be knocked down.  No one has observed progress because this is simply an inaccurate notion of evolution.  Evolution is without purpose and without direction.  Evolution is about change, and change has been observed.  Evolution is about adaptation, and while some adaptations might be considered “progressive” others might just as easily be considered “regressive”.  For example, many parasites are simplified organisms having lost features their ancestors had, for example, nongreen parasitic plants that have lost their leaves and their capacity for photosynthesis.  Critics of evolution don’t want evolution to be true, but if it is true, then it should be progressive, and of course, it should lead to and culminate in humans.  What probably gives rise to this notion is that smaller and simpler organisms do appear before larger and more complex organisms, but this makes sense when you understand how large complex organisms develop and how multicellular organisms have evolved.  
5. The fossil record does not support evolution.  


Anyone who says this is either deliberately concealing the truth, i.e., lying, or totally ignorant, period.  The fossil record is strongly supportive and completely consistent with all of the major patterns of common descent hypothesized by evolutionary theory.  No question anomalies exist for which no adequate explanation exists, but broad pattern of life’s history is very clear.  In many instances classifications make predictions about a sequence of common ancestors that can be tested by the order and type of fossil organisms.  In these cases the fossil record actually confirms “descent with modification”.
6. Humans have monkeys for ancestors.

This demonstrates a conceptual misunderstanding.  About 5 million years ago the great apes and humans had a common ancestor.  This organism would not be either ape or human.  About 50 million years ago the great ape-human lineage had a common ancestry with monkeys, but that ancestor was neither human, ape, or monkey.  And of course if you don’t think so, then you must explain why humans share so many features and so much of their genetic heritage with other primates.  Humans have a 99% genetic similarity to chimpanzees.
7. Survival of the fittest is circular logic.

While a catchy phrase (borrowed from economics), “survival of the fittest” isn’t actually accurate.  Fitness in biology is measured in terms of reproductive success, those organisms that leave the most offspring, and reproductive success is always correlated with some set of distinct features.  So what Darwinian biology is really saying is that within a population, under some given set of conditions, organisms with a certain set of features (best adapted to the conditions) will leave the most offspring, and therefore more copies of this adaptive set of genes will exist in the next generation.  In other words, nonrandom reproductive success is the driving force behind evolution.  This is natural selection.
8. Evolution depends upon random events so organization cannot arise.  


This statement really misses the point, both about randomness and evolution.  When Darwin hypothesized natural selection he described a nonrandom mechanism for evolutionary change (differential reproduction).  Random means something that cannot be predicted beyond a certain statistical frequency.  You can only predict a coin flip to a 50% chance.  Mutations occur at random, and then they are sorted by a nonrandom process, natural selection.  Most mutations will be removed, although some few will prove adaptive.  In a large population, sexual reproduction also produces a certain random shuffling of genes, although mating is often nonrandom, and some combinations will have a higher fitness than others.  Thus natural selection accumulates adaptive gene forms and gene combinations from among genetic variation that arose by chance.  Natural selection is a nonrandom process which Darwin thought operated like artificial selection, where humans are selecting among variable offspring for desired characters.
9.  Science cannot say anything meaningful about origins.


Well, actually it can.  Biology may never know how life really began, but it does make some predictions about the basic features of that life.  Evolutionary hypotheses about the origin of life make certain predictions that can be tested, for example, there must have been an abiotic source of organic molecules, and naturally occurring organic molecules have been found just about everywhere.  And so have a set of biogenic molecules, simpler molecules predicted to be the precursors of the organic building blocks of life.  In fact what we know about cosmology shows that the six (of the seven) most common elements in the Universe CHNOPS (carbon, hydrogen, nitrogen, oxygen, phosphorus, and sulfur compose 99% of living organisms)(helium is 2nd to hydrogen but this inert gas does not react with other molecules) are produced in the same relative frequency and very nearly the same proportions as they are found in living organisms.  The Big Bang theory and atomic fusion account for this elemental organization.  Whether science will have anything meaningful to say about the cause of the Big Bang we cannot know, but after this origin, it’s all a history, and science has plenty to say about the history of the universe and life.  Looking at it the other way around, other than telling us what our ancestors thought, origin myths have not provided any useful biological insights.  
10. There Are No Intermediate Fossil Forms 

Once again anyone making this claim is either deliberately lying or totally ignorant.  My favorite intermediate organism is Archeopteris, which means ancient fern.  Seed plants, gymnosperms, were thought to have arisen from fern-like plants, and while there were lots of ferny leaves and woody stems with gymnosperm-like wood, no obvious intermediate organisms seemed to exist.  Then one type of fern foliage was found physically connected to one of these woody stems, and it was realized that the intermediate organisms, progymnosperms, had been there all along.  Their reproduction was subsequently found to be exactly the right type for their hypothesized intermediate position.  Archaeopteryx, the earliest known fossil bird for a long time (some recent finds may be earlier) has a thoroughly reptilian skeleton with a bony tail, teeth, and four paws with jointed fingers (not merely the horny skin growths at the middle joint that a few modern birds have). And it has feathers. If that's not an intermediate, what is? More recently, evidence is accumulating that some dinosaurs had hair and feathers. If we'd lived 100 million years ago, we might have put birds, mammals and reptiles in the same class or at least put the divisions very differently from today. Therapsids are the intermediates between reptiles and mammals, crossopterygians and ichthyostegids are the intermediates between fish and amphibians, and so on.

11. Evolution Is Not Testable

In only one trivial sense is this true.  A theory as broad and complex as evolution cannot be tested as a whole.  However the many constituent hypotheses that compose the theory of evolution generate all manner of testable predictions, both in terms of descent with modification and natural selection, and they can and have been tested.  Each and every time evolution is used to generate testable predictions about organisms and their biology, the potential exists that the investigator will find no evidence of evolutionary processes.  In 150 years of active research, this has not happened.  For all of this time evolution has remained both useful and productive in biology predicting again and again why we find what we find.  So when someone says to a biologist, “I don’t believe in evolution”, this is just about like saying to a geographer “I don’t believe in China.”  Such a person is ignorant of science, a denier of what is known.  No place exists in higher education for such know-nothing attitudes.  Our entire understanding of biology tells us that organisms could not cope with a changing environment and life could not have a history without an evolutionary mechanism.  Life as we know it cannot function apart from evolution, so if life exists, then so does evolution.  Again taking a different perspective, anyone who denies evolution has the obligation to offer a testable alternative explanation of everything that is known.  To say, “that’s just they way it was created” is essentially throwing up your hands and admitting you do not wish to explain or understand anything.
12. Evolution Means Humans are Just Animals 

No question about it, humans are animals.  You thought maybe we were plants?  Humans have hair and nurse their young just like all other mammals.  Humans have vestigial structures like ear points, muscles to move your ears, tail vertebrae, nictitating membranes in your eyes, and so on.  But then we have unique features too.  In particular we are the only animals capable of rational thought and contemplation of our own existence, the only animal capable of understanding our place in nature and how we got there.  So from my perspective we humans have a special responsibility to understand and appreciate biological diversity and the evolutionary process that produced it.  We also have an unprecedented technological ability to modify our environment, too often with no regard for other organisms.  So humans aren’t “just” animals.  However our egos, our artificial environments, our cultural perspectives, and our mythologies often serve to set us apart from nature rather than encouraging us to figure out, understand, and appreciate how we fit into nature.  From a scientific perspective, many of our human troubles can be traces to the fact that we have brains, biologies, and bodies adapted for the life of Pleistocene gatherers and hunters, and we no longer live this life style.  
13. Supporters of evolution are atheists.

The attempt to equate supporters of evolution to atheism is a neat little rhetorical trick, an attempt to establish an “us” versus “them” dichotomy.  But it is wrong on two levels.  First, science is operationally naturalistic (or some would say materialistic), which means science operates as if the supernatural does not exist.  This is not because the practitioners of science are all philosophical naturalists (atheists) who think the supernatural does not exist, but because pragmatically this is the only way science works.  No one has figured out how to test or verify supernatural statements about nature.  No question, materialistic science has been so successful that it has convinced some people that the supernatural does not exist.  But actually the proportion of scientists who say they believe in god is about the same as the public at large.  
14. Design in nature points to an intelligent designer.

There is an appearance of design in nature, and it is very much misinterpreted.  The mechanism that produces this apparent design is natural selection, but the results are very different from an intelligent designer.  Clever, deliberate, dare I say, perfect designs would point to intelligence, but it is doubtful whether any such design exists in nature.  Even the proponents of intelligent design have a hard time finding examples to bolster their argument.  Why?  The biological world is filled with lots of examples of clumsy, awkward contraptions, which is what a purposeless ordering mechanism working with available raw materials would produce.  And there are lots of pretty good designs which have perfectly good evolutionary explanations.  But evolution also produces pandas’ thumbs, a pretty poor substitute for the real thing, but it serves its purpose allowing pandas to strip leaves from their bamboo shoots.  People who think nature is very well designed just haven’t looked very closely.  Poor design abounds.  What does that say about an intelligent designer?  

15. Evolution does not account for rationality and morality.

Huh?  If intelligence is under genetic control, then natural selection can affect it.  Being rational and smart, can be adaptive.  If human behavior for living cooperatively in groups leads to reproductive success, then natural selection can affect it.  If cooperation, generosity, and concern toward others makes a more successful group, then mental processes that produce moral thinking can be affected by natural selection.  I can only guess that this ridiculous argument hinges on the idea that a random process cannot be expected to produce rational thinking, intelligence, and morality, but as pointed our above, evolution is not a random process.  Conversely one might also contemplate what about the human mind causes so many people to believe in so many absurd propositions about so many things with no evidence what so ever.  There is even an evolutionary answer for our irrational beliefs.  Sometimes there is a survival value in jumping to conclusions rather than investigating to be absolutely sure.  If something in the dry grass next to your bare feet vibrates, you instinctively startle and jump away.  The rush of adrenaline pumped into your blood stream has prepared you for fight or flight if real danger exists.  Biologists, who do like to investigate, recommend jumping first, and then carefully investigating using a long stick.  I speak from much tropical field experience.  
16. No one has ever observed higher categories evolving.

This is either another strawman argument or another instance of not understanding the idea being criticized.  Evolutionary theory must account for diversity, and therefore, predicts speciation, any process that generates new species.  Several speciation mechanisms have been proposed and evidence for virtually all of them have been found in nature.  In a couple of very dramatic instances, an hypothesized evolution of species has actually been recreated, for example, the evolution of wheats.  Although biologists do not make any such distinction, this has been called “microevolution” and the over whelming evidence supporting these explanations has led to many creationists admitting that speciation occurs.  It is “macroevolution” that hasn’t been observed, the evolution of families, orders, and phyla.  

These are “higher” taxonomic categories, and they are a different type of entity.  The only taxonomic entity that actually exists is the species.  Genera, families, orders, classes, and phyla are organizational categories based upon more and more general shared characteristics.  This data pattern was observed by pre-Darwinian biologists and only after Darwin did biologists begin to consider such data evidence of descent with modification.  Shared characters are evidence of common ancestry, and the more general the character, the more ancient the common ancestry.  So why do shared characters exist in a discontinuous array that we describe as taxonomic categories?  Wouldn’t speciation lead to a continuous array?  Yes, except for another evolutionary event, extinction.  The combination of speciation and extinction of common ancestors results in a discontinuity which when extended over millions and billions of years results in the accumulation of big differences.  So higher categories do not evolve like species, and this objection merely indicates an ignorance of biology.  


However higher categories do make the prediction that at some prior time a group of species would have existed that were intermediate such that if they existed today the two higher categories would not be distinct.  In fact, this is exactly what we find.  Reptiles, birds, and mammals are distinct classes of vertebrates, but when the various groups of dinosaurs are added in these categories become much less distinct because of the many intermediates that existed.  The nested sets arrangement of higher categories is the exact pattern predicted by an evolutionary process, and thus taxonomic classification is a strong confirmation of evolution.  As our technology has changed it has continually added new data sets: anatomy, cell ultrastructure, metabolic pathways, and molecular biology.  Each new data set had the potential to falsify this phylogenetic classification, one that reflects evolutionary history, and while many mistakes and modifications have been found, in general each new data set has confirmed the explanation to the point that Darwin’s hypothesis of descent with modification can be said to be true even if we don’t know all the details as yet.
