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An idea ready to happen 
 
Many scientific ideas come to light after a set of other discoveries make 
it possible. 
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Plato:  Two worlds 
  one real, ideal and eternal 
  one illusory that we perceive with our sense, 

filled with imperfections 
Variations in plants and animal populations were imperfect 
representations of ideal forms 
 
Plato’s philosophy ruled out  evolution, counterproductive in a world 
where ideal organisms already 
 perfectly adapted to their environments 
 
Aristotle recognized organisms as ranging from simple to complex; he 
believed all organisms could be placed 
 on a scale of increasing complexity 

 Each form along this ladder of life had its allotted rung and 
every rung was taken. 

 Species were fixed, permanent and did not evolve. 
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Toward the end of the 18th century, sev. Naturalists suggested life 
evolved with the evolution of the Earth.   
One developed a comprehensive model to explain HOW: 
 
Jean Baptist Lamarck 
He was in charge of the invertebrate collection of the Natural History 
Museum in Paris 
Compared current species to fossil forms --  He could see sev. Lines of 
descent,  

 each a chronological series of older to younger fossils 
leading to modern species 
Aristotle saw one ladder, Lamarck saw many each leading to greater 
and greater complexity (perfection to him) 
 
As organisms attained perfection, they became better and better 
adapted to their environment 
 
Explain his mechanism:  use/ disuse (muscles) (giraffe stretched neck) 
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Born 1809, England 
Father wanted him to study medicine 
He found it boring, distasteful 
Enrolled to become a clergyman where most who wanted to be 
naturalists and other scientists belonged 
1831, 22 years old, sailed on the HMS Beagle to chart the S. Am. Coast 
He observed, collected 1000s specimens both living and fossilized 
Observed plant and animal adaptations:  jungles, grasslands, deserts, 
mountains 
All had S. Am. Stamp, different from Europe 
BUT plants and animals in temperate S.Am. were taxonomically closer 
to the tropical regions than the temperature regions of Europe 
Fossils were distinctly S. Am. In resembling the plants and animals of S. 
Am 
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Most of the animal species on the G.I live nowhere else in the world,  
But they resemble species living on the S. Am. Mainland.  It appeared 
As though the  islands  were colonized by S. Am. Species that had then 
diversified. 
EXPLAIN:  New species arise by gradual accum. Of adaptations to diff. 
environment.   
He collected 13 types of finches, some of which were were unique to 
some of the islands, 
Although he did not know at the time that the finches were separate 
species or 
 just varieties of one species.  Beaks adapted to specific foods on their 
home islands 
He returned to England 5 years later, and began to perceive that the 
origin of new species and adaptation were closely related. 
By 1840’s Darwin had worked out the major features of his theory of 
natural selection as a 
MECHANISM of evolution.  He did not publish his ideas 
1844 wrote an essay that outlined ideas but resisted publishing publicly  
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Darwin didn’t even use the word evolution until the last paragraph of his 
book, instead used descent with modification (explain: 
 
Unity in life; related through decent;  common ancestor;  accumulate 
modifications --  adaptations --to fit specific ways of life 
 
Like a tree with branches; forks have common ancestor 
 
Some branches, in fact most, are dead ends and species are extinct 
(note how Darwin could draw on Linnaeaus’ grouping here) 



8 

Let’s take a look at Darwin’s Mechanism of Evolution 
 
Series of Observations followed by Inferences 
 
1.  Exponential growth 

2.  Thomas Malthus essay of 1798 --  Darwin had read -- about humans 
--  human suffering (disease, famine, homelessness, war) was 
consequence of the potential for humans to reproduce faster than 
food supplies and other resources 

3.  Other organisms:  many eggs laid,  many seeds  spread, many 
young born 

4.  But many are eaten, frozen, starved, diseased, unmated, otherwise 
can’t reproduce 
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2.  Most Populations are stable in size (except seasonal fluctuations) 
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Food, space, soil nutrients, shelters, water,  etc.  
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More individuals than environment can support leads to struggle for 
existence among individuals of the population with only a fraction 
surviving 
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Picture is of Cuban tree snails 
 
Individuals vary extensively 
No two individuals are exactly alike 
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Darwin could not explain how this happens 
 
Today:  Variation arises by mutation and genetic recombination 
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Survival in the struggle for existence is not random.   
 
Survival depends on hereditary makeup of the individuals 
 
Those with characteristics best fit for their environment will leave more 
offspring 
 
Differential Reproduction 
 
(Could address types of selection:  stabilizing, directional, disruptive 
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Natural selection  is differential reproduction due to selection by the 
environment 
 
The product is adaptation of organisms to their environment 
 
Natural selection is NOT a chance phenomenon; the environment 
determines which hereditary traits will increase reproductive success 
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Natural selection  is differential reproduction due to selection by the 
environment 
 
The product is adaptation of organisms to their environment 
 
Natural selection is NOT a chance phenomenon; the environment 
determines  which hereditary trance will increase reproductive success 
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Can selection cause substantial change in a population?  Is there 
evidence?   
 
Darwin found evidence in domesticated plants and animals 
 
Plants we grow for food bear little resemblance to their wild ancestors 
 
Here:  Mustard plant:  brussel sprouts, cabbage, cauliflower,  broccoli, 
kale, kohlrabi 
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Examples:  Staph is often resistant t penicillin 
 
Strep is also becoming resistant to penicillin 
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Discuss Mammals 
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Evidence from biochemistry, molecular bio and cell biology, places 
prokaryotic cells as the ancestors of all life.  This 
Predicts that bacteria should precede all eukaryotic life in the fossil 
record.  The oldest known fossils are prokaryotes 
 
Chronological appearance of different classes of vertebrates:  fish 
fossils predate amphibians which predate reptiles  
Which predate birds and mammals.  If animals were all created at about 
the same time, all vertebrate classes should 
Appear in the fossil record simultaneously, not what one observes 
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Darwinian evolution predicts that transitions between species should 
appear in the fossil record.   
 
Here whales evolved from terrestrial ancestors.  Whale fossils with hind 
leg bones have been found in Egypt. 
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http://www-news.uchicago.edu/releases/06/060405.tiktaalik.shtml 
 
Paleontologists have discovered fossils of a species that provides the 
missing evolutionary link between fish and the first animals that walked 
out of water onto land about 375 million years ago. The newly found 
species, Tiktaalik roseae, has a skull, a neck, ribs and parts of the limbs 
that are similar to four-legged animals known as tetrapods, as well as 
fish-like features such as a primitive jaw, fins and scales.These fossils, 
found on Ellesmere Island in Arctic Canada, are the most compelling 
examples yet of an animal that was at the cusp of the fish-tetrapod 
transition. The new find is described in two related research articles 
highlighted on the cover of the April 6, 2006, issue of Nature."Tiktaalik 
blurs the boundary between fish and land-living animal both in terms of 
its anatomy and its way of life," said Neil Shubin, professor and 
chairman of organismal biology at the University of Chicago and co-
leader of the project.Tiktaalik was a predator with sharp teeth, a 
crocodile-like head and a flattened body. The well-preserved skeletal 
material from several specimens, ranging from 4 to 9 feet long, enabled 
the researchers to study the mosaic pattern of evolutionary change in 
different parts of the skeleton as fish evolved into land animals. 
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Both of these examples can best be explained by evolution from a 
common ancestor. 
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The vestigial bones of the whale and snake are similar in structure to 
those of the salamander but serve no function.  All three were inherited 
from a common ancestor 
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 Pyramidalis acts to strengthen the inferior part of the rectus sheath. It 
is absent in approximately 20% of the population. 
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 Vestigial structures of various organisms. From top to bottom:  
A.   hypocritical ostrich with its wings extended.  
B.   A blind cave salamander - look closely for the eyes buried 

underneath the skin.  
C.   Astyanax mexicanus, the Mexican tetra, a blind cave fish. 

D.  For example, wings are very complex anatomical structures 
specifically adapted for powered flight, yet ostriches have flightless 
wings. The vestigial wings of ostriches may be used for relatively 
simple functions, such as balance during running and courtship 
displays�a situation akin to hammering tacks with a computer 
keyboard. The specific complexity of the ostrich wing indicates a 
function which it does not perform, and it performs functions 
incommensurate with its complexity. Ostrich wings are not vestigial 
because they are useless structures per se, nor are they vestigial 
simply because they have different functions compared to wings in 
other birds. Rather, what defines ostrich wings as vestigial is that 
they are rudimentary wings which are useless as wings. 
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Keep in mind, the word theory has different connotations within the 
world of science compared to the word theory in the newspaper.  
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Now, I have an undergraduate degree in Biology and I’ve been teaching 
biology for 36 years.  I have found Darwin’s arguments all of the 
supporting evidence very convincing.  However,  
Recently I had several students come to me and share some research 
that they’d read about which you may find very compelling.  I have 
since done far more reading and searching the literature, and I want to 
share my findings with you now. 
 
Natural selection works very well to explain small scale changes.  
Antibiotic resistance in bacteria is pretty small scale change.  Beaks 
changing a little bit as seeds get harder and softer is a pretty small, 
simple change.  But we have the finch beak and then we have the finch 
itself!  There are places where evolution works and place where it does 
not. 
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Keep  in Mind Darwin’s main tenant.   
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Dr, Behe is professor of Biochemistry at Lehigh University.  
 
Dr. Behe has found a number of examples of complexity of living things 
that simply defy explanation by natural selection.    
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60 years ago, the cell was thought of a glob of protoplasm and then the 
knowledge of cell structure began to explode.  Study revealed a world 
so small packed  with a complexity that Darwin could never have 
imagined.  It’s loaded with, shall we say, tiny machines,  as many 
machines, in fact, as in all the human body.  There are machines for 
blood clotting, for fighting invaders, for energy capture.  Where do these 
machines come from?  Darwinian evolution seems very inadequate to  
explain the origin of these cellular machines.  Let’s look just one of 
these machines. 
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Because the bacterial flagellum is necessarily composed of at least 
three parts -- 
 
 a paddle,a rotor, and a motor -- 
 
 it is irreducibly complex. Gradual evolution of the flagellum, like the 
cilium, therefore faces mammoth hurdles 
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Movie:  Bacterial Flagellum 
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Multiple component parts are all needed for the structure to function.  If 
you lose one part, it won’t work 
Compare to a mouse trap:  5 parts, all must  be present simultaneously 
for the trap to function 
This idea applies to biological machines like the bacterial flagellum, too.  
For something to evolve, you have 
To explain how the machine could be gradually built without functioning 
until all the parts are  in place. 
 
But remember, natural selection, this mechanism of evolution, can only 
proceed if the random changes provide some ADVANTAGE in the 
struggle for survival. 
 
But the tail alone without the motor would be useless.  How could it 
possibly be preserved into the next generation? 

Thus Behe concluded:  Natural selection could 
not account for the 
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I want to give you two more examples.   
These are easier to get a handle on because they are macroscopic and 
thus may feel more familiar to you. 
 
Let’s start here with a complicated system for blood flow in the neck of 
the giraffe 
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GeckoLizard 
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Argument:  Why couldn’t the flagellum have just borrowed parts from 
other cell components and put them together in a novel way? 
 
Borrowing components from another structure and use them in another, 
new way. 
 
This is called CO-OPTION.   
 
Movie:  Against Co-option --  Dr. Minich 
Only some parts available 
 
Okay so your borrow some parts, but where did those parts come from 
and so on down the line. 
 
Finally, you get to the construction of parts which requires a blueprint.   
You need other machines to build a flagellum and those machines:  
ribosomes, endoplasmic reticulua, mRNA, DNA, are irreducibly 
complex.   
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Even Darwin anticipated this situation 
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Let’s move on to look at the two big questions of evolution, of Charles 
Darwin 
 
Darwin said much on the first question, with evolution modifying the 
branches on the tree of life to produce a   
variety of life forms, but he said little on the second, on the origin of life 
in the first place. 
 
Darwin viewed all life like a tree.  He tried to show how natural selection 
could modifiy the branches of the tree to form new speices. 
 
He had little to say about the base of the tree -- how did life originate in 
the first place 
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Darwin hinted to some possibility of life arise from chemicals in an 
organic soup 
 
Life could arise from the chemicals in an organic soup forming in the 
early earth’s oceans. 
 
The chemicals could combine and recombine into the first cells. 
 
These molecules use chance variation and natural selection to organize 
themselves into the first cells.  
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So Kenyon  recognized that for a biochemical origin of life he had to explain one of 
two things: 
Either where the biochemical genetic instructions came from or how proteins could 
have arisen directly from amino acids without DNA. 
He realized he could do neither one. 
  
“To be or not to be” that is the question 
 
Image the probability of making this message by dropping scrabble letters onto the 
table.   Essentially  impossible.  Even a simple message like this one written in the 
code of DNA would require 100s of pages to write out.  
 
But of course chance alone would not be acting on these messages.  Natural 
selection would be acting on these chance, random events. 
 
But remember, natural selection could not have functioned before the first living cell, 
only living cells are equipped with the machinery to replicate and pass on their genetic 
info to future generations. True dilemma!! 
 
Without DNA there can be no natural selection.  Without natural selection, there can 
be no DNA.  Thus the theory of evolution -- and note that we always say “The Theory 
of Evolution” -- is presuming the very thing it’s trying to explain.  Again,  it leaves us  
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Remember how it works:   
Transcription, mRNA, translation, building an exact chain of 100s of 
amino acids all put in place one by one, folding into an exact shape to 
do a particular function.. Incredible complexity.  
 It’s really here in all this information that’s been discovered in the past 
50 years in the field of molecular biology that we see the compelling 
evidence of intelligent design.   
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The current definition of science with it’s scientific  method, however, 
precludes design as a scientific explanation. 
 
It says that you must limit yourself to purely natural causes for 
phenomena, you cannot invoke intelligence as a cause. 
 
If science  is looking for the truth, then it certainly needs to consider all 
possibilities.  But look at what the scientific method is doing.  Science 
prevents even the consideration of an intelligent designer because it 
can’t run experiments on it and that is not right.  Thus, I have had a very 
hard time over the past several years, teaching evolution as the only 
possible explanation for the origin of life and how living things came to 
have the forms they do today. 
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Movie:  Final ending word on Intelligent Design 
 
 


