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But First . . .  
Where is Arkansas?
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Darwin and Evolution in Science 
and Popular Culture

Evolution in 
Popular Culture
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Americans’ Views of Evolution

Adapted from the 
Gallup Polls  N = 1100 

Adults (2015)

Theistic 
Evolution

Non-theistic 
Evolution

Creationist 
Perspective

The Science of Evolution is under Attack
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What is Evolution?

• This is a vital question because 
evolution is really two things at the 
same time
– It is a natural principle (law)

– It is a mechanism (theory)

• VERY few people --including many 
scientists when they discuss 
evolution -- make this important 
distinction!

Brief Review of Darwin’s Life and Work

• Born in 1809
• Degree from Christ College, 

Cambridge (1831)
• Voyage of the Beagle  (1831-36)
• Monograph on the Barnacles

(1851-54)
• Origin of Species (1859)
• Descent of Man (1871)
• Died in 1882
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Darwin’s Historical Legacy
• We know more about the life and 

work of Darwin than any other 
scientist 

• He wrote 6 million words in 19 
books, hundreds of scientific 
papers and at least 14 thousand 
letters!
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Darwin’s Grandfather Expressed Evolutionary Views

“… would it be too bold to imagine, that in the great 
length of time, since the earth began to exist, perhaps 
millions of ages before the commencement of the history of 
mankind, would it be too bold to imagine, that all warm-
blooded animals have arisen from one living filament…”

“Organic life beneath the shoreless waves, 
Was born and nurs'd in Ocean's pearly caves; 
First forms minute, unseen by spheric glass, 
Move on the mud, or pierce the watery mass; 
These, as successive generations bloom,
New powers acquire, and larger limbs assume…”

Erasmus Darwin 
(1731-1802)

Zoonomia (1794)

The Temple of Nature (1802)

Myth: Darwin Discovered Evolution (Part I)

He didn’t!
The idea of the  
relationship of living 
things through a 
“great chain of being” 
has been around for 
thousands of years

Heraclitus of Ephesus (535-475 BCE) and Anaximander 
of Miletus (611-547 BCE) believed that species were 
changeable 
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Myth: Darwin Discovered Evolution, (Part II)

Charles Darwin and 
Alfred Russel Wallace, 
working independently, 
developed the same 
explanation for how 
evolution occurred

The Voyage of the H.M.S. Beagle

• H.M.S. Beagle was a survey 
ship commanded by Captain 
Robert FitzRoy, R.N.

• The voyage lasted from 
December 27, 1831 to October 
2, 1836 (Almost 5 years!)

• The Galapagos visit lasted from 
September 15 to October 20, 
1835

• Darwin spent 19 days on land in 
Galapagos and 20 days at sea 
in the waters of the islands
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Myth: Darwin was the Naturalist of the Beagle

No!  

Robert McCormick was the 
Beagle’s surgeon and official 
naturalist.

Darwin paid his own way on 
the voyage and was invited by 
the captain to be a companion 
because Darwin was in the 
captain’s social group.

Myth: There as an “Ah-ha” Moment of 
Discovery on the Beagle

This is partially true, but not in the way 
most think

Darwin gave much thought to the 
“species question” on the voyage (1831-
36)

The evidence from islands he visited 
convinced him that evolution had
occurred!

He did not complete and publish his 
theory of how evolution occurred (natural 
selection) until 23 years later in 1859.
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Darwin asked, “Why, on these small 
points of land, . . . were 
the aboriginal inhabitants . . . 
created on [South] American 
types of organization?” 

Darwin (1845).  The Voyage of 
the Beagle (2nd ed). London: 
Henry Colburn (p. 416).

There has been a trend 
toward increasing complexity, 
but that is because there was 
nowhere else to go -- what 
could be less simple than 
single-celled forms of life?

However, there is no 
predetermined goal or target 
for evolution.

Myth: Some think that Evolution is 
Progressive and Purposeful
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Darwin, “It is absurd to talk of one 
animal being higher than another . . . 
People often talk of the wonderful 
event of intellectual Man appearing -
- the appearance of insects . . . is 
more wonderful.” (1838)

Barrett, P. H. et al (eds)(1987).  Charles Darwin’s Notebooks, 1836-44: 
Geology, transmutation of species, ornithological inquiries.  London: 
British Museum (Natural History) and Cambridge University Press. 
Notebook  B214

Myth: Some think that the Purpose of 
Evolution is to Produce Humans
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Some think that the purpose of evolution was to 
produce humans

No!  Millions of unlikely things had to occur for 
humans to evolve

Stephen Jay Gould (1994) cites four major 
necessary events to support the development 
of humans:

• Notochord
• Development of strong fin 

bones in some fish
• Extraterrestrial impact 
• Upright posture in primates

Myth: Some think that Darwin Kept the Idea 
of Natural Selection Secret

Yes and No

• He wrote an outline as early as 1844 
and discussed it with colleagues

• He continued collecting data through 
correspondence, observation & 
experiment

• He did fear offending his wife
• He was worried about the public 

reaction
• Ultimately, he was a perfectionist and 

wanted to “get it right” because the idea 
is complex
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Myth: “Darwin’s Finches”

• During his time in the 
Galapagos islands, 
Darwin paid little 
attention to the finches

• He even failed to note 
the name of the islands 
on which he collected 
his finch specimens

In his diary and in the first 
edition of the book Voyage 
of the Beagle (1839), he 
only briefly mentioned the 
finches briefly
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Myth: Darwin’s Finches

• The finches are not mentioned in any edition of 
the Origin of Species

• Darwin first writes about the finches only in the 
second edition of The Voyage of the Beagle 
(1845) 

• However, the finches were never his favorite 
example of speciation -- he preferred pigeons, 
chickens, dogs and . . . .

The Role of the Finches

Darwin suspected that the 
mockingbirds he collected 
were separate species, and 
stated that if this observation 
were true it would . . .

“undermine the stability of species”

Really we should be talking about Darwin’s Mockingbirds, not the finches

Mockingbirds

29

30



3/6/2020

16

Origin of Life vs. Origin of Species

People confuse the issue 
of origin of life with 
that of evolution itself
Darwin’s only comment about the “origin” of 
species is   “. . . if (and oh what a big if) we 
could conceive in some warm little pond 
with all sorts of ammonia and phosphoric 
salts, -- light, heat, electricity, etc. present, 
that a protein compound was chemically 
formed, ready to undergo more complex 
changes . . .”

Letter to J. D. Hooker February 1, 1871

Myth: Inheritance and Evolution

Many people have 
Lamarckian views of use 
and disuse and the 
inheritance of acquired 
characteristics
It is untrue that things that 
happen to adults will be 
inherited by the offspring

Jean-Baptist Lamarck 
(1744-1829)
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Myth: Individuals Evolve
Many people think that individuals evolve

But, only populations (their genes and gene 
frequencies) change through time 

Myth: Scientists are Unsure About Evolution

• Biologists are still investigating 
evolution, so some think that it 
isn’t proven or fully accepted

• Yes, there is debate about some 
elements of the mechanism

• Yes, there is debate about issues 
of timing (fast or slow?)

• Scientists are filling in the details 
but there is NO controversy about 
the essential accuracy of evolution 
and its mechanism
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Myth: Many Believe that Man Evolved from Apes

Many think that evolution refers 
only to the “monkey into man” 
question and are troubled by 
that idea

We and the great apes share a 
common ancestor, we did not
evolve from them

No Monkeys: But the Human Line is Complex
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Myth: Many People do not Know what 
Kind of Knowledge Evolution is

Hypothesis?
Fact?

Guess?

Law?

Speculation?

Rule?
Theory?

Only a Theory?

Scientific Laws and Theories
• A law is a generalization (a big 

pattern) that can explain an 
instance (ex. Law of gravity)

• A theory is an explanation for why 
laws function as they do

• Many scientific ideas have both 
elements – law and theory
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What Kind of Knowledge is Evolution?
• Evolution is the idea that 

living things have changed 
through time

• The pattern of fossils in the 
rocks can be explained by 
stating that evolution is 
responsible
–Evolution in this sense is a law 

because laws explain instances
• But that doesn’t tell us how 

evolution functions

•Charles Darwin and Alfred Russel Wallace 
explained how evolution occurs – in part --
with the theory evolution by natural selection

•So, evolution can also be thought of as a law 
(generalization) or a theory (explanation), 
therefore . . .

•But evolution is NOT just a theory!

What Kind of Knowledge is Evolution?
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What is the Theory of Evolution by Natural 
Selection: A Quick Review

1 Variation: there is natural variation within every 
species

2 Competition: individuals within species compete for 
resources

3 Overproduction: organisms produce more offspring 
than can survive because of limited resources

4 Selection: individuals with the most useful traits 
survive while others die

5 Inheritance: the surviving individuals will mate and 
pass their traits on to the next generation resulting 
in a population slightly different from the earlier one

Evolution Disclaimer in 
Cobb County, Georgia USA Biology Books

This textbook contains material on 
evolution. Evolution is a theory, not a 
fact, regarding the origin of living things. 
This material should be approached with 
an open mind, studied carefully and 
critically considered.
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H.M.S. Beagle

Myth: Some Think that Accepting Evolution 
Demands a Loss of Faith

That’s what happened to Darwin isn’t it?

During the voyage 
Darwin reported  . . . “I 
was led to think much 
about religion.  Whilst on 
board the Beagle I was 
quite orthodox.”
Darwin, C. (1959)  The autobiography of 
Charles Darwin  N. Barlow (Ed).  New 
York: W. W. Norton and Company.

Darwin did become an agnostic, but evolution 
had little to do with this “conversion”

A much more human occurrence likely ended his acceptance of a 
personal God

Darwin’s daughter Annie died in April 1851 
after a year-long illness.  “From that moment 
on, Darwin was a total uncompromising 
atheist . . . (p. 156).  “. . . for Charles at least 
his daughter’s death was the greatest 
tragedy of his life and he never fully 
recovered emotionally . . .” (p. 176)

White, M. and  Gribbin , J.(1997).  Darwin: A Life in 
Science.  New York: Dutton/Plume
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Looking at Evolution in Two Ways
“Science and religion are 
two windows that people 
look through, trying to 
understand the big universe 
outside, trying to understand 
why we are here.”

Freeman Dyson

Some people feel that evolution rejects 
the notion of God.

But evolution says nothing about a 
Creator.

Philosophically, one could be a theistic 
evolutionist and accept natural 
selection and a role for a Creator or

Be an atheistic evolutionist and be 
satisfied with evolution alone!

When Will these Challenges Go Away?

• The opponents of evolution will 
continue to “evolve” and have 
another agenda

• Creationism became creation 
“science” and  then “intelligent” 
design 

• Teachers must know the arguments 
against evolution

• Teachers must know the 
misconceptions regarding evolution

• Teachers must give students 
permission to accept evolution
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• Evolution must be integrated within 
the study of biology – not just one 
chapter in the book!

• We must define and use evolution-
related terms (law, theory, 
adaptation, fitness) appropriately

• For instance, adaptation is not 
something that  organisms can “do” 
just because it would be useful

• Teachers must understand 
evolution and how to teach it 
accurately

How to Address the Challenges of Evolution 
Misunderstanding

Education is Related to Evolution 
Understanding and Acceptance
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