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Why did regional differences evolve?
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What evidence was 
available in Darwin’s time?
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Some fossil evidence

Too recent to 
yield meaningful 
insights?

Existing knowledge of human diversity
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Darwin’s revolutionary theories:
★ All living things stem from a 

common ancestor. The 
process of speciation creates 
diversity by splitting existing 
species.

★ Populations adapt to their 
present local environment due 
to the differential survival and 
reproduction of individuals in 
that environment (“natural 
selection”).

★ The organismal diversity we 
observe today is the result of a 
slow, deliberate process of 
selection and speciation.

(Source: Robert Ashby Collection / John G. Murdoch)



Gregor Mendel

(Source: William Bateson)

★ Inheritance is particulate. We 
now call these particles 
“genes”.

★ [Eukaryotic] organisms 
possess two copies of each 
gene; these copies may differ 
or be identical.

★ Individual organisms inherit 
one copy of each gene from 
each of their parents.

★ Our two gene copies can 
interact in a variety of ways to 
produce traits.



The “Modern Synthesis”:

Harmonized Darwinian theory and Mendelian genetic theory

Ronald Fisher
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1910’s, 1920’s, 1930’s



The “Modern Synthesis”:
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William D. Hamilton

(S
ou

rc
e:

 U
nk

no
w

n,
 v

ia
 W

ik
im

ed
ia

 C
om

m
on

s)

Theodosius Dobzhansky

1930’s 1960’s

Harmonized Darwinian theory and Mendelian genetic theory



Eugenics:
Selective breeding is a form of eugenics:

(Source: Hannes Grobe) (Source: Andy Wright) (Source: Dave Wharton)
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Charles DavenportRonald Fisher

(S
ou

rc
e:

 U
nk

no
w

n,
 v

ia
 W

ik
im

ed
ia

 C
om

m
on

s)



(Source: Bundesarchiv, Bild 102-13774 / Heinrich Hoffmann)(Source: Robert Ashby Collection / John G. Murdoch)

You know 
nothing of my 

work!

Was eugenics based on evolutionary science?



Why did regional differences evolve?
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(Source: Wikimedia Commons)

Fossil exploration explodes in the 1900’s:

(Source: Wikimedia Commons)

Australopithecus 
afarensis
“Lucy”
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Homo neanderthalensis

Homo erectus
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The polygenists were right!
(just about the hominid family, not the species Homo sapiens)
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The monogenists were right!
(just about the single recent origin, not the timeline or trajectory of our evolution)

(Source: Scientific American)



The discovery of DNA’s structure and 
techniques for reading our genetic code

(Source: Marc Lieberman)

Francis Crick

(Source: Cold Spring Harbor Laboratory)

James D. Watson
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Types 
of DNA

Source: Scientific American

http://z.about.com

Nuclear DNA

http://www.in-gender.com

Y-Chromosome
Nuclear DNA

http://www.etsu.edu

Mitochondrial
DNA
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Single Nucleotide Polymorphisms (SNP’s)
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(Source: Nature/HapMap Project)
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How did regional 

differences evolve?

https://genographic.nationalgeographic.com

Fossil DNA

Svante Pääbo

(S
ource: P
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★ ~2.5% of European and 
Chinese genomes is in 
common with 
Neanderthals.

★ ~5% of Papua New 
Guinea genome is in 
common with 
Denisovans.
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S

ource: S
cientific A

m
erican



(Source: Wikimedia Commons)

migration

Skin color as a marker of origin?

Nina Jablonski
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Do regional ethnicities 
represent human subspecies?
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(Source: Wikimedia Commons)

38,877,749 variable sites (SNPs)
100% differentiation in genetic code = 0 sites
95% differentiation in genetic code = 12 sites

this slide was adapted from Svante Pääbo: http://www.ted.com/talks/svante_paeaebo_dna_clues_to_our_inner_neanderthal.html

How genetically distinct are 
current-day African and 
Eurasian populations?

185 Africans

184 Eurasians

http://www.ted.com/talks/svante_paeaebo_dna_clues_to_our_inner_neanderthal.html
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Reasons to worry about genomics?

"[I am] inherently gloomy about the prospect of Africa [because] all 
our social policies are based on the fact that their intelligence is the 
same as ours—whereas all the testing says not really."

(Source: http://www.thedailybeast.com/newsweek/galleries/2010/04/07/smart-people-dumb-quotes.html)

Witnesses were flabbergasted when the 72-year-old discoverer of the 
double helix suggested there was a biochemical link between 
exposure to sunlight and sexual urges. “That's why you have Latin 
lovers,” Watson said. “You've never heard of an English lover. Only 
an English patient.”

(Source: http://www.sfgate.com/cgi-bin/article.cgi?file=/chronicle/archive/2000/11/13/MN111208.DTLl)

Hamilton left behind him the almost completed manuscript of the 
second volume of his autobiography and this contained ... a foreword 
expressing his belief that only a radical programme of infanticide, 
eugenics, and euthanasia could save the human race from an 
imminent catastrophe. "I predict that in two generations the damage 
being done to the human genome by the ante and post-natal life-
saving efforts of modern medicine will be obvious to all."

(Source: http://lclane2.net/hamilton.html)

1936-2000

1928-
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one traitproduces

Why do these prominent scientists 
espouse eugenic beliefs?
Both take a very reductionist, gene-centered 
approach:

one gene

gene var 1 gene var 2X
In reality, 
genes 
produce 
traits 
through 
complex 
interactions:

We have very 
primitive 

theory for 
understanding 
these complex 

interaction 
networks
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How will gene-screening technologies be used?
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★ 7,000 people screened for IQ and 
compared over 500,000 SNPs.

★ Only six SNPs showed any effect 
on IQ score.

★ The strongest contributions of any 
one of these SNPs was 0.4%; the 
combined effect of the six SNPs 
discovered was 1.2%.
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Data is publicly available:

www.hapmap.org/
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What impact will science have 
on our future understanding 

of human variation?
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