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Charles Darwin [1809-1882]



• Born 02/12/1809 in Shrewsbury, Shropshire, England into wealthy family
• Planned to pursue career in medicine but switched to divinity
• 1831 joined a 5-year survey aboard the HMS Beagle
• On the voyage, Darwin read Lyell's 'Principles of Geology' which suggested that the fossils found in rocks were actually evidence of animals that had 

lived many thousands or millions of years ago. 
• Lyell's argument was reinforced in Darwin's own mind by the rich variety of animal life and the geological features he saw during his voyage.
• The breakthrough in his ideas came in the Galapagos Islands, 500 miles west of South America. Darwin noticed that each island supported its own 

form of finch which were closely related but differed in important ways.
• On his return to England in 1836, Darwin tried to solve the riddles of these observations and the puzzle of how species evolve. Influenced by the 

ideas of Malthus, he proposed a theory of evolution occurring by the process of natural selection. The animals (or plants) best suited to their 
environment are more likely to survive and reproduce, passing on the characteristics which helped them survive to their offspring. Gradually, the 
species changes over time.

• Georg Wilhelm Friedrich Hegel [1770-1831]
• Queen Victoria in England  reigns 1837-1901
• Great Exhibition London, Joseph Paxton’s Crystal Palace 1851
• Karl Marx [1818-1883]
• Sigmund Freud [1856-1939]
• American Civil War 1861-1865
• Darwin worked on his theory for 20 years. After learning that another naturalist, Alfred Russel Wallace, had developed similar ideas, the two made a 

joint announcement of their discovery in 1858. In 1859 Darwin published 'On the Origin of Species by Means of Natural Selection'.
• The book was extremely controversial, because the logical extension of Darwin's theory was that homo sapiens was simply another form of animal. 

It made it seem possible that even people might just have evolved - quite possibly from apes - and destroyed the prevailing orthodoxy on how the 
world was created. Darwin was vehemently attacked, particularly by the Church. However, his ideas soon gained currency and have become the 
new orthodoxy.

• Died 04/15/1882 in Down House, Downe, UK



William Paley [1743-1805]

• English clergyman, Christian apologist, 
utilitarian

• Natural Theology
• Natural Theology or Evidences of the 

Existence and Attributes of the Deity
(1802)

• watchmaker analogy
• teleological argument/argument from 

design stating that design implies a 
designer



Something as complex as a mechanical watch clearly would not exist without a creator. 
Thus we can infer that the intricacy of our bodies — and those of all creatures — is the 
work of God.

George Johnson, “A Creationist’s Influence on Darwin,” NY Times 05/23/14



Jean-Baptiste Lamarck [1744-1829]

• French naturalist
• Biologist
• The first to develop a truly coherent 

evolutionary theory
• The environment gives rise to changes 

in animals.
• Inheritance of acquired characteristics 
• aka soft inheritance
• aka Lamarckism use/disuse theory
• The force that perpetually tends to 

make order.
• The adaptation of organisms to 

their environment.



Lamarck believed that the 
long necks of giraffes 
evolved as generations of 
giraffes reached for ever 
higher leaves.







Lamarckism or Neo-Lamarckianism

• Lamarckism (or Lamarckian 
inheritance) is the idea that an 
organism can pass on 
characteristics that it acquired 
during its lifetime to its offspring 
(also known as heritability of 
acquired characteristics or soft 
inheritance).

• 1880-present



Thomas Robert Malthus [1766-1834]

• English cleric and early political economist
• An Essay on the Principal of Population (1798)
• Malthus observed that an increase in a nation's 

food production improved the well-being of the 
populace, but the improvement was temporary 
because it led to population growth, which in 
turn restored the original per capita production 
level.

• “That the increase of population is necessarily 
limited by the means of subsistence,
That population does invariably increase when 
the means of subsistence increase, and,
That the superior power of population is 
repressed by moral restraint, vice and misery.”

• Malthus' theory informed the birth control 
and eugenics movements in the United States 
in the early 20th century.

• Eugenics is a movement to genetically improve 
the human race by regulating reproduction





Charles Lyell [1797-1875]

• British lawyer and geologist
• Deist
• Uniformitarianism - the assumption that the 

same natural laws and processes that operate 
in the universe now have always operated in 
the universe in the past and apply 
everywhere. It refers to invariance in the 
principles underpinning science, such as the 
constancy of causality, or causation, throughout 
time

• Charles Darwin read, and was much influenced 
by, Lyell's Principles of Geology (1830) while 
aboard HMS Beagle. This frontispiece image 
illustrates the main point of the book: that 
evidence of the forces of geological change that 
have been shaping Earth for millennia is 
observable today. The temple columns, with 
their high-water marks and evidence of marine 
encrustation, showed that the sea levels had 
changed several times, and so gradually that 
the monument was undisturbed.





Gregor Mendel [1822-1884]

• Born in modern-day Czech Repulblic
• Scientist and Catholic Friar/Monk
• Referred to as the “Father of Genetics” 
• Very shy; loved flowers; and kept extensive records of weather and stars 
• Mendel did not set out to conduct the first well-controlled and brilliantly-

designed experiments in genetics. His goal was to create hybrid pea plants 
and observe the outcome. His observations led to more experiments, 
which led to unusually prescient conclusions. By simply counting peas and 
keeping meticulous notes, Mendel established the principles of inheritance, 
coined the terms dominant and recessive, and was the first to use statistical 
methods to analyze and predict hereditary information. For eight years, 
Mendel cultivated thousands of pea plants and used a paintbrush to 
painstakingly transfer pollen from one plant to another to make his crosses 
(all the while still attending to his duties as a monk and a teacher).

• On February 8, 1865, Mendel presented his work to the Brunn Society for 
Natural Science. His paper, "Experiments on Plant Hybridization," was 
published the next year. While his work was appreciated for its 
thoroughness, no one seemed to grasp its importance. The work was 
simply too ahead of its time, too contrary to popular beliefs about heredity. 
"My time will come," Mendel once said, but it was over 30 years before his 
work was appreciated.



Mendelian Inheritance 



• Three botanists - Hugo DeVries, Carl Correns and 
Erich von Tschermak - independently rediscovered 
Mendel's work in the same year, a generation after 
Mendel published his papers. They helped expand 
awareness of the Mendelian laws of inheritance in 
the scientific world.

• The three Europeans, unknown to each other, were 
working on different plant hybrids when they each 
worked out the laws of inheritance. When they 
reviewed the literature before publishing their own 
results, they were startled to find Mendel's old 
papers spelling out those laws in detail. Each man 
announced Mendel's discoveries and his own work 
as confirmation of them.

• By 1900, cells and chromosomes were sufficiently 
understood to give Mendel's abstract ideas a 
physical context.



British naturalist William Bateson [1861-1926]
in 1905 coined the term genetics from the word gene. 
First page of a 1905 letter written by William Bateson, 

first Director of the John Innes Institute, to Adam 
Sedgewick, Cambridge professor. Bateson coined the 

term "genetics" in this letter.

Danish botanist and plant physiologist Wilhelm 
Johannsen [1857-1927] coined the terms “gene” 

and ”genotype.”



Theodosius Dobzhansky [1900-1975]

• Russian-American geneticist and evolutionary biologist
• He provided laboratory evidence for natural selection 

and variation where previously there had been only 
field observation. 

• Dobzhansky's work with Drosophila, or fruit flies, 
provided new evidence that supported Darwin’s theory 
that natural selection, acting on genetic variation in 
populations, is a driving force in evolution.

• Dobzhansky's ability to combine genetics and natural 
history attracted many other biologists to join him in the 
effort to find a unified explanation of how evolution 
happens. Their combined work, known as "The Modern 
Synthesis," brought together genetics, paleontology, 
systematics, and many other sciences into one powerful 
explanation of evolution, showing how mutations and 
natural selection could produce large-scale evolutionary 
change. The Modern Synthesis certainly did not bring 
the study of evolution to an end, but it became the 
foundation for future research.



The Modern Synthesis describes 
the fusion (merger) of Mendelian 
genetics with Darwinian evolution 
that resulted in a unified theory of 
evolution. It is sometimes referred 
to as the Neo-Darwinian theory. 
The Modern Synthesis was 
developed by a number of now-
legendary evolutionary biologists in 
the 1930s and 1940s.



Terms

• Natural Selection
• Adaption
• Chance
• Phylogeny
• Ontogeny
• Fitness
• Systems/Complex Systems 
• Developmental Genetics
• Nonlinear dynamics
• Modern Synthesis
• Expanded Synthesis

• Malthusianism, Adam Smith, 
and Political Economy within 
Darwin’s theory of evolution
• Newtonian physics versus 

Second Law of 
Thermodynamics
• Punctuated equilbrium
• Evolvability
• Reductionism
• ”Between physics envy and 

physics allergy.” (25)
• Models and metaphors



Charles Darwin and Visualizations of His Ideas 



Charles Darwin, Tree of Life, 1837



Tree of Life by Ernst Haeckel in The Evolution of Man (1879) 
illustrates the 19th-century view that evolution was a 
progressive process leading towards man.

Ernst Haeckel's Monophyletic tree of organisms, 1866. 
Biologists at the time identified three major groups of species: 
animals, plants and protista; primitive, mostly unicellular, 
organisms. Modern biologists also classify all life into three 
groups, but now animals and plants are considered to belong 
to the same group, with two different types of bacteria 
making up the other two groups.











Social Darwinism



In 1872, some thirteen years 
after The Origin of Species, 
Charles Darwin published 
The Expression of the 
Emotions in Man and 
Animals, one of the first 
scientific texts to use 
photographic illustrations.



A page of photographs by 
Oscar Rejlander from the 
Darwin Archive, 1871-1872. 
Albumen prints.



Infants: Suffering and Weeping. Heliotype print.





Edgar Degas, Criminal Physiognomies, 1881



Johannes Vermeer, The Girl with a Pearl Earring, c. 1665

Tronie painting

Typological Paintings

“face” or “head” painting



Leonardo da 
Vinci, Studies 
of grotesque 
heads, c.1494



Left: Joos van 
Craesbeeck, 
The Smoker, 
1635 

Right: Frans
Hals, The 
Gypsy Girl, 
1628



Left: Govert
Flinck ,Portrait of 
African Male, c. 
1645

Right: Govert
Flinck, A Young 
Archer, 1639-40



Left: Frans Hals, 
Malle Babbe, 
1633-35

Right: Adriaen
Brouwer, Youth 
Making a Face, 
1632 



Emmanuel Frémiet, Gorilla Carrying off a Native Woman, 1859



Emmanuel Frémiet, Pan and Bears, 1876





Clémence Royer translated Darwin’s Origin of Species into 
French, respected theorist of evolution and women’s rights. 
Renan said she was “almost a man of genius.”



Dorothea Tanning, Message 11
1989



Dorothea Tanning [1910-2012], The Hotel de Pavot 202, 1972







Dorothea Tanning, Birthday, 1942



Dorothea Tanning, Message 11
1989


