Chapter 2 .,
Evolution: Constructing a Fundamental Scientific Theory The context for Darwin’s Theory

¢ Since Aristotle, the
predominant worldview
was of immutability.

« hierarchy of plants and
animals, - humans showed
the greatest perfection and

complexity
The Great Chain of Being The context for Darwin’s Theory
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Geology: Reconstructing Earth’s Dynamic History

Deep time uniformitarianism

Charles Lyell James Hutton
(1797 - 1875) (1726 - 1797)

Taxonomy and Systematics: Classifying Living Organisms
and identifying Their Biological Relationships

John Ray (1660) defined
species, grouped
organisms according to
similarities

(1628-1705)

Paleontology: Reconstructing the History of Life on Earth

Robert Hooke
(1605 - 1703)

Georges Cuvier
(1769-1832)
catastrophism

Fossils

Taxonomy and Systematics: Classifying Living Organisms
and identifying Their Biological Relationships
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Evolutionary Biology: Explaining the Transformation of

TA LEVEL
Animabia

Chordata

Vertsbrata

Tetrapada

Mammalia

Theria

Primates

COMMON CHARACTERISTICS

ather arganisms for food and develog during an
embryo stage.

All major animals {sacept sponges) that contain
irus tissue layers, organized as germ layers,
which develop inla organs in humans.

Group of verisbrate and irveriebrate animals that
have a natochord, which becomes the vertebral
columin in humans and other primates.

Animais wilh vertebral columns or backbanes
{ncluding fish, amphibians, reptiles. birds, and
mammals).

Vertebrate animals with four feet or legs, including
‘amghibians, birds, dinosaurs, and mammal
Iooded vertebrate animals that

have hair or fur and specialized testh.
Growp of mammals that produce live young
without {including
marsuplal mammals),
Group of mammals specialized for life in the trees,
with large brains, stereascopic vision, oppasable
thusnbss, e grasping hands snd feut,
Group of primates, inchuding mankeys, apes, and
humans, but ot prosimians. They have iong lite
cycles and are relatively lar
Group of anthropoids, Including the humans,
great apes, and human ancesiors. They have the

nd of ol pi

Group of hominids including modern humans,
heir 1o lah
Neandertala). They are bipedal and have large
eming.

Modem and ancestral moderm humans. They have
culliare, use langunge, and inhabit every continent
wxcopl Antaretics.

Modem humans alone.

Earlier Life-Forms into Later Life-Forms

Lamarckism

Demography: Influences on Population Size and Competition
for Limited Resources
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Darwin’s Contribution to the Theory of Evolution: Natural selection
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Since Darwin: Mechanisms of Inheritance b o @.‘E - &‘E b oo B.E

» Gregor Mendel (1856) Ef _ Ef_. Ef
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e Genes and alleles- Herd of animals Mutant with increased fitness appears

particulate inheritance
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Yorminal  Purple et Wenkied  Gen  Comukied  Green With each passing generation, the advantageous feature is “blended out”
Generation 1 f Generation 2 i Since Darwin: Mechanisms of Inheritance
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= n 1. Dominance and recessive
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Parent 2 n e 3. Law of segregation
e Snn 25% TT=Tall }

50% Tt=Tall 3:1 Tall:Short

25% tt = Short

100% Tt =Tall Genotype, phenotype,



Since Darwin: the Modern Synthesis Since Darwin: the Discovery of DNA

» Mendel + Darwin- mechanism for evolution » Watson and Crick (1953)
and how traits are passed on (variation) « chromosomes

* “Gene pool” — population genetics
* 4 causes of evolution:

— Mutations, gene flow, genetic drift and natural
selection




