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Ch 22 - Descent with Modification

• The Darwinian

revolution

• Descent with

modification by

natural selection

• Evolution is supported

by evidence A marine iguana in the Galapagos
Islands
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Evolution and Biology

“Nothing in biology makes sense except in the
light of evolution.”

-Theodosius Dobzhansky; Amer. geneticist (1900-1975)

Charles Darwin
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Linnaeus (classification)

Hutton (gradual geologic change)

Lamarck (species can change)

Malthus (population limits)

Cuvier (fossils, extinction)

Lyell (modern geology)

Darwin (evolution, natural selection)

Mendel (inheritance)

Wallace (evolution, natural selection)

French Revolution U.S. Civil War

1900185018001750

American Revolution

1795 Hutton  proposes his theory of gradualism.

1798 Malthus publishes “Essay on the Principle of Population.”

1809 Lamarck publishes his theory of evolution.

1830 Lyell publishes Principles of Geology.

1831–1936 Darwin travels around the world on HMS Beagle.

1837 Darwin begins his notebooks on the origin of species.

1844 Darwin writes his essay on the origin of species.

1858 Wallace sends his theory to Darwin.

1859 The Origin of Species is published.

1865 Mendel publishes inheritance papers.

The Historical Context of Darwin’s Work
Ch 22

If organisms change, then how?

• Lamarck and others suggest that

organisms change

• How?

Jean-Baptiste Lamarck
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Bonsai trees are small due to:

Acquired Traits Cannot Be Inherited
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Darwin Introduces a Revolutionary Theory

• November 24, 1859

– On the Origin of Species by Means of

Natural Selection by Charles Darwin

• Current species are:

• Natural selection is:
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Cactus eater
(Geospiza scandens)

Seed eater (Geospiza
magnirostris)

Insect eater (Certhidea olivacea)

Adaptive Radiation: Beak Variation in
Galapagos Finches
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Descent with modification -> Adaptive Radiation
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Population with varied inherited traits

Elimination of individuals with certain traits

Reproduction of survivors

Increasing frequency of traits that enhance

survival and reproductive success

Natural Selection

• Natural selection -

• Natural selection 
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Natural Observations and Inferences

Obs .#1 Members
of population vary

Obs. #2 Parental
traits are inherited

by offspring

Obs. #3 Species
produce more
offspring than

environment can
support

Inf. #1 Individuals whose
inherited traits give higher

probability of
surviving/reproducing -> more

offspring

Inf. #2 Unequal ability to
survive/reproduce -> accumulation
of favorable traits over generations
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Fig. 13.16

Individual Variation

•
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Fig. 13.15

Overproduction of Offspring

•

– Cloud of 1 million spores

–
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Evidence of Evolution

• Scientific studies

• Direct observations

• Fossil record

• Anatomical homology

• Molecular homology

• Comparative embryology

• Convergent evolution
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Predator: Killifish; preys

mainly on small guppies

Guppies: 

Larger at

sexual maturity

than those in 

“pike-cichlid pools”

Experimental

transplant of

guppies

Predator: Pike-cichlid; preys mainly on large guppies 

Guppies: Smaller at sexual maturity than

those in “killifish pools” 

Pools with killifish

but no guppies prior

to transplant

Control population:

Guppies from pools with

pike-cichlids as predators

Experimental population:

Guppies transplanted to

pools with killifish as 

predators
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Natural Selection in Action - HIV Drug Resistance

• Selection for:

• Bacteria -
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The Fossil Record

• Fossil record 

• Prediction:

Basilosaurus - ancient whale
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Human Cat Whale Bat

Anatomical Homology

• ____________________________ - anatomical

resemblances

– Variations of structural theme present in common ancestor
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Vestigial Structures

• Remnants of

structures:

•

Balaena - baleen whale

Boa constrictor
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Percent of Amino Acids That Are

Identical to the Amino Acids in a

Human Hemoglobin Polypeptide

100%

95%

87%

69%

54%

14%

Rhesus monkey

Species

Human

Mouse

Chicken

Frog

Lamprey

Molecular Homology

•

• Genes shared

among organisms:
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Chick embryo (LM) Human embryo

Pharyngeal
pouches

Post-anal
tail

Comparative Embryology

• Comparison of:

•
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Sugar
glider

Flying
squirrel

NORTH
AMERICA

AUSTRALIA

Convergent Evolution

•

– Why?

• Gliding eutherians

– Sugar glider

– Flying squirrel
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What Is Theoretical about the Darwinian
View of Life?

• Theory -

– Supported by:

– No observations/data:

• Darwin’s theory of evolution by natural selection:

–

–


