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Precursors to Evolutionary Thought

» Carl Linnaeus (1707 - 1778)
» Swedish botanist, zoologist, and physician

» Father of taxonomy (classifying organisms)
» Binomial nomenclature
Ex.
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History of Evolutionary Thought
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Precursors to Evolutionary Thought

» Charles Lyell (1797 - 1875)

» Geologist who wrote Principles of Geology
» Forces are continuing to shape the earth

» Uniformitarianism:earth shaped by
that are continuing
to shape the earth
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Precursors to Evolutionary Thought

» Georges Cuvier (1767 — 1832)
» French naturalist and zoologist

» Father of paleontology
» Provided evidence for extinction

v
» Large catastrophes followed by new creation
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Lamarck and Darwin on Giraffes

» Giraffes that stretch their necks to reach higher branches will elongate their necks.
» Giraffes will pass on longer necks to offspring.
» Traits acquired through

44

tretching
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Precursors to Evolutionary Thought

» Jean-Baptiste de Lamarck (1744 — 1829)
» French naturalist

» Proposed that organisms could
acquired traits

» Changes that occurred during an organisms
life could be passed on
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Charles Darwin’s Voyage

5 year trip around the world aboard HM.S Beagle
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Lamarck and Darwin on Giraffes

» Variation in neck length within a population of giraffes
» Those with slightly longer necks will better where trees are hard to reach
Shorter necked individuals will fail to reach branches and die

» Longer necked individuals will pass on their trait for longer necks

*No stretching, just death
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The Galapagos Finches
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Alfred Russel Wallace

» Collected specimens in Brazilian Amazon the
throughout Malaysian Archipelago (Wallacea)

» Father of

» Geographic barriers often
separated closely related species
» Wallace's Line

» Independently conceived idea
of natural selection
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Crystallization of an Idea

» Darwin read Thomas Malthus's An Essay on the
- Principle of Population 6™ ed. (1826)

» will be checked by limited
resources, disease, famine

» of birds after a cold snap near
Down House
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Darwin’s Four Postulates

1) Individual organisms in a population in the traits they
possess

2) Some of the trait differences are

3) Only some individuals survive long enough to produce
offspring and some produce than others

4) The subset of individuals that survive best and produce the
most offspring a random sample of the population
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On the Origin of Species

Darwin publishes his theory

» OnThe Origin of Species by Means of
Natural Selection or the Preservation of
Favoured Races in the Struggle For Life
(1858)

» Decent with modification

» Natural selection
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Evidence for Evolution

Fossil record
Organic material replaced by minerals
» Petrified wood

Organic material: part of the organism
was preserved

Casts:impressions made by an organism

fossils: signs of life that
were preserved
» Footprints, burrows

Entire organisms
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Evidence for Evolution

» Evidence for extinction

» Evidence for diversification
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Radiometric Dating

Radiometric dating:a technique used to date the age of an object by

measuring the
» Carbon dating

» Cand CY

» Half life of C!* = 5730 years
» Uranium dating

» Uranium-238 to Lead-206

> Half ife = 45 billion years

of radioactive elements within the object
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Evidence for Evolution

forms: Intermediate
states between ancestral form and
its decedents

» Archaeopteryx
Teeth of
of bird
Tail with vertebrae like reptile

>
>
»
» Claws of reptile
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Evidence for Evolution

+ Analogous structures: structures from different —
species with similar function but W
evolutionary origin

> : the independent evolution
of similar features in species of different lineages

ichthyosaur
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Evidence for Evolution

Morphology: study of physical forms of organisms

Homologous structures: structures among
different vertebrate groups

» Due to a common ancestor : » /;
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Evidence for Evolution

:study of development from Fish
fertilization to fetus stage

/
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development among vertebrate groups Torcone

Soamnder
» Similar structures during embryonic 5

» Pharyngeal gil slits
» Post anal tail
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Evidence for Evolution

:a structure in an organisms
whose original structure has been lost during
the course of evolution
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Evidence for Evolution

» Similarities in DNA among
close relatives

> usedas a
molecular clock
» Longer organisms have been

apart the more differences in
their DNA
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Explaining the Mysteries of Life
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“There is grandeur in this view of life ... from so simple a
beginning endless forms most beautiful and wonderful
have been, and are being, evolved”

- Charles Darwin

An Introduction to Evolution

Chapter 16
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The Importance of Understanding Evolution

Understanding evolution you will give you a greater appreciation for...
-the way plants and animals survive
-why plants and animals look the way the do
-why species are found only in certain areas
-the natural world!!!
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The Importance of Evolution

» Evolution unites all living things
» Common ancestor
» All living things have evolved and are

» Theory of evolution provides actual for understanding
the diversity of nature
» Everything can be explained through the processes of evolution
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Introduction to Natural Selection

» Tallest individuals receive most sunlight, live longer, produce more offspring
with tall genes

®

% of Population

Redwood Tres Heigh (f)
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Introduction to Theory of Evolution

» Common descent with modification: species of living things can undergo
modification in successive generations,with these changes sometimes resulting
in the formation of a new species
» Speciesare untied by a

» :the process through which traits that provide a
reproductive advantage to an individual organism grow more common in
populations of organisms over successive generations

» Environmental conditions determines or selects organisms best suited for that specific
environment




