Evolution and the Theory of
Natural Selection




What is Evolution?

The change Iin gene frequencies in a
population over time




Aaristotle

I species fixed and unchanging

AThe Old Testament of the Bible

I species were designed by God and perfect



Charles Darwin
(1809-1882)

A Born in England

A Attended medical school,
HATED IT, and dropped out to
become a priest

A Liked to stuff birds instead of
dissect humans

ADi dndt | ike grave
bodies

A Boarded the H.M.S. Beagle for Q-
a 5 year UNPAID journey as a \
naturalist oy
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The Origin of Species

Occurrence of Evolution
Descent with Modification

all organisms related through descent from some unknown
ancestral population
diverse modifications (adaptations) accumulated over time

Mechanism of Evolution
Natural Selection and Adaptation

Natural selection is the differential success in reproduction



dis. luigi volonté
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Alfred Russel Wallace
(1823-1913)

|
.« Botanist who came up with
virtually the same concept of

/% .+ nhatural selection independently




Where did Darwin and
Wallace get the idea of
evolution?



Jean Baptiste Lamarck
(1744-1829)

A Lamarck claimed that evolution
was driven by "use vs. disuse”

A A used structure will become
larger, stronger and more
Important.

A A disused structure will atrophy
and become VESTIGIAL.

A Evolution occurs because
organisms have an innate drive
to become more complex




Theory of oUse

Bi g, ori ppedod muscles d
nlacksmith with all his hammering and slinging of
neavy metal objects would be expected to be
passed on to his offspring.




Theory of
Char act er

A Traits acquired during an organism's
lifetime could be inherited by that
organism's offspring.
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Georges Cuvier
(1769-1832)

A Created Paleontology
(The study of fossils)

A He noted that deeper
layers of sedimentary rock
had diversity of organisms
far different from present
day life found in more
recent layers

A Proposed the idea of
extinction based on fossils




James Hutton
(1726-1797)

A A Scottish geologist who challenged Cuvier's
view in 1795 with his idea of GRADUALISM

A Proposed that large changes in |
the earth's surface could be e
caused by slow, constant .‘ b
processes p e
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e.g. erosion by a river



Charles Lyell
(1797-1875)

A Earth processes had been going on
constantly, and could explain the
appearance of the earth.

A This theory, uniformitarianism , was
a strong basis for Darwin's later
theory of natural selection.




Thomas Malthus
(1766-1834)

A disease, famine,
homelessness and war was
the inevitable result of
overpopulation: humans
reproduced more quickly
than their food supply
could support them.




SO WHAT IS THIS THEORY
OF NATURAL SELECTION?

It can be broken down into four
basic tenets, or ideas



Theory of Natural Selection

1. Organisms are capable of producing huge
numbers of offspring.

2. Those offspring are variable in appearance and
function, and some of those variations are
heritable.



Theory of Natural Selection

3. Environmental resources are limited, and
those varied offspring must compete for their
share.

4. Survival and reproduction of the varied
offspring is not random. Those individuals
whose inherited characteristics make them
better able to compete for resources will live
longer and leave more offspring than those not
as able to compete for those limited
resources.




Population
of organisms

.- ANatural selection is
Chvarproduction Variation dlfferent|a| SUCCGSS |n
. reproduction

Struggle for
gxistence

I That results from the
—— ,mr"*' Interaction between
reproducive sccess individuals that vary in
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their environment
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Natural Selection

Natural selection
IS

differential success in reproduction

Selection can only edit existing variations



ATURAL SELECTION
A Camouflage IN ACTION

(Cryptic coloration)




NATURALSELECINON

A Industrial melanism

10% dark-colored phenotype ———— L 80s% dark-colored phenotype




NATURAL SELECTION IN
ACTION

A Mullerian Mimicry & Unpalatable mimics
unpalatable

A Monarch or Viceroy Butterfly
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NATURAL op
LEC
AcTroy ON IN

A Batesian Mimicry & Palatable mimics
unpalatable

A Coral vs. King Snakes: Red on yellow, kill a
fell ow, red on bl ack won



