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Charles Darwin

®1809-1882
OBritish naturalist

OProposed the idea
of evolution by
natural selection

OCollected clear
evidence to
support his ideas
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Voyage of the HMS Beagle

®1831-1836
O®Travels around the world

OMakes many observations of natural
world

Omain mission
of the Beagle
was to chart
South
American
coastline
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Voyage of the HMS Beagle
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Darwin’s finches

= 13 species of finches in the Galapagos
Islands

= Was puzzling since only 1 species of this
bird on the mainland of South America,
600 miles to the east, where they had ali
presumably originated
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Darwin’s finches

ODifferences in beaks
Oassociated with eating different foods

Oadaptations to the foods available on
their home islands

ODarwin concluded that when the
original South American finches
reached the islands, they adapted to
available food in different environments
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Seed eaters
Bills of seed eaters are adapted
for harvesting and crushing seeds.

Darwin’s finches

(Geospiza magnitrostis)

Medium ground finch
u u — (G. fortis)
* Finches with bea o e
Small grou Small-billed finches cannot
(G. fuligino: crush large seeds as well,
but are more adept at
handling small seeds. )

differences that Rl o
allowed them to...
& successfully feed

‘ S u C C e s s fu I I y grasping and wrenching buds from branches
Vegetarian finch
Co m ete ANCESTOR FINCH
from South America [~

(Platyspiza crassirostris)
mainland.

Large-billed
finches can crush
large, hard seeds.

=/

Cactus finches are |
adapted to opening
cactus fruits and
extracting the seeds.

Cactus finch
(G. scandens)

Insect eaters

&®successfull S st i Ve s oy o
different types and sizes of insects and they
d capture them in different ways

= pass the
successful traits

(The large tree finch uses )
its heavy bill to twist apart
wood to reach larvae inside.

Small tree finch _
(Camarhynchus parvulus)

Large tree finch
(C. psittacula)

The small and medium
tree finches and mangrove
finches pick insects from
leaves and branches and
explore crevices for hidden

prey.

Medium tree
finch (C. pauper)
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Mangrove finch

. :
o n to th e I r | (C. heliobates) The woodpecker finch uses its Iong\
T - _~ beak to probe into dead wood,
Woodpecker finch Z— | crevices, and bark for insects.
(C. pallidus) A .

— The warbler finch uses
== quick motions to capture
in lant surfaces.

offsprin
p g Warble_r finch
(Certhidea olivacea)
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Darwin’s finches

= Over many generations, the finches
changed anatomically and separated
into different species

eLadapt_iye radiation = 70032004
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Origin of Species

O®On November 24,
1859, Charles THE ORIGIN OF SPECIES
Darwin published BY NEASS O NATURA SEBCTION
On the Origin of
Species by Means -
of Natural e B
Selection o e

LONDON:
JONN MURRBAY, ALEBEEMARLE STREET.
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In historical context

Wallace (evolution, natural selection)

Mendel (inheritance)

Darwin (evolution, natural selection
Cuvier (paleontology)
Lamarck (evolution)
American Revolution French Revolution LS. Civil War
[ | so [ | | | soo [ | | | dsso [ | | | 900 [ | [
1795 | Hutton proposes his theory of gradualism.
1?93| Malthus publishes “Essay on the Principle of Population.”
1809 | Lamarck publishes his theory of evolution.
1830 | Lyell publishes Principles of Geology.
1831-1836 | Darwin travels around the world on HMS Beagle.
1837 | Darwin begins his notebooks on the origin of species.
13-44| Darwin writes his essay on the origin of species.
1858 | Wallace sends his theory to Darwin.
1859 | The Origin of Species is published.
1365' Mendel publishes inheritance papers.
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IEEEE———————————————
What did Darwin say?

OEvery population of organisms includes
variation

Odifferences between individuals

b
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-
What did Darwin say?

©Organisms reproduce more than the
environment can support

Osome offspring survive
Osome offspring don’t survive

€ competition
= for food
* for mates
= for nesting spots

= fo get away
from predators
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Natural selection

b

OPut together variation and competition
and you get natural selection
Osurvival of the fittest

& fittest are the ones that survive to
reproduce
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Survival of the fittest

OWho is the fittest?

Otraits fit the environment

Othe environment can change,
so who is fit can change

VA A

Peppered moth
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Peppered moth

VA A

Year% dark% light
1848 595

1895 982

1995 19 81
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Support for Darwin’s ideas

N

* Fossil record
Olayers of sedimentary rock contain fossils

O®new layers cover older ones, creating a
record over time

Ofossils within layers show that a
succession of organisms have populated
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Archaeopteryx

A fossil of
Archaeopteryx

(Smithsonian Museum,
Washington, DC),

a reptilian bird
ancestor that lived
about 150 million
years ago.
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Fossil record

OToday’s organisms descended from
ancestral snecies

EfEES africana
Mammuthus  Maximus (African

W Mammur Stegodon {mammaoth) (Asian elephant} elephant)
10 mg ] {mastodon)
years 'ag; - Deinotherium %
5.5 | Platybelodon
[=]
&
i
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=
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Barytherium
Moeritherium
34 -
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Descent with modification

OThe history of life is like a tree with
multiple branches from a common
trunk

OClosely related species — the twigs of
the tree — shared the same line of
descent until they branched off from a
common ancestor - e BE
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|Support for Darwin’s ideas

= Homology

Osimilarities in characteristics resulting
from common ancestry
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Homologous structures

O®The forelimbs of human, cats, whales,
and bats share the same skeletal
structures

Obut different functions

O®branched off from common 4-limbed
ancestor

¥ homologous
structures
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Support for Darwin’s ideas

b

= Artificial selection

OArtificial breeding can take advantage of
differences between individuals

“descendants” of the wolf ...
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Support for Darwin’s ideas

b

= Artificial selection

OArtificial breeding can take advantage of
differences between individuals

(11 3 =
Regents Biolog) descendants” of the wild mustarg.. ...



Support for Darwin’s ideas

= Natural selection in Vﬁ '

action v 0
* Insecticide & drug - y
resistance

®insecticide didn’t kill
. = = Chromosome with
all individuals gene conferring

resistance to
. . insecticide
®resistant survivors
reproduce & &
®resistance is inherited

®insecticide becomes
less & less effective
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Theory of Evolution

= Theory of evolution by natural selection
& well-supported idea
@ not “just a theory”!

= Natural selection is widely
accepted in science
because its predictions
have withstood thorough,
continual testing by
experiments &
observations
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Unity & diversity

= Only evolution explains both the unity
& diversity of life

= By attributing the diversity of life to
natural causes rather than to
supernatural creation, Darwin gave
biology a strong, scientific, testable
foundation
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