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Darwin’s Voyage on the Beagle

1831
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Darwin’s Finches on Galapagos

Warbler finch

Woodpecker Cactus
finch. finch
Small e ("o St
finch ground finch
‘robing beaks

Large
tree finch

Vegetarian
tree finch ground finch
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Evolution Terms & Concepts

e Natural selection acts on heritable traits
that vary among individuals in a population

e Those differences lead to differences in
‘fitness’: variable abilities to survive and
reproduce

e Adaptations occur when they improve the
fitness of individuals

e Natural selection acts on populations (not

individuals) by changing traits throughout
different generations
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Evolution Terms & Concepts

o Natural Selection acts on heritable traits that
vary among individuals in a population

Evolution Terms & Concepts

e Those differences in traits lead to
differences in ‘fitness’:

variable abilities to survive and reproduce
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Evolution Terms & Concepts
o Adaptations occur when they improve the
fitness of individuals

R

Evolution Terms & Concepts
o Natural Selection acts on populations
(not individuals) by changing traits
throughout different generation
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DNA: The Genetic Code

o lllustrates the

universal relatedness ccaccen o vnun
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of all organisms ATCAGE CCGAC ‘\;’m

o Allows us to measure /4 774 1AGC (6 ¢ ¥ 1
closeness or distance ¢/ i T
of relatedness of ¢
organisms

e Several genes are
common to all forms

of life
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Commonality of All Life Forms

Molecular Techniques Have Confirmed This
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Autotrophs Ingestion Absorption
Tree of Plantae Animalia Fungi
Life
Multicellular
Unicellular (without tissues)
Protista )
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Eukaryote : Domain Domain
Prokaryote ﬁ Bacteria  Archaea
Organic 7
Inorganic
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Building the Trees
£
:
Hair
N -~ Digits
/ Paired appendages
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Evidence For Evolution
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Fossil Record L@
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The Fossil Record

® Most types of organisms do
not exist anymore
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Transitional Forms

Archeopteryx
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Evolution of Whales

Bowhead whale,
Balaena mysticetus

\ -15118mlong
2\ + Fully marine
+ Vostlglal pelvis and hind limbs

Dorudon
~ 40 milion years ago
9

to vertebral column

Rodhocetus
« 46 millon yoars ago

Pakicetus
« 52 millon years ago
m o
« Spent timo on land and In water
« Hind limbs.
« Polvis connected to
Vertebral column
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Vestigial Structures
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Vestigial Structures
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Distribution in Space and Time

o Older rocks are lower
down, newer ones higher
up

o Relative dating of
organisms by comparing
earlier to later ones based
on positions in strata

e Absolute dating can be

done through radiometric

dating
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Radiometric Dating

e Rocks, fossils,
volcanic ash, sediment

. ® Parent Isotope
etc. naturally contain

-~ @100% PI O Daughter Isotope

unstable elements
e Each unstable element 2| \ 0250/3/ DI
has a characteristic &9 75% Pl
‘half-life’ - 50% DI
‘;1:‘!; )I,lfe or rate of 5| © 0% D1,
. . H 25% Pl
e By measuring ration of g _ @)75% DI
parent to daughter 3 \ _©125%PI
isotopes, we can ‘ ‘ 87.5% DI
estimate age of the 0 1 2 3
material Half-lives
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Biogeography

Marsupials
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Organism Distribution in Time

545 500 440 410 355

Bre-Cambrian | Cambrian |Ordovicianiiill Silurian MDSUSHIAT NCRISRIRIE

Origin of Life Land Appearance of
g eretrates PR phibia
nvertebrates .
in tﬁe Oceans Increase in Covered in
Diversity of Forests
Fish
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Organism Distribution in Time

inosaurs
Evolve and Expand B?,)’é*,!;’,‘,’{:_‘:{i‘g,?'),‘?
Start of Abundance of  Flowering Age of
Age of Large Herbivore ~ Plants Mammals
Reptiles Dinosaurs
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Homologies

o Internal skeleton of
all vertebrates is
structurally identical

o Differences are in
proportions and
arrangements

e Adaptations of
common structures

to different
environments
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Homologies

Rouan Endopame
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cocomr——
Animal Cell Plant Cell
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Homologies in Development

Chicken Cat
Snake Opossum Bat Human

Early — Gill Slits
Embryo
—Tail
Middle
Advanced

“Ontogeny Recapitulates Phylogeny”
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Analogies
(Similarities from Convergence)

Shark: Class
Chondricthyes

Orca: Class

Mammalia
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Observable Evolution

DEVELOPING
RESISTANCE
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Pesticide Resistance

Due to a high P
o g Y
pressure (death) %é:é% %

and insect
reproductive ——
potential (high Ehgmeee &
numbers and fast & &
generation time), surgeor
pesticides lead to &maw. G /\%
resistance very e
quickly g
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Evolutionary Change

90 All birds on
o There was a Dapr:ne Island
drought in 0 % 978 | 751
B 30 =
1977 and s
more ofthe o .6 7 8 91011 1213 14
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larger-billed - 12 Survivors (1978)
birds 38 N =90
survived 4
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Industrial Melanism

® 2 forms: light and
dark moths
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@ By selecting & Q
mdmduals_ with CaB’bage auliflower
them, we can  Brussel s
few generations ;i _

Wild common cabbage

Artificial Selection
desired traits and
reproducing only \s\ @
dramatically / Broccoli
change
organisms over a - _,*
Kale
(Turnip cabbage)
Brassica oleracea,
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Artificial Selection

Wolf ;&ms !upus)

Common Ancestor

[ Euro.pe ” NonhAmenca | chma [l India ]
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Mechanisms of MicroEvolution
Drift
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Mutation

o The basis for all future
selection

o Most mutations
deleterious

o Some bring novel abilities
or traits

é ; ; Mated gene iesuns in brown coloration
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Genetic Drift
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Bottleneck
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Natural Selectlon

e Heritable
traits lead to

differential
survival
ey €
lacking the brown gene.
: Wowmaene rown gen
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Sexual Selection

o Some individuals have
greater reproductive success

4
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Evolution Terms & Concepts

o Natural selection acts on heritable traits
that vary among individuals in a population

o Those differences lead to differences in
‘fitness’: variable abilities to survive and
reproduce

e Adaptations occur when they improve the
fitness of individuals

o Natural selection acts on populations (not
individuals) by changing traits throughout
different generations
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