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What Is evolution?
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and why should | care?



Evolution

A Change through time

I Over generations
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A Onecause of evolution is natural selectlon
I NOT the only one!




Classic example:

Peppered moth
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A Industrial revolution pollution
I Trees blackened, lichens killed
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Classic example:
Peppered moth
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A Air pollution continued Great Smog of 1952
A Clean Air acts passed in 1956 and 1968
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Is evolution by natural selection
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population of squirrels.
Type A: run randomlyype B: fear asphalt

Averagel offspring 2 offspring

Start: A: 100 B: 100 50% B
Gen 1:

Gen 2:

Gen 3:




Why Is this contentious to the
general public?

A Arethere flaws with the concept of evolution?
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A Are there contradictions with respect to facts
you know from elsewhere?




History has a tendency
to repeat |
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Why are we still talking about this?

A FACT Within the scientific community, there is
no debate about the truth of evolution.
I Also true among those that are devout Christians
Fi¢CKSNBE Aad V2 da02y 0NRJSNJ
I Debates are only about relative importance of
different forces

A FACTEvolution is a theory and a fact.



Scientificn t h edgsr y
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accepted to be true.

A theory Is an explanation of a set of related
observations or events based upon proven
hypotheses and verified multiple times by
detached groups of researchers.
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EVOLUTION has

two fundamental processes

A Change within a lineage

A Formation of new lineages (associated with split of
existing lineage)
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Speciesseem intricately and almost

perfectly designedfor living their liveg. ===
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A Appearance of fddes]

A Some adaptations evolved in response to the
physicalenvironment

A Otheradaptations evolved in response to
interactions with other species. EX S tay

ExampleLampsilisMussel (video)
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What are basic principles of
evolution, and what Is the evidence’




2 Important principles of evolution

Anthropoids

Hmlnd(p)

Human:

; ? é@ﬂfﬁ

Old World monkeys

New World monkeys

60 - Ancestral primate

1. All species shareommon ancestrjas a result of
splitting of lineages from one ancestral life form)

2. Much of the evolutionary change was caused
by natural selectionwhich is the sole process
producingadaptation(the appearance of design).



Prediction

If life originated on Earth in the distant past and
then evolved, we should see:

That the first detectable traces of life
on Earth would be simple forms

... and only later would more
compl ex and more nmo



Prediction

If life originated on Earth in the distant past and
then evolved, we should see:

That the first detectable traces of life
on Earth would be simple forms

... and only later would more
compl ex and more nmo
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Fossil evidence: early life simplest
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Prediction

If evolution occurred within lineages, and those
lineages sometimes split:

Then we should be able to find examples of
traits and species gradually changing in the
fossil record

And we should sometimes see one lineage
—==-  dividing Into two or more In the fossil record




Evolution of the horse modern Thoroughbred
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Prediction

If all creatures share a common ancestor:

We should find transitional fossils that
connect modern groups to their common
ancestor

birds reptiles

Transitional
forms
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FEATHERED DINOSAUR!!!!

Also appears
at the right
time in the
fossil record

Sinornithosaurus
millenni
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30 million years ago

Missing Links?

Ogliocene

Mesonychids
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EVOLUTION
RETRODICTIONS???
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ahead of time but support the idea.



Retrodictions: vestigial organs

Vestigial hind limbs of gray whale



Predictions: vestigial (dead) genes

Genes for making yolk proteins
Genes for making vitamin C

Olfactory receptor genes proteins




Retrodictions: biogeography

Many native birds and insects, but

lack of native mammals, amphibians,
and freshwater fish on oceanic islands




The animals that ate Hawaii
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Retrodictions: biogeography

Most similar species to t
oceanic Islands are usua
on the nearest main

nose on
ly found
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Retrodictions: inefficient design

Loop of laryngeal nerve around aorta
works fine for ancestral fish-like form, but very
Inefficient for humans and especially giraffe

Evolution worked with materials available-
coul dnot produce NnNmor e

\
Cerebrum v
- Brain ‘ Mervus laryngeus superior
Nervus laryngeus inferior AV pe B Supelior laryngeal nerve
Inferior laryngeal nerve B vo
J / Ty
Vagus Nerve ‘)’
A\
= Nervus laryngeus recurrens

Recurrentlaryngeal nerve

e vagus
'« 6th Brachi Vag ernve
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Heart
Aorta dorsalis Ductus 15 Botall
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Examples of natural selection
I n Areal ti meo

Fossil record

T,
Vestigial organs RUE /. /. /

Vestigial genes
Biogeography

Inefficient design



Observations that would falsify evolution

Fossils in the wrong place (e.g. mammals in the Devonian)
Adaptations in one species good only for a second species
General lack of genetic variation in species

Adaptations that could not have evolved by a step-by-step
process of ever-increasing fitness

Evolved altruistic behavior among non-relatives in non-social animals

Unexplained discordance between phylogenies based on
morphology/fossils and on DNA



Other common criticisms

A Too much change for evolution to explain
I Man from a bacteria??? Yeah right...
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Too much change...

A Dogs domesticated a few thousand years ago.

I Breeds we see are only a few hundred years old.
I Striking diversity
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Too much change...

A Dogs domesticated a few thousand years ago.
| Breeds we see are only a few hundred years old.
I Striking diversity

A Life on Earth estimated 3.5 billion years old
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A Difference how many times over could dog
breeds have been done?
I If 1000 years were a millimeter...




Too much change...

A Dogs domesticated a few thousand years ago.
| Breeds we see are only a few hundred years old.
I Striking diversity

A Life on Earth estimated 3.5 billion years old
i1 FNR G2 NBEIGS 02 U0KAA

A Difference how many times over could dog
breeds have been done?

I If 1000 years were a millimeter...
I 3.5 billion would be 3.5 kilometers!




Too much complexity

limited directional sensitivity

even In extant species
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A Many incorrect assumptions with argument

I Formation of new species means demise of old
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2 K& AayQi &aiAft

A Many incorrect assumptions with argument
I Formation of new species means demise of old
it NBadzYSR GRANBOGAZYI T A
A New forms may be advantageous because
exploit different resources
Ab2 AGRANBOUA?2
I History may not repeat itsel
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COMMON MISCONCEPTION:

umans did not evolve from amoebae or
nimpanzees or anything else that is currently

a
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A All species (including humans) have changed

relative to the ancestral forms

2 AGAKAIKSNI 0SA
singlecelled animals
have evolved over time!
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denies existence of God

A First part true:Most evolutionary theory does
not attempt to address why or how life arose

A Second partuntrue¢ KSNBE Qa y 2 A\
2N FOKSAAY AY 6KFG 6S
I Some biologists who support evolution are also

devout in faith (e.g., Francis Collins, NIH director)

I Some are devout atheists (e.qg., Richard Dawkins)



