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- Theodosius Dobzhansky




Daayisiliicory of Evolution

sered the vast diversity of
life. As a result of his observations
he wrote On the Origin of Species
(1859).



LCONCLUSIONS

10S are related.

~

es can gradually

! hange into new species.

3. Species change by the process
of Natural Selection.
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1s of ancient

inisms. They can be

“formed In ice, amber,
etc. Most often formed in
sedimentary rock.




‘ock that forms when
grains of eroded rock

water and build up
gl under pressure into
layers.



L

sIL RECORD

ms.' It shows that
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over time.



RECORD

powrarefossils dated?

S ot Dalny

. teck nigue to determine the age
of fossils relative to other fossils
In different layers of rock.
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RECORD

A fossilized bone is discovered at Olduvai Gorge



itz age of the
fossil!!



age of a fossil by measuring
the rate of radioactive decay of
a radioactive element.



L RECORD
ve Dating

The time that 1t takes for one-half of
a radioactive element to decay.



' ‘radioactive element
= 1000 years



~ radioactive element
detected 1s 0.002 % In
1 kg of fossil






Number of
half lives
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Half Life
3
ple:

2000 yrs old!

- (@Wsreally 500, 000, 000 yrs old - but
you get the idea??)




L RECORD

adioactive Dating of

| the Fossil Found at

% [ Olduval Gorge and

%~ | Reconstruction of the
| skull



Radioactive Dating and Reconstruction of the Skull



Jl

t all together,

re than stamp

-

Kenneth Miller,

Professor of Molecular and Cellular Biology
Brown University

Ken Miller’s Evolution Resources Page:
http://www.millerandlevine.com/km/evol/



http://www.millerandlevine.com/km/evol/

Development

In 1998 we rewrote page 283 of the 5th edition of Prentice-Hall Biology to better
reflect the scientific evidence. It is NOT based on Haekel’s 1874 drawings.

Our books now contain accurate drawings of the embryos made from detailed
photomicrographs: Authors - Ken Miller & Joe Levine




-

Chicken embryo

Pig embryo

Human embryo

These photographs are absolutely accurate and have been taken at similar stages of development.








http://www.pbs.org/wgbh/evolution/library/04/2/l_042_02.html

/E ANATOMY

liffe 'eni'organisms
- have developed from
the same e body parts of a
common ancestor.



Livigkgent

.KWnﬁonmental selective pressures
F

e Individuals o Lpecies may respond to this pressure in
different ways, and through natural selection vary
significantly from each other.

 Eventually, these forms will differ enough to be called

different species. They will still retain similar structures
to the common ancestor — these structures are







(Tiktaalik
or ““Large Shallow
Water Fish”

(to learn
more about the discovery)

E ANATOMY

Tribune photo by Milbert O. Brown

University of Chicago scientist Neil Shubin co-led the expedition that found the fossil Tiktaalik in
frozen river sediments on Ellesmere Island in the Canadian Arctic.

‘It represents the transition from water to land-the
part of history that includes ourselves.’

Neil Shubin, U. of C. scientist



http://tiktaalik.uchicago.edu/index.html
http://tiktaalik.uchicago.edu/
http://tiktaalik.uchicago.edu/
http://tiktaalik.uchicago.edu/

A link between

Ellesmere Island i This transitional form:

Discovery site

sea creatures Bt e

and land creatures  £== = B | » has an extremely

The pector?lfr":n bone e ‘.- 4 1 \'/ - flattened bOdy With eyeS
structure of the a5 e = (T oo

on the top of its head,
suggesting it spent a lot of
time on the bottom,
looking up

newly discovered
fossil Tiktaalik roseae
offers the beast
i cvidenceyetoffins
evolving into limbs.

e has shoulders that are not
connected to its skull,
giving it a functional neck.

EVOLUTION TIMELINE
Bone key
Humerus (upper arm)
Radius (lower arm)
% Ulna (lower arm)

Sarcopterygian Tiktaalik
fish (fin) Pectoral fin Tetrapod (limb)

lllustration by
Shawn Gould ©

2006 National
Geographic

* has ribs exactly like those
of its contemporary
tetrapods which were used
to support the body and aid
In breathing (it had lungs)

/.‘ )’Q' ‘
= - R pe .‘ &d ~ \‘l
’ £ - . > :
-« A v -
v
& a

i DEVONIAN PERIOD
T [
380 million 375 370
Years ago

Fin and limb illustrations by Kalliopi Monoyios, University of Chicago
Sources: Nature, National Geographic, Univessity of Chicago, Macmillan lllustrated Encyclopedia of Dinosaurs Chicago Tribune
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1 of the Evidences
Record and

>tructures:
-

Where did whales come from??

r o





http://www.pbs.org/wgbh/evolution/educators/teachstuds/svideos.html

Ambulocetus

\ \
» . E
)
\\ \* T
"
4

Balaenoptera
(modern blue whale)

Modern whales trace their ancestry to land mammals that evolved into species progressively more adapted to the water,

(Great interactive tutorial on whale evolution and supporting evidence!)



http://www.indiana.edu/%7Eensiweb/lessons/whalekiosk.html
http://www.indiana.edu/~ensiweb/lessons/whalekiosk.html

= Structures that serves no useful
purpose In an organism.
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/E ANATOMY

Ures are a result of:
RO BRI ON:

' Al A
, ated, or not closely related,

ancestral lir “exhibit similar evolutionary changes.
\ i
- Caused by similar environmental, selective pressures
that result in natural selection favoring a similar feature.

 Result in similar-looking body plans or structures



Giant
Pangolin

Africa

Giant Armadillo
North America

e
Spiny Anteater

Giant Anteater 4 Oceania
South America

These animals are NOT closely related by ancestry, they all
evolved the "tools" necessary to subsist on an ant diet: a long,
sticky tongue, few teeth, a rugged stomach, and large salivary
glands. In each case, evolutionary adaptations allow them to

exploit a food niche of ants and termites, but the developments
occurred , through



Ex@es:

These animals have

vastly different
ancestries -
However, the pairs
are found in
unrelated, yet
similar habitats and
have developed
adaptations to live
successfully in
similar niches.

Placentals

N
<= Flylng squire|

(Glausoamys)

Flying phalanger




g ~ON PARATIVE ANATOMY

Another example of . Wing structures — from organisms with differing
ancestries that all developed to perform the same function as a result of natural selection.




»
2volution remains
established scientific
1 for the rich diversity

arth.”

*

- Robert D. Martin, PhD

Anthropology Department
The Field Museum, Chicago




]

-vidence

geneti
material.




-

vidence

for |
AL organi




Evidence

the

mitochondia

cyto
helps to release
energy In

EX:



- e
Evidence

1

 possibly
Y in common
vith Yeast?






http://www.pbs.org/wgbh/evolution/library/04/4/l_044_02.html

ar Evidence

nino Acid
nd DNA supports
odification
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http://www.mhhe.com/biosci/esp/2001_gbio/folder_structure/ev/m3/s4/assets/real/evm3s4_7.rm

Birds/ Mammals/ Reptiles/ Vertebrates/
Reptiles  Reptiles Fish Insects Plants
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Evolution of

”
~ew |

the gliobms

ant amino acid change
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Millions of years since divergence




organisms and
fossils

supports “descent
with modification.”

large cactus finch °



0s Islands more

closely resembled those from the
mainland (near Ecuador), than those

of other.islands.with similar climates.




€ Species A
A from mainland
f < '.\II‘ -,__

The ancestral finch (A) was a ground-dwelling, seed-eater.

(After the burst of speciation in the Galapagos, a total of 14
species would exist: three species of ground-dwelling seed-
eaters; three others living on cactuses and eating seeds; one

living in trees and eating seeds; and 7 species of tree-dwelling
Insect-eaters.)
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The ecological niches exert the that push
the populations in various directions. On various islands, finch

species have become adapted for different diets: seeds, insects,
flowers, the blood of seabirds, and leaves.



Until about 3 million years ago, North and South America
were separated by a wide expanse of water, sO mammals
on the two continents evolved separately. After the

i isthmus of Panama formed, armadilios and opossums

S migrated north, and mountain lions migrated south.

These movements are documented in the fossil record.

These examples and Darwin’s Finches 1llustrate

Beginning with a - separate paths of evolutionary
change, shaped by natural selection, lead to variation of forms and
structures, and ultimately the formation of
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 breeding of
’ yast 1000 years has yielded
Extrem eties such as Saint Bernard,
German Shepard, Bulldog, Yorkshire
Terrier, and Chihuahua

Fa



http://puppydogweb.com/caninebreeds/ads/saintbernard.htm
http://www.muttart.com/ziegenhagen/ziegenhagan_bio.htm
http://www.hund.ch/
http://puppydogweb.com/caninebreeds/ads/chihuahuas.htm

1ere is a grandeur in

yvonderful have been, and
are being, evolved.”

- Charles Darwin (1859)
On the Origin of Species by Means of Natural Selection



4. Simi anﬁS‘m Biomolecules

5. Geographic distribution

6. Artificial Selection


http://www.clipartconnection.com/clipartconnection.com/showphoto.php?photo=28726&papass=&sort=1&thecat=998

