


Charles Darwin (1809-1882)
Sailed around the worid 1831-1836
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2. What did
Darwin’s
Travels reveal

= [he diversity of living
SPECcIes was far. greater
than anyone had
previously known!!

= These observations led
nim to develop the
theory of evolution!!




3.How did tortoises and birds

differ among the islands of

the Galapagos?

Darwin’'s Finches
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= Each island
had I1ts own
type of
tortoIses
and birds
that were
clearly

different
from other
KE S



Galapagos
Turtles




4. Evolution is when organisms change
over time. So, modern organisms
descended from ancient ones




7. Evolution is a Theory -
Just like Gravity!

* Evolution is a well
supported
explanation of
phenomena that

the natural world ﬁ( E ,

have occurred in

* A theory in science
IS a well tested
Nypothesis, not just
a gUEsSS



9. Geologists: PENN&%NIAN\
Hutton and Lyell =

Fundamentalists said that the
earth was around 6000 years

old Fidh
Hutton and Lyell argued that s
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the earth Is many millions of Jgnﬂggmya A

years old b/c
layers of rock take time to
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6. Lamark

Theory of acquired
characteristics

Lamark said LAMARCK'S GIRAFFE
organisms acquired
traits by using their
podies In new ways

TThese new
characteristics were
passed to offspring

Lamark was totally
wrong!

Driven by inner “need”



7. Malthus

= Reasoned that If the
Auman population
continued to grow
unchecked, sooner or
later there would be
Insufficient living space
and food for everyone




i i
0 -
— —

= 0L
L .--I_- - "I-\_-"_-_-I__-'__

I'\.._LI_

B Loc

70

] EEwgeCis

91 |_|

[ ceco

aly 2l



T ORIGIN-

ideas in 1859 SPEC|ES

= Other naturalists
were developing
the same theory
that Darwin did.

= Even though he
Wwas afraid of the
Church’s reaction
to his book he
wanted to get
credit for. his

e DARWIN




9. Artificial Selection

= nature provides variation, humans select
variations that are useful.

= Example - a farmer breeds only his best
livestock




10. Natural

Selection

= The traits that
help an organism
Survive in a
particular
environment are
“selected” In
natural selection




Natural selection, in a nutshell:

Yum! Green beetles! Our tavornite!







~generations later...

‘v

Green beetles have been selected against, and brown
beetles have flourished.




11. Natural Selection and
Species Fithess

= Overtime, natural selection results in
changes in the inherited
characteristics of a population.

= These changes INCrease a SPecIes
fitness (survival rate)




Now that's what
I'm talking about!

Natural selection does not grant organisms what they "need".



Descent wilimm

= Each living
Species has
descended | = e
with changes | el
from other
SPECIES OVer
time



Summary of Darwin’s Theory

1. Organisms differ; variation Is inherited

2. Organisms produce more offspring than
Survive

3. Organisms compete for. resources

4, Organisms with advantages survive to pass
those advantages to their. children

5. Species alive today are descended with
modifications from common ancestors



13. Evidence of Evolution

1. Fossil Record

2. Geographic Distribution of Living
Species

3. Homologous Body structures

4, Similarities in Embryology.



vidence of
Evolution

Fossil Record provides
evidence that living
things have evolved

FOSSIls show the history
of life on earth anad
how different groups
of organisms have
changed over time \




Felative —I_I__ Mumerical
dating ———I— dating

Relative sounger e
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Absolute
Dating 510fmy
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Relative
Dating

= Can determine a
fossil’s relative age

= Performed by
estimating fossil age
compared with that of
other. fossils

= Drawbacks — provides
No Info about age In
years

OLDEST
ROCKS




Mumerical
dating

Absolute
dating

A5 iy 3

= Can determine the
absolute age In

numbers
[ dating of = |s performed by
vileanic ask radioactive dating —

pased on the amount
of:remaining
radioactive ISOtopes
remain

= Drawbacks - part of the
fossil Is destroyed
during the test




Carbon-14 Da_ting

Protom

Plamts absorbh carbon dioxide
and incorporate carbon-14
through photosynthesis.

Animals and paople ecl
planfs and take in
carbom-14.

Following death and

T X burial. woaod and bones
/_;,_._”;.'_j,;“;r. lose C-14 as it changes

- for M-14 by bata decay.

Beta deca
v HMitrogen 14
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Carbon 14
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Fossil Formation SG
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Primate Fossils

I Australopithecus Homo erectus Homo sapien



Primate
Brain
Capacity

The Evolution of the Human Skull
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Australopithecines
Brain Capacity of
400-530c.c.

Homo Sapiens
(Brain Capacity of
1200-1600c.c.)
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Homo Erectus
Brain Capacity of
7175-975c.c.

Skull Size
Comparison
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Primate Bone structure

CHIMPANZEE AUSTRALOPITHECUS HUMAN
AFRICANLS




Human Relatives
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Australopithecus
afarensis
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Homo habilis = handy human  HOMO erectus
1.5 to 2 mya 1.6 mya




Cro-Magnon
35,000 to 40,000 ya
NEERLEGELS N
35,000 to 100,000 ya

\ Al




Modern Homo sapien
(fully modern fossils 100,000 ya)
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13. Evidence of

Evolution

Geographic
Distribution of Living
Species

Similar animals In
different locations
WEre the product of
different lines of
descent







13. Evidence o
Evolution

Homologous Body
Structures

Structures that have £
different mature |
forms but develop
from the same /\\
embryonic tissues y

e.g. Wing of bat,
human arm, leg of

turtle /3\}




Homologous Body Structures

HUMAN
CAT WHALE BAT

Humerus



Vestigial Organs

traces of homologous organs in other

SPECIES

Organ that serves no useful function
e.g. Appendix
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B ST Y T - %) @ Embryos and Evolutionary History
Evolution
Similarities In
Embryology

In their. early
stages of
development,
chickens,

Gill slits Gill slits

turtles and rats

look similar,
providing
evidence that Bl
they shared a \
common \

ancestry. Fish  Reptile  Bird Human
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Embryological development
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Primitive spelling bees



“wWou have a smyall capoaciy fOr reasor, SO
Easic took-making skills, ancd the use Of a Tow
simpie words.” ... Yo That's youu™



