Evolution

Over Time



Mechanisms of Evolution

B Evolution: change in the hereditary
features of species over time.

Species: @ group Of Of'gaﬂisms that

successfully reproduce among
themselves.

B There are two kinds of evolution:
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1. Gradualism' Slow change of one species to

another new_species. In this theory,
there are intermediate forms of the
species

m Example: horses




9. HORSE EVOLUTION =
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5 million
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2. Punctuated equilibrium: r'apid Chﬂnges In
species by the mutation of just a few
genes in a short period of time

(Examples: anti-biotic resistant
bacteria, Viruses/COLDS, FLUS)




Time

Morphological Morphological
change change
(a) GRADUALISM (b) PUNCTUATED EQUILIBRIUM

1072 AsSscn Wesley Longman, ne.



gradualism punctuated equilibrium
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When studying evolution, we look at
POPULATIONS 0f ORGANISMS

B Populations Q group Of Or'ganisms In a

certain area

(ie: Paulding makes up a population, City
of Dallasbbb makes up a population)
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m Varation: The appearance of an
inherited trait that makes an

individual different from other
members of the same species (usually
from a mutation)
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Sometimes, Variations are considered
Adaptations

B Adsptation: ANy variation that makes an

organism better suited to it's
environment. (examples could be in

the organism's color, shape, behavior,
or chemical makeup.)




m If the organism is not well adapted
to its environment, it may die. If it
is well adapted to its environment,
iTs chances of survival and
reproduction are increased.
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Bat'Adapta’:c'ic')ns —

4
Figure 1 3

Bats usually feed by catching insects
at night. Bats locate insects by
giving of f high-frequency sounds as
they fly. These sounds bounce off
insects and return to the bat. List 3
adaptations shown in Figure 1 that
aid the bat in catching food.



F1sh Adaptatlons

Figure 2

Fish have a humber of predators.
Birds such as pelicans or gulls feed
on fish. Large fish often feed on
other smaller fish. List 2
adaptations show in Figure 2 that aid
the fish in avoiding predators (note
coloration).
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Camoutlage & Mimicry

m Allows organisms to blend into their
environment in order to avoid
predators or catch prey
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http://en.wikipedia.org/wiki/Image:Spider_mimicry.jpg
http://en.wikipedia.org/wiki/Image:Spider_mimicry.jpg

Scientific Explanations

John Baptiste de Lamarck—

m Hypothesized that species evolved by keeping
inherited traits and that characteristics not
used were lost from the species.

m The study of genetics proved Lamarck's
hypothesis incorrect.
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Charles Darwin

m Hypothesized that individuals with
traits advantageous for a specific
environment survived and passed on

these traits to their offspring.




m Also known as the theory of evolution
by "natural selection”. (means that
only organisms with the traits best
suited for their environments are
more likely to survive.)

..(and therefore pass on those traits)
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m Darwin came up with this theory
while in the Galapagos Islands where
he observed many different
organisms.
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Copyright © Pearson Educalion, Inc . publshng as Bargamin Cusnmings.
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m He later wrote a book called On the
Origin of Species by Means of
Natural Selection, in which he
outlines four factors that control
natural selection:
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1) Organisms pr'oduce more offsprlng ’rhan

can survive.

2, Var'la‘rlon dre founc among individuals of’
,ua specnes %

* 3) Someauanic |ons env%embers ofia
Apopu| BEyi e .@fithreproduce better




Natural selection, in a nutshell:

qmﬂen beetles! Owur I@
—_




~generations later...




<generations later...




~generations later...

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



http://www.brainpop.com/science/populationsandecosystems/naturalselection
http://www.brainpop.com/science/populationsandecosystems/naturalselection

Now that's what
I'm talking about!

Natural selection does not grant organisms what they "need".
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Darwin's theories are still widely
accepted today and are one of the
most important concepts in life
science.

Charles Darwin Clip
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Artificial Selection

m The process of intentional or
unintentional modification of a
species through human actions which
encourage the breeding of certain
traits over others

m Also known as "selective breedinq"
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Artificial Selection

m Examples: Crops,
Decorative Plants



http://upload.wikimedia.org/wikipedia/commons/3/32/Carrots_of_many_colors.jpg
http://upload.wikimedia.org/wikipedia/commons/3/32/Carrots_of_many_colors.jpg

m  http://www.nhm.org/exhibitions/dogs/evolution/selection/i

ndex.html



http://www.nhm.org/exhibitions/dogs/evolution/selection/index.html
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What is the science behind this theory?

B Fossls—any remains of life from an

earlier time and the most abundant
evidence for evolution

B Sedimentary rock contains the most fOSS”S

and is formed from mud, sand, and
other fine particles




How do scientists ﬁgure out how old Sometbing is?

B Relative dating —l0OKing at where the rock

is located. Older layers are deeper
than the layers above. This method

Murmerical
dating

55555




How do scientists ﬁgure out how old somet]]ing is?

B Radioactive dating —

measuring how a
radioactive element
in the fossil (like
Carbon or Uranium)
has decayed. They
compare the amount
of stable rock to
amount of radioactive
element still present.

Cosmic
\ radiation

Mitrogen 14 ‘ Meutron capture ‘ Carbon 14

/ of carbon (C-12,
- C-13, C-14) are
A absorbed by living
organisms.

Following death & burial, wood & bones lose
C-14 asit changes ta M-14 by beta deca.

Carbon 14 . M} . Mitrogen 14
Beta

particle f @ Proton @ Meutron




- F055|Is documen’r how orgamsms
changed over time, but much of the
fossil record is missing or incomplete
(like a book with pages ripped out)!

Fossil Hunting on the Galapagos
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Prehistoric termites trapped in amber

Lizard in Amber

Frog in Amber
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10. GEOLOGIC TIME SCALE

MILLION MAJOR EVOLUTIONARY REPRESENTATIVE
ERA PERIOD YEARS AGO EVENTS ORGANISMS
2 | Quaternary Humans evolve
5 5

First birds
First mammais’

First flowering plants

First amphibians :
Firstland plants |

ADVANEED
Adv. by Brainpop

Fossils by K

Merrill Life Science v 10



http://www.brainpop.com/seeall/science
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B Homologous Structures —bOdy PC(I"TS that are
similar in origin and structure.

Example. arms, dolphin fin, bat wing,
bird wing
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B Vestigial Structures —Q bOdy pClr'T that is

reduced in size and does not seem to
have a function.

Examples: human appendix, wisdom
teeth and muscles th
moving the ears.

omn



http://en.wikipedia.org/wiki/Image:Gray536.png
http://en.wikipedia.org/wiki/Image:Gray536.png

of embryos (an organism in its
earliest stages of development).

Copyright © The McGraw

EXGI‘\’\p'CS: gl s Embryos and EvolutlonaAry Hlstory
. Gill slits Gill slits

and tailbones

in humans
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Fish Reptile Bird Human



Wha’r snmllar'l’rles do you see be’rween ’rhese embr'yos7

Fish Salamander Tortoise Chickon Pig Cow Rabbi Human




B Embryology

Stage 13 Human Embryo
(approx. 28 days)

0.5 mm

@ 2001 Bradley Smith

The #;

Human
Embryo —

This moviie Rad been "ComE e ted” §rem
Lha Epsto codldct | L

I8 actuml Si2ée Ner stege 23

Cell Biology Lab
Anatomy, UNSW aH A Hill

Stage 17 Human Embryo
(approx. 41 days)

2Mmm 5001 Bradiey Smith

Stage 23 Human Embryo
(approx. 56 days)

SMM 5001 Bradiey Smith


http://embryo.soad.umich.edu/carnStages/stage16/stage16.html

B Comparing DNA —the closer the DNA

sequences are in organisms, the more
closely related they are.

Example. DNA has shown that dogs are
the closest relatives of bears.
Human's closest relatives are from
the ape family.

Cousins?



m Example. Humans are most closely
related ( %) to chimpanzees.
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Evolution of a Species
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Unbeknownst to most ornithologists, the dodo
was actually a very advanced species, living alone
quite peacefully until, in the 17th century, it was

annihilated by men, rats, and dogs. As usual.



Human Evolution

Our Ancestors: Bill Nye

Human Evolution

“Well, what the? ... I thought I smelled something.”


http://www.brainpop.com/science/diversityoflife/humanevolution
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Female Gorilla

Austrnlopithecis pfecanis

Hivimae saprivis



