Evolution
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forms of life on earth have arisen from earlier




Some of the strongest evidence to sunport
evailrion is'tound in the fossil recora.

FOSSILS are the preserved remains or traces of
organisms from the past.



http://upload.wikimedia.org/wikipedia/en/1/1a/Priscacara-liops.jpg

Geologists estimate the age of the earth to be
4.5 - 5 billion years.

This estimate is based on radioactive dating of the
oldest rocks from the earth's crust.




The earliest FOSSILS known are traces of bacteria-like

organisms that are about 3.5 billion years old.

The age of these
fossils was
determined by
radioactive dating of
the rocks in which
they were found.




Fossils of intact organisms have been found
preserved in ice, in tar, and in amber.




But most fossils are found in sedimentary rock.
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The soft parts generally
decay in a short time.




Fossils in IoWhﬁ@hef@ggﬁﬂ@@ﬁ@n upper layers.
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Fossils in the upper layers of rock are generally more
complex than fossils in the lower layers.
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There have been at least 5 major MASS EXTINCTION

Mass Extinctions Past—and Present?
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>, More evidence for evolution comes from observations of

A basic structural similarities between organisms.




HOMOLOGOUS STRUCTURES are organs that his similar
structure but different j




VESTIGIAL STRUCTURES are structures that
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http://www.youtube.com/watch?v=8cn0kf8mhS4
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EMBRYONIC
DEVELOPMENT

may show similarities
that suggest a common
ancestry even though
the adult organisms may
be very different from
each other.







Embryos and Evolutionary History




Table 22.1 Molecular Data and the Evolutionary
Relationships of Vertebrates

Number of Amino Acids

That Differ from a Human

Hemoglobin Polypeptide

(Total Chain Length = 146
Species a Amino Acids)

Human [} 0
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IsldEnZbetween organisms
indicates a closer relationship between them.

And a more recent COMMON ANCESTOR.
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the FOSSIL RECORD




Theories of evolution attempt to
explain HOW the similarities
and differences among species
came about.

Some early ideas were proposed

by LAMARCK in 1809.

Lamarck suggested that
organisms develop organs that
they NEED and lose organs that
they don't need based on how
they are used.




USE OR DISUSE.

1. The parts used become
stronger and more
developed.

The parts you don't use
become weaker and less
pronounced.

Offspring
(inheritance of




DARWIN presented evidence that all species of life

have evolved over time from common ancestors,
through the process he called NATURAL SELECTION.



http://upload.wikimedia.org/wikipedia/commons/8/86/Charles_Darwin_seated.jpg

CHARLES DARWIN took a 5 year voyage on the
HMS Beagle during which he visited the
Galapagos Islands.

The publication of his journal about the voyage
made him famous as a popular author.
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Darwin's theory of EVOLUTION by NATURAL
SELECTION has six important components.

1. Overpopulation
2. Variation
3. Competition
4. Natural selection
5. Reproduction
6. Speciation



1. OVERPOPULATION
Within a population, there are more offspring produced in
each generation than can possibly survive.




2. VARIATIONS EXIST
Within a population, the individual organisms
are different from one another.
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3. COMPETITION
Natural resources are limited.

There is competition between the members of the
populations for these resources.

What natural resources
are limited?

In what ways do organisms
compete for these
resources?




Some members of a population are better adapted to

the environment than others.

The environment acts as the SELECTING AGENT.
It determines which adaptations or variations are
helpful and which are harmful.




Beneficial variations are called ADAPTATIONS.




5. REPRODUCTION

Individuals with helpful variations tend to reproduce
more than those with less helpful variations.

They transmit the helpful variations to their offspring.
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"Survival of the Fittest" is a lot
less about survival than it is
about REPRODUCTION.

Joe mates, has children

9xe 99899

Joe's children mate, hawve children

Jim does not mate

Jim does not pass on his genes




6. SPECIATION
The development of new species occurs as variations or
adaptations accumulate in a population over many generations.




Differences between
the two groups
accumulate until they
are so different that
they can no longer
intferbreed even if
they get back
together.
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Speciation
events



















Variation in a population
IS increased by
SEXUAL
REPRODUCTION.

Father has Mother has ’
big nose bushy

evebrows

=0n gets
big nose
and bushy A
evebrows S
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Thousands to
millions of years
of natural selection

Ancestral canine

Jackal



People have used their knowledge of patterns of
inheritance to influence the development of organisms
in the same way through ARTIFICIAL SELECTION
aka SELECTIVE BREEDING.

German shepherd Yorkshire terrier English springer Mini-dachshund Golden retriever
spaniel

Hundreds to
thousands of years
of breeding
(artificial selection)

Ancestral dog
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Initial set-up:
course gravel, predator present fine gravel, predator present
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Initial set-up:
course gravel, no predator fine gravel, no predator










The gradual accumulation of
small variations eventually
causes reproductive isolation
and a new species arises.




The theory of PUNCTUATED EQUILIBRIUM
proposes that species have long periods of stability
interrupted by brief periods of major change.
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(a) Gradualism model (b) Punctuated equilibrium model
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