Changes through time




Evidence that life has
changed and is now changing

Staph *
Infections




Fossil Record

Fossils are remains or
traces of organisms
that lived in the past.

Usually found in
sedimentary rock.




Fossil Record

Organisms are buried soon after death
and the hard parts become fossilized.



http://www.scienceviews.com/dinosaurs/dinotracks.html

Fossil Record

Fossils indicate a great deal about the
actual structure of the organisms and
their environment.




Types of fossils

1- Petrified Bones




Types of fgssils

2- Imprints

Dinosaur track in San Rafael Swell



Types of fossils

3- Molds/Casts
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Types of fossils

Fossils preserved intar,

amber, or ice
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http://upload.wikimedia.org/wikipedia/commons/2/22/Amber.insect.800pix.050203.jpg

Relative Age of Fossils

Layering of
fossils:
Older fossils
are found In
the lower
levels of
sediment

bed
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Relative Age of Fossils

Newer fossils
deposited on
top of older
fossils and

sediment

Sometimes flipped s ..
by earthquakes, etc. ——— \:f"{ el
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Relative Age of Fossils
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elative Age of Fossils

Relative position only tells
which are older and which
younger.




Evolution of the
Horse

Over time (higher
ayers of sediment)
norse fossils became
arger

Separate toes = a
single-toed hoof

Teeth=adapted to
grinding grasses




Radiometric Dating

Some elements, such as
uranium, undergo
radioactive decay to
produce other elements.

Scientists have
observed that
radioactive elements
(Isotopes) decay at a
constant rate over time




Radiometric Dating

The amount of radioactive elements
remaining in a rock can help scientists
determine how much time has elapsed since
the rock was formed and cooled.

Common isotopes used for long-term dating
(old rocks) include uranium as it decays to
lead, and potassium as it decays to argon.

The carbon-14 isotope can be used for
dating of more recent fossils and artifacts



Radiocarbon Dating

Carbon-14 is a radioactive isotope found
In all living organisms.

It decays at a known rate.
Carbon-12 does not decay.

By comparing the ratio of C-12 toC 14
scientists believe they can P

determine the age of a fossll




A timescale

Based on radiometric data, scientists have
proposed a timeline for the history of the
earth.

Composed of four prir
Archeozoic (oldest) [aka Precambrian period]
Paleozoic

Mesozoic
Cenozoic (most recent)

Mesozoic

Paleozoic




Cenozoic Era

Estimated from present to 65 million years
ago

Age of the Mammals

Animals: Mammals and birds

Plants: Flowering plants




Mesozoic Era

Estimated from 65-248 million years ago
Age of the Dinosaurs

Animals: Reptiles and birds

Plants: Conifers and flrst flowerlng plants




Paleozoic Era

Estimated from 248-550 million years ago
Animals: Fish, amphibians, and insects

Plants: Algae and simple plants; first
conifers




Archeozoic Era

Oldest known rocks and fossils

Animals without backbones
Jelly-fish, worms, sponges
Bacteria and blue-green algae




Contemporary Changes

Evidences we can observe within our
lIfetime

Pesticide resistance In insects




Contemporary Changes

Evidences we can observe within our
lIfetime

Antibiotic resistant bacteria

Staph * .
Infections




Indirect evidences

Scientists cite these indirect evidences as
evidence of common ancestry

Homologous structures
Embryonic development patterns
Biochemical evidence

Vestigial organs

hey at least demonstrate a common
pattern of development




Parts of the body with similar
structure (homologous)
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Human Cat Bat



Similar patterns of embryonic
development (homologous)

Human Swine Reptile Bird

Yes, you had a tall as an embryo!



Homologous Development 0
actual photos of embryos

Reptile Bird Rabbit Human



Biochemical similarities 0
DNA and Proteins

The ability to analyze individual biological
molecules (DNA and proteins) has
provided evidence for biochemical

similarities =
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Number of DNA base differences



Methods of Change




Jean Baptiste Larmarck

French naturalist and
evolutionary theorist

1744-1829

Proposed the
Inheritance of
acquired

characteristics '
Based on a r z }

needo to hange




LAMARCK™S GIRAFFE
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Driven by inner “need”

His theory was disproved
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until neck
becomes
progressively
longer



Charles Darwin and Natural
Selection (1859)

Naturalist on the
HMS Beagle
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Charles Darwin and Natural
Selection (1859)

Exploration of South
America (3 Y2 years)

Visited the
Galapagos

X - g b
o s
-



Darwinos theory of
Selection

Living things
Increase in number
geometrically
(overproduction)

There 1S no net
Increase In the
number of
Individuals over a
long period of time

Spider eggs: Many more produced
than will survive



