Similarities?

A) Breathing
B) Digestion
C) Cellular structure
D) Warm blooded
E) Living

-----




What defines

LIFE?

Bacteria Virus
Self-replicating Only under special circumstances









What defines
LIFE?

1) Self-replicating
2) Self-regulating

(Homeostasis)
(Metabolism)

3) Organization
4) Growth
5) Adaptation
6) Response to Stimuli



Why is Earth
UNIQUE?

A) The right size
B) Right temperature
C) Water is liquid
D) Seasonality

E) Polar ice caps



Why is Earth
UNIQUE?

A) The right size
B) Right temperature
C) Water is liquid
These traits
allow Earth

to host
LIFE




James Ussher (1581-1656) Anglican Archbishop of Armagh
§ and Primate of All Ireland

4004 BC - Creation
(at nightfall preceding 23 October)

2348 BC - The Great Flood
1921 BC - Yahweh's call to Abraham
1491 BC - The Exodus from Egypt
1012 BC - The founding of the
Temple in Jerusalem
586 BC - The destruction of
Jerusalem by Babylon
and the beginning of
the Babylonian Captivity
4 BC - The birth of Christ

Published 1650, therefore age of
Earth assumed to be 5,654 yrs old.
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Archaebacteria
tolerate extreme
environments:
HIGH
1) temperature
2) salinity
3) acidity



Oldest known fossil? Host rock 3.2 billion yrs old.
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What two factors influence fossil
preservation?

Icthyosaur (Jurassic 206-144 Mya)
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What two factors influence fossil
preservation?

1) Hard parts

2) Rapid burial
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Cambrian (525 Mya)
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Eocene Mammal (54.8-33.7 Mya
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What is this fossil?
A) Worm burrow

B) Dinosaur egg sack
C) Poop

D) Snakeskin
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A Stratigraphic correlation
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Period Epoch of years
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Holocene
Quaternary 0.01
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Pliocene
Cenozoic Miocene
Tertiary Oligocene

Eocene
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Cretaceous

Jurassic

Triassic

Permian

Pennsylvanian

Carboniferous

Mississippian

Paleozoic

Silurian

Ordovician

Precambrian

Fossils
define the:

“Geologic
Timescale”




Radioactivity:

Henri Becquerel (1896)
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- Marie & Pierre Curie (1898)




Why do we care about radioactivity?

1) Radioactivity produces HEAT energy
(I.e. not all of Earth’s heat has to have
come from the Sun)

2) Radioactive decay happens on a measurable

timescale — this gives us a calendar
for Earth materials
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Table 18.1 Radioactive isotopes frequently
used in radiometric dating.

100 atoms of

parent isotope Radioactive  Stable Daughter Currently Accepted

Parent Product Half-life Values

Uranium-238 Lead-206 4.5 billion years
50 atoms of parent Uranium-235 Lead-207 713 million years
HHEEEEE 0 Thorium-232  Lead-208 14.1 billion years
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Oldest rock on Earth
4.404 Bya

50 pm

Jack Hills, Western Australia



Age of Earth from meteorites = 4.56 billion years
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Early Mesozoic (Middle Life) — DINOSAURS!

= A

T-rex: bipedal predator 13m long, 7.5 tons, hollow bones

49
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Sauropods Iargest anlmals ever by 2l order imagnitude
40m Iong 18m hlgh 90 110 tons
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Early Mesozoic (Middle Life) — DINOSAURS!

Median
dinosaur
weight
2 tons







I
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What caused the end of the dinosaurs?

A) Meteor impact
B) Gas inhalation
C) Raging wildfires
D) Nuclear winter
E) Climate change

Late on December 25

I\J



Chicxulub Crater - >180km across

_ ; .' T s e o CariotaRy.
Andesite layer 1.3km down § NG (sinkholes)




10 Km across (not to scale!)

i 2 million times
more powerful
than largest
nuclear explosion

K/T Boundary




10 Km across (not to scale!)
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o ol 7 _. 1) Mega-tsunami

’ | L kKilometers high

.

. -- ; : 2) Nuclear winter
SR from atmospheric
' debris
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Early Cenozoic (Recent Life) — Radiation of mammals

What dinosaur do

| Paraceratheriim: & ¢
paraceratherium resemble? I'

gigantic hornless
A) T-rex
B) Velociraptor

C) Sauropod

D) Pterodactyl




Late Cenozoic (Recent Life) — Diversification of mammals

e e A

Grassland species thrive




Late (late) Cenozoic (Recent Life) — Human Evolution

Homo

| |
o
|
heidel-
bergensis
Homo

Homo antecessor p,mo sapiens

erectus

neanderthalensis
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africanus

Australopithecus
afarensis
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i Ardipithecus

ramidus

. I ﬁustralopithecus
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Do we share a common
ancestry?
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How do our young
differ?
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Origin of Humans

) <= Human 1350g

Orangutan 400g wp d

December 31, 1142pm Macaque 100g =» §
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Forces driving human evolution:
1. Migration

2. Mutation (caused by something external)
3.Genetic drift (random genetic change)
4. Natural selection (survival of fittest)
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Ice ages
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take us next ?

Where will evolution



P Carbon Dioxide Variations
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