Animals die

decomposed

_and plants mI s
by microbes

enviran-
ment

Rise of hard-shelled, and skeletal organisms:
Trilobite fossils

T700-1800,
initial s of axygen
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Phanerozoic Eon: Defined by first appearance of hard-shelled fossils
Precambrian: No hard-shelled fossils




But microbes rule!
example:
photosynthesis

layered microbial mat 1 Microbes live on the
(stron,]atolite) surface of the stromatolite.
. 2 Sediment is deposited
photosynthesis at top | on the microbes,...
o 3 ..which react by
/ growing upward
through the

sediment, forming|

Microbial metabolisms

Producers = autotrophs: make own food

| EZTTNIEN  Organisms as Producers and Consumers

Type Energy Source Carbon Source Example
Photoautatroph Sun co, Cyanobacteria |
Sun Organic d Purple bacteria
Chemoautotroph Chemicals co, H. 5, Fe bacteria
moheterotro emicals Tganic compounds ost bacteria, fungl, an

animals, including humang
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Chemotrophs can live on rocks!

Iron respiring
bacteria on
iron oxide mineral

(hematite Fe;O,)




Yellowstone hot springs:
Extremophile bacteria

Mid-ocean ridge hydrothermal “black smoker” system
injects sulfur into seawater
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Tube worms at mid-ocean ridge:

contain sulfur-metabolizing bacteria




The extracellular
precipitation of calcium
carbonate on the surface
of microbes is an example
of indirect precipitation.

Microbes catalyze precipation of limestone

Apex chert, NW Australia; 3.4-3.5 b.y. old
oldest photosynthetic bacteria fossils?




NW Australia; 3.5 b.y. old stromatolites

Second rive of axygenin
atmosphere

Worldwide distribu

of fiest large animals

0.2 Ma
Eartiest Largast maass  Earliest First appearance of our
spetches, -
Earth's history 45 Ma. Sha
Muass extintion,  First hominids
Incduding the
dinosaurs

Banded iron
formations

“Rusting of Earth”

due to rise of
atmospheric
oxygen created by
photosynthesis
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Universal ancestor

Figure 116
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Testing evolution:

putting radioisotopic ages on the tree of life

Eukaryotes: nuclei; sex

Prokaryotes: single-celled; later life

first life; no nuclei

Late Proterozoic 650 Ma

rmateg Figs 1

Rapld explosion of life at end of Proterozoic Eon:
most of continents flooded




Cnidaria

~  Cambrian

“™~ radiation
542 m.y. ago

Rapid evolution of eukaryotes,
multi-cellular life

650 Million year old jellyfish
(no hard shell, still Precambrian)

Late Proterozoic




Explosive radiation
of animals

Paleozoic Era
“Early Life”

begins in oceans,
ends on land

Ordovician

Silurian




Silurian: Fish appear
Devonian: Fish evolve, dominate
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Mesozoic “Middle life” A

Chicxulub crater formed, iridium layer deposited 65 m.y.
end of the dinosaurs




Rise of mammals in Mesozoic. Take over Cenozoic

1 Animal diversity 2 Animal diversity 3 The end-Cretaceous
during the Cambrian during the end-Permian the demise of
radiation. extinction. dinosaurs.
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Gary Larson

“The picture’s pretty bleak, gentlemen ...

the world’s climates are changing, the mammals are taking
over, and we all have a brain about the size of a walnut.”
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