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G-100 Lecture           
Geobiology: Life interacts with the Earth

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

Phanerozoic Eon: Defined by first appearance of hard-shelled fossils
Precambrian: No hard-shelled fossils
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But microbes rule!
example:
photosynthesis

layered microbial mat 
(stromatolite)

photosynthesis at top

Chemotrophs can live on rocks!

Microbial metabolisms

Producers = autotrophs; make own food

Consumers = heterotrophs; feed on producers

Iron respiring 
bacteria on 

iron oxide mineral 
(hematite Fe3O4)
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Yellowstone hot springs:
Extremophile bacteria

Mid-ocean ridge hydrothermal “black smoker” system
injects sulfur into seawater

Tube worms at mid-ocean ridge:
contain sulfur-metabolizing bacteria
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Microbes catalyze precipation of limestone

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

Banded iron 
formations

“Rusting of Earth”

due to rise of 
atmospheric 
oxygen created by 
photosynthesis 
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Testing evolution: 
putting radioisotopic ages on the tree of life

Prokaryotes: single-celled; 
first life; no nuclei

Eukaryotes: nuclei; sex
later life, 

Rapid explosion of life at end of Proterozoic Eon: 
most of continents flooded
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Rapid evolution of eukaryotes, 
multi-cellular life

Cambrian
radiation
542 m.y. ago

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

Late Proterozoic
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Enter the Cambrian
hard-shelled fossils

Explosive radiation 
of animals

Paleozoic Era
“Early Life”

begins in oceans, 
ends on land

Ordovician

Silurian
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Silurian: Fish appear
Devonian: Fish evolve, dominate

Mesozoic   “Middle life”   Age of Dinosaurs

Chicxulub crater formed, iridium layer deposited 65 m.y. ago; 
end of the dinosaurs
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Rise of mammals in Mesozoic.  Take over Cenozoic

Precambrian Phanerozoic Eon

“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.”

Gary Larson


