
Colonie High AP Biology DeMarco/Goldberg

Chapter 21
Origin of Life

“…sparked by just the right 
combination of physical events 
& chemical processes…”
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The evolutionary tree of 
life can be documented 

with evidence.

The Origin of Life on 
Earth is another story…

Key Events in Origin of Life

 Key events in 

evolutionary 

history of life on 

Earth

 life originated 

3.5–4.0 bya

Stromatolites
Fossilized mats of 
prokaryotes resemble 
modern microbial 
colonies

Lynn Margulis

3.5 billion year old 

fossil of bacteria

modern bacteria

chains of one-celled
cyanobacteria

Prokaryotes

 Prokaryotes dominated life 

on Earth from 3.5–2.0 bya

chemiosmotic mechansim!

Oxygen in the Atmosphere

 Oxygen begins to accumulate 2.7 bya

 reducing  oxidizing atmosphere

 evidence in banded iron in rocks = rusting

 makes aerobic respiration possible

 photosynthetic 

 algae
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 Evidence

 structural

 mitochondria & chloroplasts 
resemble bacterial structure

 genetic

 mitochondria & chloroplasts 
have their own circular DNA, 
like bacteria

 functional
 mitochondria & chloroplasts 

move freely within the cell

 mitochondria & chloroplasts 
reproduce independently 
from the cell

Theory of Endosymbiosis

Lynn Margulis

Cambrian Explosion

 Diversification of Animals

 within 10–20 million years most of the major 

phyla of animals appear in fossil record

543 mya

Diversity of life & periods of mass extinction

Cambrian 

explosion

The Chicxulub impact crater in the 
Caribbean Sea near the Yucatan Peninsula 
of Mexico indicates an asteroid or comet 

struck the earth and changed conditions 65 
million years ago

Cretaceous Extinction Early Mammal Evolution

 125 mya mammals 

began to radiate

out & fill niches
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Classifying Life

 Molecular data

challenges 5 Kingdoms

 Monera was too diverse

 2 distinct lineages of prokaryotes

 Protists are still too diverse

 not yet sorted out

3 Domain System

 Domains = “Super” Kingdoms

 Bacteria

 Archaea

 extremophiles = live in extreme environments
 methanogens

 halogens

 thermophiles

 Eukarya
 eukaryotes

 protists

 fungi

 plants

 animals

Kingdom

Protista

Kingdom

Fungi

Kingdom

Plantae

Kingdom

Animalia

Kingdom

Archaebacteria

Kingdom

Bacteria

Any Questions?
Is there life elsewhere?

Does it look like life on Earth?
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