
atmospheric
oxygen

21%

35% O2

1

2

3

4

Evolution and 
the Geological
Time Scale

Permian extinction
(95% of marine species)

Homo habilis
     (~2.5 m.y.)

K–T extinction
(65% of all species)

marsupials

first birds

monotremes
first flowers

age of 
conifers
ginkgos
cycads
mammal ancestors
dinosaurs

ferns, glossopterids

Stirling Ra. ‘worm trails’(?)

first plants (seaweeds)

Ediacaran organisms

land plants

amphibians

reptiles

Banded Iron (3.8 – 2.2 b.y.)

mitosis (~1.7 b.y.)

meiosis (~1.2 b.y.)

first eukaryotes (~2.7 b.y.)

Pilbara stromatolites (~3.43 b.y.)
FIRST LIFE (>4 b.y?)

Jack Hills zircon, Pilbara, WA (~4.4 b.y.)

Australia separates
from Antarctica 

H. erectus (1.9 m.y.)
H. sapiens (0.2 m.y.)

lungfish

Red Beds (2.2 – 1.7 b.y.)

‘free’ oxygen (O2) appears

~19% O2

THE SOLAR SYSTEM FORMS

TIME
SCALE

(bill.yrs.)

glacial era

mass extinction

cosmic impact  (100-200 km diam.)

cosmic impact  (>200 km diam.)

lichen

seed plants

Pilbara iron deposits

m.y. = million years
b.y.  = billion years

fungus (~1.5 b.y.)

MOON FORMS

‘Acraman’, SA	
        580 m.y.

‘Woodleigh’, WA 364 m.y. 
    Nevada USA

impact ejecta,
site unknown

‘Manicouagan’ 
Canada 214 m.y.

‘Chicxulub’    
 Mexico 65 m.y.

‘Popigai’ 
Siberia 35.7 m.y.

‘Sudbury’, Canada
  1.85 b.y.

2.56 b.y.
 2.63 b.y.

3.24 b.y.
 3.26 b.y. Impact ejecta: 

       (Transvaal)

2.48 b.y.
Impact ejecta:
         (Pilbara + Transvaal)

bombardment
  by asteroids

Ejecta (Pilbara+Transvaal)      3.47 b.y.

‘Vredefort’, South Africa
 2 b.y.
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DEVONIAN
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ARCHAEAN ERA

  HADEAN ERA

PROTEROZOIC ERA

1.8 b.y. 
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NO LIFE

 4.6 b.y.  (EARTH FORMS)

2.6 million years
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 single-celled life

3 b.y.

3.8 b.y.

(Phanerozoic)
multi-celled life

(Proterozoic)
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2 b.y.

1 b.y.

‘Snowball Earth’
~750 m.y. –630 m.y.

coal

‘Greenhouse’:  acid seas:  oil & gas

‘Greenhouse’: acid seas: oil & gas

55‘Greenhouse’: acid seas

Siberian Traps

Deccan Traps


