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Cainozoic

Side│Global change and appearance and disappearance of life
Continents formation, volcanism, increase in oxygen levels and ice age occurred 
2.7 billion years ago in Archaean and 1.9 billion years ago in Proterozoic, therefore 
the strata of them contain trace fossils of cyanobacteria and eukaryote emerged 
by the events, respectively. In late-Proterozoic snowball earth events were 
assumed to occur, then metazoans appeared. From the Paleozoic to the Mesozoic 
five mass extinction events occurred. Marine organisms were extinct when sea 
level and continental shelves decreased. Extinction of land organisms was more 
affected by cooling than dry. Although causal linkage of changes of the earth and 
organisms is not easy to prove, it captures our imagination.

references：Geological Society of America Bulletin vol.125 no. 7/8 1027–1052 (2013)
Science vol.235(4793) 1156-1167 (1987)
The Earth System (3ed), Pearson Education (2011)
Coevolution of life and the earth. Shinichi Kawakami NHKbooks (2000)

Number of species referred to ‘Catalogue of Life’

http://www.catalogueoflife.org/col/info/totals
Roskov Y., Kunze T., Paglinawan L., Abucay L., Orrell T., Nicolson D., Culham A., Bailly N., 
Kirk P., Bourgoin T., Bail largeon G., Hernandez F., De Wever A., Didžiul is V., eds 
(2013). Species 2000 & ITIS Catalogue of Life, 15th August 2013. Digital resource at 
www.catalogueoflife.org/col. Species 2000: Reading, UK.

Proportion of the species
of present organisms

all organisms

animals

plants
(251,161species)

arthropods
(861,256species)

1,349,632
species

animals
1,032,329

species

Protist
(11,561species)

fungi
(46,574species)

Chromista(1,258species)

eubacteria(6,468species)

archaea(281species)

chordates(64,618species)

mollusks(41,655species)

others(64,800species)



life of the Mesozoic

dinosaurs

pterosaurs

Sauropterygia ichthyosaurs

Ammonoids

Labyrinthodontia
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Mesozoic

end Cretaceous
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The continents moved
to the present location
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Changes in temperature and amount of rainfall

and extinct land organisms
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end Cretaceous 
(K–Pg extinction) 
[massive asteroid impact]
dinosaurs, pterosaurs
mammals, crocodiles, birds
end Triassic (Tr–J extinction) 
[climate cooling] 
archosaurs, mammal-like reptiles, 
amphibians (Labyrinthodontia)
end Permian (P–Tr extinction)
[massive volcanism]
amphibians(Lepospondyli), gigantic insects, 
mammal-like reptiles(Pelycosauria), land plants
Late Devonian (Late D extinction)
Loss of ～30 percent of fresh water fishes. No plants with harmful effects.
end Ordovician (O-S extinction) No terrestrial animals

extinct organisms
damaged organisms

Temperature

Amount of 
rainfall

warm
wet
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life of the Palaeozoic
gigantic insects

Pelycosauria Lepospondyli

Archaeocyatha

graptolites sea scorpions trilobites

Placoderm
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46 hundred million years ago beginning of the earth
beginning of life
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late Devonian extinctionB

end Ordovician extinctionA

life of Proterozoic

Ice age

Ediacaran organisms are 
assumed to be the earliest 
multicellular animals, however, 
a recent hypothesis is proposed 
that they are land lichens. The Ediacara biota 

15

10

8

7

9

Pangea supercontinent
formed.

The continents separated and
gathered in south hemisphere.

Formation of the first
supercontinent, Columbia

Biohistory New Emaki 3/3

Paleozoic

Proterozoic

Proterozoic

Archean

Ice age
(snowball earth)

Ice age

Ice age

life of the Archaean
1.9 billion years ago, 
diversified microbes appeared 
and photosynthetic 
cyanobacteria 


