
An Overview of 8 Mass Extinctions
Or …

When will politicians go the way of the dinosaur? 




Some of the Sources Used
• “Dangerous World” by Marq De Villiers, Viking Canada, 

Penguin Group, Toronto (2008)

• of course …Wikipedia

• http://palaeo.gly.bris.ac.uk/communication/boulton/
glossary.html&usg=AFQjCNFckABeOeVqy5jXC8gSHUAjURB2
Xg

• Many other educational sources and websites, including …

• Club member Peter Russell & Earth Sciences Museum, 



What’s a “Mass Extinction”?
• It’s the name given to a period of especially high rates 

of extinction of species. 
• There have been many extinctions recorded in the 

history of the earth, with the usual “big five” noted as 
mass extinctions: Late Ordovician, Late Devonian, 
Permian-Triassic, Late Triassic, and the famous 
Cretaceous-Tertiary.

• But, if we include the Pre-Cambrian, there may be 
three more mass extinctions! ... during the Siderian 
(2.4 bya), Cryogenian (790 mya) and the Ediacaran 
(650 mya) Periods. 

• Much debate and speculation still surround most 
extinctions as to causes and so on. 

• So on to an amateur’s overview of mass extinctions … 



There have been a surprising number of extinctions…



A convenient framework exists for tying 
geology and mass extinctions together 

–

The Geologic Time 
Scale 



GEOLOGIC 
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Index Fossils



Let’s start with the oldest fossils to 
feel the effects of Mass Extinction



Oldest Fossils:
Apex Chert, 

Australia
(3.5 bya)



Apex
Chert 

Fossils
(3.5 bya)



1. The Siderian Period Extinction

• About 2.4 bya (Paleoproterozoic Era) the Great Oxidation occurred. Also known as 
the Oxygen Catastrophe and other similar names.

• Most “life” amounted to anaerobic bacteria that used fermentation to process its food  
• Stomatolites and blue-green algaes started to develop that used photosynthesis to 

feed and gave off oxygen as a by-product. 
• At first the excess oxygen bonded with the excess iron in shallow sea water to lay 

down the Banded Iron Formations. 
• But once most of the iron was taken up, the excess oxygen went into the 

atmosphere. It bonded with Hydrogen and came down as steady rain on the land and 
sea. 

• This excess oxygen in the atmosphere caused an ecological crisis to the biodiversity 
of that time, because oxygen was toxic to the microscopic anaerobic organisms that 
were dominant.

• However, this transformational change provided a new opportunity for biological 
diversification. The new erosional chemical reactions involved oxidation of rocks 
(rusting!) and the few species able to adapt to oxygen rich environments – along with 
the newly released chemicals from weathering - began to flourish.



Paleoproterozoic Cyanobacterial 
Colony



Banded Iron Formation



2. The Cryogenian Period Extinction

• It is speculated that the Great Oxidation phase 
lead to the development of the earth’s ozone 
layer, thereby cooling the earth significantly – 
perhaps leading to one of the first global ice 
ages. So … 

• About 790 mya, there seems to have been a 
massive world-wide glaciation (characterized as 
“Snowball Earth”). This seemed to result in the 
extinction of about 70% of the sea-based 
creatures existing at that time … especially 
stromatolites. 



Stromatolites
= Mats of Cyanobacteria



Modern Stromatolites:
Shark Bay, Australia



3. The Ediacaran Period Extinction

• The Cryogenian extinction seemed to release an 
ecological competitive pressure for resources, so that 
many soft-bodied organisms such as sea pens, jellyfish 
and segmented worms flourished.

• But most of these new species perished for unknown 
reasons at the end of the Vendian era …about 650 mya. 

• However, there is evidence of vast world-wide glacial 
tillites and drop stones, implying a 2nd global ice age 
(“snowball earth”) may have been the cause of 
extinction. 

• Some scientists believe this 3rd Pre-Cambrian mass 
extinction released sufficient competitive ecological 
pressures to lead to the “Cambrian Explosion” of life.  



Ediarcaran Multicellular Creatures
From Doushantuo Formation
China

Microfossil Embryo from 
the Neoproterozoic



Ediacara Hills, Australia

Dickinsonia



Ediacaran Fauna

Spriggina floundersi 



4. The end of the Ordovician

• Now we are in the Phanerozoic Eon with the 1st mass extinction found at 
the end of the Ordovician

• There were two main events around 488 and 439 mya
• The Ordovician ends with the 2nd largest recorded extinction. About 60% of 

marine genera disappeared – like bryozoans and brachiopods.
• This extinction is now believed to involve a series of glaciations and 

extinctions in a geologically short period of time 
• One recent theory from NASA suggests a gamma ray burst from a “nearby” 

supernova in our own galaxy may have been the trigger.
• That may have destroyed our ozone layer allowing ultraviolet radiation to 

weaken life and even more important, create a noxious atmosphere of 
nitrogen oxides. 

• This poison and its darkening effect could then have then triggered a 
“nuclear winter” of glaciation; followed by a massive greenhouse effect on 
the rebound. 

• At around the same time the southern Gondwana mega-continent drifted 
over the south pole, during which freezing cycles would have intensified 



Ordovician Bryozoans & Brachiopod



5. Late Devonian

• 360 mya
• This mass extinction wiped out about 30% of all 

animal families or about 70% of sea creatures 
(like Agnathan fish) - probably again due to 
glaciation … or a related meteorite impact.

• This event involved three extinction spikes which 
together lasted for about 1 - 15 million years with 
most researchers agreeing on about 3 million 
years

• The fewest survivors came from shallow seas



Agnathan (jawless) Fish …
like the modern Lamprey



6. End of the Permian
• 251 mya
• The largest mass extinction (“The Great Dying”) lasted about 15 million 

years … a blink of time, geologically speaking.
• Trilobites and Synapsids (1st dynasty of large land creatures – pre-

dinosaurs) go extinct, 50% of all animal families die out and 96% of all 
marine species and many trees die out. An overall extinction rate of about 
90% of all species!

• Proposed causes range from glaciation to volcanism
• The current theory suggests a cascading series of events – a large comet 

or asteroid impact may have lead to the mega continent of Pangea 
beginning to break up, leading to the Siberian Traps (flood basalts) causing 
a “nuclear winter” darkening - triggering a glaciation, and lowering sea 
levels. 

• This initial calamity likely killed off shallow sea dwellers. As the volcanic 
pollutants fell back to earth, the ozone layer would have been much 
reduced, exposing life to a sharp increase in UV radiation. 

• Then a positive feedback loop would have corrected the glaciation as 
volcanic CO2 began to feed a runaway greenhouse effect. 

• acid rain would have accompanied all this! In turn, the decaying vegetation 
would have caused a fungi spike, increasing CO2 even further.

• Yikes! A truly cataclysmic series of events! 



Synapsid



7. End of Triassic

• About 200 mya
• A relatively minor mass extinction.
• 35% of all animal families die out, including the early 

rivals of dinosaurs – archosaurs. Specifically the die-off 
included labyrinthodont amphibians, conodonts, and all 
marine reptiles, except ichthyosaurs.

• the Pangea mega-continent breakup was in full swing. A 
massive eruption of lava out of the future Mid-Atlantic 
Ridge (ie the birth of the Atlantic Ocean) seems to have 
been the main cause of the extinctions. 

• It involved the familiar cycle of early deep freezing 
followed by radical global warming – itself caused by 
volcanic CO2 outgassing …

• plus the sudden melting of deep sea methane hydrates.



Early Archosaurs - Masters of the Triassic

                                                                                                                                                                                                                                         



8. End of Upper Cretaceous

• This is our last of the noted mass extinctions
• 65.6 mya
• Large extinction of dinosaurs, pterosaurs, ammonites, 

foraminifera - about 50% of marine invertebrate species. 
Specific examples include Tyrannasaurus Rex and 
Masosaurs

• Probably caused by an asteroid impact in the Yucatan 
Peninsula, as evidenced by crater evidence and a related 
world-wide layer of iridium, shocked quartz, and impact glass, 

• plus perhaps an extra push from some related volcanism at the 
Deccan Traps poisoning the atmosphere (flood basalts in India 
- at the opposite side of the earth to the Yucatan, at that time)

•  … but the causes are still being hotly debated.



T. Rex & Masosaurs



More recent?

• At the end of the Pleistocene, 10,000 years 
ago, an extinction of large mammals and 
birds occurred

• Possible causes relate to the last ice age …
• or possible over-hunting by paleo-indians … 
• … again a controversial possible cause 



Major megafaunal extinctions

(extinctions circa 15,000 years ago)

•Woolly mammoth 

•Woolly rhinoceros 

•Irish Elk 

•Cave lion 

•Cave bear 

•Cave hyena 

Mastodon



Today? 

• Lastly, what about today’s epoch, the Holocene!
• Some scientists feel that human civilization and its interaction with the 

environment and ecosystems may trigger another mass extinction … of 
ourselves, by ourselves! 

• We have already been the source of some recent animal extinctions through 
over-hunting (passenger pigeon, dodo bird and so on). 

• Jared Diamond (a geographer who wrote “Guns, Germs and Steel: the fates 
of human societies” ) believes man’s tribal wars, spreading of germs, 
technical innovations and overuse of resources has resulted in several 
localized “extinctions” of past civilizations such as the Clovis paleo-indians of 
North America. 

• Yet, even if we soil our own “nest” sufficiently to threaten our own species, 
geologic history suggests the earth …and life … will continue to evolve

•  … without us. 



The End!

Thank you


