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Extinction

It’s forever

Martha, the last passenger pigeon
(1885 - 1914)

Died in captivity at the Cincinnati Zoo

Loss of biodiversity
“The worst thing that can happen 
during the 1980s is not energy 
depletion, economic collapse, 
limited nuclear war, or conquest by 
a totalitarian government.  As 
terrible as these catastrophes 
would be for us, they can be 
repaired within a few generations.  
The one process ongoing in the 
1980s that will take millions of 
years to correct is the loss of 
genetic and species diversity by the 
destruction of natural habitats.  This 
is the folly that our descendants are 
least likely to forgive us.”

E.O. Wilson (1985)

Family diversity over a long time
Note about 1 new family added each million years

Mass extinctions
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Recorded extinctions since 1600

Taxon # Extinct % of taxon
Mammals 85 2.1

Birds 113 1.3
Reptiles 21 0.3

Amphibians 2 0.05
Fishes 23 0.1

Invertebrates 98 0.01
Angiosperms 384 0.2

Reid and Miller 1989

Taxonomic bias in conservation biology?

Clark and
May (2002)

Another area of concern

Birds

Background extinction rates
NOT to be confused with mass extinctions
Some back-of-the-envelope calculations
Fossil record shows that a species typically 
lasts 1 to 10 million yr before it goes extinct 
or evolves into a new species (primarily 
based on marine animals)
Today there are about 10 million spp
So, you can predict that 1 to 10 species 
should go extinct each year
� 0.0001 to 0.00001% per year
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Current extinction rates
Mammals and birds:  0.1% per year
� 100 to 1000 X greater than predicted

Others have said this rate is too high, and put it at 
36 to 78 X greater than predicted
Problems:  too little data (especially for little-
studied groups and those in odd places) and many 
assumptions
Despite the arguing, everyone agrees we’re at a 
very high rate now
� Many expect 10-20% of most taxa to go extinct 

in the next century
A new mass extinction?

Keeping track of vulnerable species 
worldwide

IUCN—The World Conservation Union
“The IUCN Red List of Threatened Species 
provides taxonomic, conservation status and 
distribution information on taxa that have been 
globally evaluated using the IUCN Red List 
Categories and Criteria. This system is designed to 
determine the relative risk of extinction, and the 
main purpose of the IUCN Red List is to catalogue 
and highlight those taxa that are facing a higher risk 
of global extinction (i.e. those listed as Critically 
Endangered, Endangered and Vulnerable).”

IUCN conservation categories

Also see Fig. 3.4

Hawaiian crow

2004 summary table
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US numbers—NatureServe (1)

Margaritifera
margaritifera

US numbers—NatureServe (2)

Species characteristics & 
vulnerability (1)

Very narrow geographical range

Only one or a few populations

Population size is small

Population size is declining

Harvested or hunted by people

Species characteristics & 
vulnerability (2)

Need a large home range
Large body size
Poor dispersers
Seasonal migrants
Little genetic variability
Specialized niche requirements
Stable, pristine environment
Form aggregations
No prior contact with people
Related species are extinct/threatened
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Extinction and climate change

Thomas et al. (2004)


