
Figure 1. Phylogenetic distribution of species richness across the eukaryotic tree of life.

Rabosky DL, Slater GJ, Alfaro ME (2012) Clade Age and Species Richness Are Decoupled Across the Eukaryotic Tree of  Life. PLoS Biol 
10(8): e1001381. doi:10.1371/journal.pbio.1001381
http://www.plosbiology.org/article/info:doi/10.1371/journal.pbio.1001381

1.8 million spp described

Estimated 5-20 million on earth



Arabidopsis

yeast

C. elegans
Drosophila

Zebrafish Humans

1.8 million spp described

Estimated 5-20 million 
eukaryotes on earth 

<1% of  “prokaryotes” have 
been described



Rolando Pérez



IUCN http://www.iucnredlist.org/about/summary-statistics



Examples of  extinctions in Hawaiian 
birds

Last seen, 1913

Bishop’s O’o (Moho bishopi)

Last seen, 1915

Lana’i Hookbill (Dysmorodrepanis
munroi)



Introduced species
Red Billed Leothrix

Japanese white-eye



Malaria infected native species

I’iwi

Omao



One part of  the story… avian malaria

 Until 1826 – no mosquito’s

 Culex quinquefaciatus (southern house mosquito)

 Now 5 species of  biting mosquito’s

 Early 1900’s – avian malaria (Plasmodium relictum) 
introduced

 Massive declines in Hawaii’s honeycreepers

 Changes in geographically distributions

Largely from: van Ripper, C., III, S. G. van Ripper, M. L. Goff, and M. Laird. 1986. The 
epizootiology and ecological significance of malaria in Hawaiian land birds. Ecological 
Monographs 56:327-344.



Distribution of  natives and introduced species

…and malaria



Percent infection by malaria in natives and 
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native introduced



Model of  native bird abundance





“One clear message from previous studies 
and the results presented here is that 
human-mediated extinction often follows 
predictable patterns. We must use this 
knowledge to help prevent further 
extinctions today. ” p 515



What makes a species vulnerable to extinction?







A later (1976) manipulative experiment: If  you reduce the area 
of  an island, diversity is reduced
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What should a reserve look like (according 
to Island Biogeography)?

 Large and continuous as possible

 Incorporate redundancy 
 Replicate preserves for unique biotas, near each other

 Corridors between preserves (enhance connectedness)

 Priority to endemicity and vulnerability 



http://y2y.net/

 Wolverine Overpass across the Trans 
Canada Highway, in Banff  National Park, 
Alberta, Canada

http://www.wildlifeandroads.org/

Desert tortoise using 
bridge underpass, Utah



What does Island Biogeography 
assume (perhaps wrongly)?

 All species are interchangeable
 equal colonization ability
 equally likely to go extinct (e.g., similar population sizes)

 Area controls extinction rates (or is a surrogate for 
habitat diversity or allowable population sizes) 

 Species do not have strong interactions (exclusion or 
facilitation)

 Equilibrium is reached (disturbances not too frequent)









http://evolution.berkeley.edu/evolibrary/news/091001_madagascar
http://bioteaching.wordpress.com/2012/03/28/

modes-of-speciation/







Apples Hawthorne

apple maggot fly (Rhagoletis pomonella)



The emergence of  the Isthmus of  Panama 
promoted the great American biotic 
interchange (GABI) between North and South 
American terrestrial vertebrates together with 
the radiation of  the shallow-water marine 
benthos of  the Caribbean Sea. l, litopterns; n, 
notoungulates. (Based on Benton 2005.)
From Introduction to Paleobiology and the 
Fossil Record, Benton and Harper. 
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Geographic patterns in mammalian biodiversity. 





Section 3, Page 21

North American bird species richness versus potential evapotranspiration (PET). There is a positive relationship between richness 
and PET when little energy is available (blue circles; PET < 525 mm/y). However, at higher PET (brown circles) the relationship 
breaks down, suggesting other factors are important when energy is plentiful. This result follows that of  Currie (1991).





Figure 3. Relationships between age and richness within 12 major taxonomic groups for which dense 
subclade sampling was available as part of the timetree project [24].
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So what can we conclude about broad-scale 
patterns in diversity?

 Diversity increases with area (species-area relationships)

 Diversity on islands often a balance between 
 colonization (distance from mainland) & 
 extinction (size of  island)
➡ Produces a dynamic equilibrium (S*)
➡ More mixing, S*  γ

 Diversity decreases with distance from the equator 
 correlated with energy (NPP or PET), up to a point

 History (time, events) matters (but only up to some limits)
 E.g., the Great Biotic Interchange
 Maybe only (geologically) early after events


