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Cattle egret:  first jump dispersal, then diffusion 

Lomolino et al. 2006 
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Great American Exchange 

Lomolino et al., 2006 

  16-3 Mya:  NA, SA in current geographic position 
  but separated by sea: barrier for animals, flightless 

birds 

  mammals in SA evolved in isolation (marsupials) 

  mammals in NA evolved together with Eurasia (placentals) 

  3 Mya:  formation of isthmus 
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Great American Exchange: Who wins? 

Lomolino et al. 2006   50% of modern S.A. mammals are of N.A. origin 
  10% of modern N.A. mammals are of S.A. origin 
  many S.A. extinctions due to N.A. invaders 
  no evidence of N.A. extinctions due to S.A. invaders 
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Lomolino et al. 2006 

Stepping stones:  Island chains as (two-way) filters 
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Hawaiian Islands colonization 

  jump dispersal, not diffuse 

  sweepstakes (low probability) 

  wind or water dispersal types 

2000 miles 

http://www.faqs.org/docs/factbook/print/zn.html 
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Pimentel	
  et	
  al.,	
  2000	
  

Economic	
  costs	
  of	
  invasive	
  species	
  in	
  US	
  

Biogeography Prof. J. Hicke 8 
8 

Dybas,	
  2004	
  

Invasive	
  species	
  example:	
  	
  Freshwater	
  fish	
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Invasive	
  species	
  example:	
  	
  Lake	
  trout	
  

•  Introduced	
  into	
  Yellowstone	
  Lake	
  in	
  1994	
  by	
  
angler	
  

•  Decline	
  of	
  na�ve	
  cu�hroat	
  trout	
  
•  Park	
  Service	
  removed	
  80,000	
  lake	
  trout	
  since	
  
1995	
  

•  Problem	
  not	
  likely	
  to	
  go	
  away;	
  rather,	
  in	
  
maintenance	
  mode	
  	
  

lake	
  trout	
  

pond.dnr.cornell.edu	
  

cu�hroat	
  trout	
  

www.fs.fed.us/r4/btnf/recrea�on/webpics/FishWebpage	
  

ommons.wikimedia.org/wiki/Image:Rainbow_over_yellowstone_lake.jpg	
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h�p://www.npr.org/templates/story/story.php?storyId=5295379	
  

Invasive	
  species	
  example:	
  Buffelgrass	
  as	
  a	
  disrupter	
  
of	
  Southwest	
  desert	
  ecosystems	
  

• modifica�ons	
  to	
  disturbance	
  regimes	
  

•  elimina�on	
  of	
  na�ve	
  species	
  

•  control	
  by	
  
•  educa�on	
  
•  mechanical	
  removal	
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Invasive	
  species	
  example:	
  	
  Cheatgrass	
  in	
  the	
  West	
  

Consequences	
  
	
  
•  spreads	
  by	
  fire:	
  	
  promo�on	
  
of	
  fire	
  =>	
  loss	
  of	
  na�ve	
  
shrublands	
  =>	
  loss	
  of	
  habitat	
  
for	
  na�ve	
  animals	
  

• weed	
  in	
  agricultural	
  fields	
  

•  li�le	
  or	
  no	
  nutri�onal	
  value	
  
for	
  ca�le	
  (“cheatgrass”)	
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Dukes	
  and	
  Mooney,	
  1999	
  

How	
  are	
  global	
  change	
  issues	
  facilita�ng	
  invasions?	
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•  30	
  species	
  of	
  Hawaiian	
  honeycreepers	
  
(Drepanididae)	
  
•  endemic	
  to	
  Hawaiian	
  islands	
  

	
  
•  on	
  Oahu,	
  6	
  species	
  ex�nct	
  by	
  1900	
  

•  declines	
  in	
  lower	
  eleva�on	
  species	
  but	
  not	
  
higher	
  eleva�on	
  

	
  
•  �ed	
  to	
  introduc�on	
  of	
  Culex	
  mosquitoes	
  in	
  1820s	
  
by	
  Europeans	
  

•  carriers	
  of	
  avian	
  malaria	
  
•  lack	
  of	
  evolu�on	
  in	
  presence	
  of	
  mosquitoes	
  
=>	
  lack	
  of	
  defense	
  in	
  honeycreepers	
  

•  limited	
  in	
  eleva�on	
  extent	
  by	
  temperature	
  

Invasive	
  species	
  example:	
  	
  Malaria	
  in	
  Hawaiian	
  
Islands	
  caused	
  ex�nc�on	
  in	
  bird	
  species	
  

(mosquitoes)	
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Walther	
  et	
  al.,	
  2002	
  

Climate	
  change	
  facilitates	
  some	
  invasions	
  


