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Conservation	


Preserving the dynamic	



1.  Patterns of diversification	



  Within lineages (spiders)	



  Across lineages	



2.  Population -> species differentiation	


	

Dynamics on Hawaii Island as the “crucible 
of evolution”	







Within lineages - spiders 

Patterns of Diversification 



How does diversity originate and 
communities form? 



Orsonwelles	



Hormiga, Arnedo & Gillespie 2003. Systematic Biology 52: 70-88	
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Hawaiian Argyrodes (Theridiidae)	























































Lava flows create patches of forest fragments - kipuka 

Vandergast AG, Gillespie RG, Roderick GK (2004) Influence of volcanic activity on the population genetic structure of Hawaiian Tetragnatha spiders: fragmentation, rapid population growth, and 
the potential for accelerated evolution. Molecular Ecology 13, 1729-1743. 

Amy Vandergast, USGS San 
Diego	





Vandergast, Gillespie, & Roderick. 2004. 
Molecular Ecology 13: 1729-1743 



(Populations in kipukas with red edge)	





Forest habitat 
specialist	



Does habitat fragmentation limit gene flow ?  YES 	





Habitat generalist: 
forest and on lava 
flows	



Does habitat fragmentation limit gene flow?   NO	





Habitat generalist: gradual	



Habitat specialists:	


Recent population	


growth	



Skyline plots	





Crucible?	



•  Genetic composition of sites	





Croucher et al. In prep.	











•  Significant (many) differences between even closely 
contiguous kipukas	



•  Huge genetic diversity retained, likely a result of “shifting 
mosaic” of landscape.	



•  Spatial role – dispersal/ habitat affinity important	


•  Founder events may play smaller role relative to role of 

repeated extinction & recolonization in bringing together 
a diverse array of populations with “abundant polygenic 
recombinational genetic variability …”.	



Hawaii’s crucible	





Habitat is opened up - how is it colonized?	



Preserving the dynamic?	
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Vandergast & Gillespie 2004. 
Environmental Entomology 33	



Aliens tend to move into lava habitat much more readily than forest	



	

- suggests lava habitat more “open”	



Species occurrence in different habitat types	





Conclusion	


1.  Patterns of diversification	



•  Within spider lineages 	


o Rampant (but not complete) convergence to similar 

array of ecological phenotypes on different islands. 
o Niches filled by interplay between colonization & 

adaptive shifts.  
o Max. # species in communities of intermediate age? 

 Across lineages	


o Rates & patterns of differentiation differ  
o Larger lineages reach peak diversity on 

islands of intermediate age; smaller 
lineages increase to oldest island 



2.  Population -> species differentiation	


	

Dynamics on Hawaii Island as the “crucible of evolution”	



o Often large differences between even closely contiguous 
kipukas 

o Huge genetic diversity retained in lava-fragmented sites, 
likely a result of “shifting mosaic” of landscape. 

o As Carson suggested, “the forces that created the 
Hawaiian islands and their long-ago foundered 
predecessors not only formed the firmaments upon which 
life could diversify but also may have played a heretofore 
unappreciated, direct role in the acceleration of 
evolutionary processes as they operate in local 
populations.” 

o Alien species now key players; will tend to move into any 
site before any native species largely due to their numbers 
and dispersal ability 
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Thank you! 




