
Tolerance and distribution in Encelia species 

They are all closely related, how are they different? 

Different tolerances are part of 

different ecological strategies 

But how did they become 

different species? 



The Ecological Theatre and the 

Evolutionary Play 

-G. Evelyn Hutchinson 

Environmental vs. Genetic variation among 

individuals – “Common Garden” experiments 

Clausen, Keck, 

& Hiesey, 1940 

Potentilla 
glandulosa 

Species ranges, ecotypes, 

Genetic and environmental 

variation 



“Ring Species” 

Speciation in action! 

What allows ecotypes 

to become species? 



Marmota flaviventris  



“Apparently, the present 

rate of immigration of 

boreal mammals to 
isolated mountains is 

effectively zero.”  

“Apparently, the present 

rate of immigration of 

boreal mammals to 
isolated mountains is 

effectively zero.”  

Since Pleistocene warming, basins have 

become impassable 



 Floyd’s test : Genetic isolation by distance 

 Alternative Hypotheses - what are the expectations 
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Geographic Distance 

Since Pleistocene warming basins have 

become impassable 
7000 - 10000 years 

1500 - 2200 Marmot generations 

Brown’s prediction 

Floyd’s prediction 

 Floyd’s test : Genetic isolation by distance 

 Alternative Hypotheses - what are the expectations 
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Geographic Distance 

Since Pleistocene warming basins have 

become impassable 
7000 - 10000 years 

1500 - 2200 Marmot generations 



Floyd’s result  

What about scale? 

What about history? 

Next? 

Cage match?  

“Apparently, the present 

rate of immigration of 

boreal mammals to 
isolated mountains is 

effectively zero.” 



Survivorship curves 

Everything dies, but on different schedules 
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What are the units of R0?  

What are the units of T? 
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