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Environmental Gradients 
Different plants have different climate factors 

McKenzie et al., 2003 

Pinus ponderosa Pinus ponderosa 

Pseudotsuga menziesii Pseudotsuga menziesii 
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Environmental Gradients 
Range and density 
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Temperature 

Slide courtesy of C. Still 
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Temperature 

Temperature and the saguaro 
cactus (Carnegiea gigantea) 

Lomolino et al., 2006 

More than 12 to 24 
hours below freezing 
damages the plant 

1961 1966 1979 

Frost damage in 1962: 

0 deg C for >24 hours 
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Temperature 

Slide courtesy of C. Still 
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Temperature 

Animals:  Temperature effects on distributions 
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Temperature 

Animals:  Temperature adaptations to cold 

Migration 

www.paulnoll.com/Oregon/Birds/Avian-migration.html 

North-south Higher-lower 

www.oregonzoo.org/Cards/Cascades/elk.roosevelt.htm 
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Temperature 

Animals:  Temperature adaptations to cold 

Physiology 

Bentz and Mullins, 1999 

Cold hardening 
of mountain 
pine beetle 

Decrease of 
supercooling 
point as winter 
progresses 
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Temperature 

Animals:  Temperature adaptations to heat 

Shelter 

Lomolino et al. 2006 

homepages.gac.edu/~cjgroh/classes/TZPictures.html 

Climate Change Ecology Prof. J. Hicke 11 

Temperature 

Animals:  Temperature adaptations to heat 

Morphology 
“Cool” adaptations to hot conditions 

Elephant (Loxodonta africana) Chameleons (Chamaeleo) 

fohn.net/elephant-pictures-facts 
www.african-safari-journals.com/chameleon-pictures.html 

Climate Change Ecology Prof. J. Hicke 12 

Temperature 

Bull and Vogt, 1979 

Temperature affects sex ratio of turtle hatchlings 

Implications of global warming? 


