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In the species-by-species study, the overwhelming majority of species showed the 
poleward and upslope shifts expected with warming. In 1700 species studied, 
poleward range shifts averaged 6 km per decade. A total of 279 of the species 
showed responses that tracked climate change—poleward shift during warming 
periods and shift away from the poles in cooling periods—but a net poleward shift. 
This gives strong indication of climate causality. 
 
 
(Hannah p 72-73) 
Hannah, Lee. Climate Change Biology, 2nd Edition. Academic Press, 11/2014. 
VitalBook file. 
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[in locations of overlapping ranges, 
polar (cold-adapted) species have 
responded negatively to warming 
whereas temperate (warm-adapted) 
species have responded positively] 

Parmesan and Yohe, Nature, 2003 


