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x 10 species 
x comparison type 

Hypotheses 
 

Pleistocene Pliocene Present 

Species environmental preferences remained stable 
over this interval 

The upper and lower thermal tolerance limits for 
these species remained constant across the interval 
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Geographic – ENM 
Tools Environmental – PCA 
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Species niche characteristics conserved within 
lineages 

 
Pattern congruent with habitat tracking in fossil 

record & modern distributional shifts 

 

 
Buffeted by environment, not adapting to 

environment 
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Conservation implications: 

 
Extinction will result if environmental changes 

occur too rapidly 

 
 

Validates ENM methodology to predict future 
responses of species to climate change 
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Extinction selectivity: historical perspective 



50 bivalve genera (8 families) 
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16 gastropod genera (8 families) 
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Florida Museum of Natural History Virginia Museum of Natural History 

Collections & field work 



Testing whether species that survived: 
(i)  had larger geographic ranges than now-extinct 

species 

(ii)  had broader fundamental niche breadths than 
now-extinct species 

 

(iii)  occupied broader realized environmental space 
than now-extinct species 

 
(iv)  had more suitable area remaining during the LGM 

than now-extinct species  



Physiological tolerances 

BAM diagram sensu Soberón 2007; Peterson et al. 2011 

(movement) (biotic) 

(abiotic) 
A 

 

M 

 

B 

 

Invadible 
Area  

Occupied  
Area or Realized 

Niche 



Median model 

Model algorithm 
 

Maxent 



Testing whether species that survived: 
(i)  had larger geographic ranges than now-extinct 

species 

(ii)  had broader fundamental niche breadths than 
now-extinct species 

 

(iii)  occupied broader realized environmental space 
than now-extinct species 

 
(iv)  had more suitable area remaining during the LGM 

than now-extinct species  



(i) Geographic range 

Saupe et al. 2015. Global Ecology & Biogeography 



Testing whether species that survived: 
(i)  had larger geographic ranges than now-extinct 

species 

(ii)  had broader fundamental niche breadths than 
now-extinct species 

 

(iii)  occupied broader realized environmental space 
than now-extinct species 

 
(iv)  had more suitable area remaining during the LGM 

than now-extinct species  



Saupe et al. 2015. Global Ecology & Biogeography 

(ii-iii) Niche breadths 



Testing whether species that survived: 
(i)  had larger geographic ranges than now-extinct 
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(iv) LGM Area 
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Extinction selectivity results 
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Hierarchical partitioning analyses 
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Hypothesis i: still-extant species have greater 
fundamental niche breadths than now-extinct 
species 

 
Hypothesis ii: still-extant species have larger 
geographic ranges than now-extinct species 

 

 
Hypothesis iii: still-extant species occupied broader 
realized environmental space than now-extinct 
species 

 

 
 
 

Hypothesis iv: still-extant species had more suitable 
area remaining during the LGM than now-extinct 
species  

 
  
 

Hypothesis i: NOT supported 

Hypothesis ii: Supported 

Hypothesis iii: Supported 

Hypothesis iv: Supported 
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Conclusions 
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