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Merge Biophysical Equations to iDigBio records 

Hours of restriction – Too hot to be out! 
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2009
•4% local extinction 
•R2 = 0.72 in a global 
validation with 8 other 
lizard families

2050
•6% species extinction 
•100% in some areas

2080
•20% species extinction 
•100% in many areas

By the numbers:

IN NEW species-level 
models R2 = 0.86



Extinction (red) risk in 
Desert Reptiles by 2070
N=142 Spp, 15 Families

3 Families go Extinct
N=22981 occurrence records of 
Mexican endemic and widespread
species (N=142) from museums

Biophysical
Phenological
Eco-Physiological
Demographic

Structural Equations Models



8.5 RCP - Extinction of Phrynocephalus 
with Yin, Mendez, Miles, Wu



Phylogeny and Imputation of Tpref



Zoom in on Chinese Species



9 of 19 species are likely to go extinct



Paedomorphism in Salamanders & Climate

Observed Data
N=264 ecological 
Records on all 38 

species of Ambystoma



Paedomorphic vs. Metamorphic
Build a Structural Equation Model

for Breeding Temperatures and
Larval Temperatures



Paedomorphs probability in 1975



Change in probability of Paedomorphs 1975 to 2070
Paedomorphs are quite well-buffered



Structural Equation Model of Breeding 
Date (0=Jan 1, dates < 0 are fall breeders)



Breeding dates in 1975 – Blue is Montane



Change in Breeding Date 1975 to 2070



Species of Reptiles and Amphibians have begun 
going extinct from climate change. We are using 
iDigBio records to predict these events.

WORKFLOW:
1) Proofing the museum records with molecular 
phylogenies
2) Merging the museum records to Ecological 
variables, biophysics, and climate surfaces 
(downscaling with Structural Equation Models)
3) Dishing up the plots online – in the works for 
North America and Vertnet.org
…

Thanks to NSF for 28 years of continuous funding
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