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Amphibian declines as a result of climate change 

Craig McFall, Austin Miller, Charles Williams 
Photo credit: http://www.pnas.org/content/104/20/8201/F1.large.jpg 

Introduction 
-  Amphibians are a sensitive class  

-  Ectothermic - rely on external surroundings for metabolic processes   

-  Thin, cutaneous skin  

-  Inhabit humid, moist environments  

-  More susceptible to: drought; UV-B radiation  

-  Global climate change disrupts abiotic conditions on which amphibians depend for 
survival 

-  Habitat quality 

-  Annual warming (lethal thresholds)  

-  Reductions in: precipitation; pond depth; humidity (Pounds 2001) 

-  Increased UV-B exposure 

  

Amphibian Biogeography 

Fig 1. Biodiversity and global distribution of amphibian taxa (Pyron & Wiens 2013) 
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Main Concerns 
-  Population continuity (abundance, diversity) 

-  Lethal temperature thresholds  

-  Earlier breeding; abnormal larval development (McMenamin, Hadly, & Wright 2008) 

-  Enhanced disease transmission (McMenamin, Hadly, & Wright 2008) 

-  Migration/dispersal habits 

-  Habitat loss 

-  Reduced quality/availability of refugia 

-  Dried streambeds  

-  At-risk spp. 

-  Endangered spp.  

-  Arroyo Toad (Bufo californicus)  

-  Habitat specialists  

-  Endemic spp. 
Photo credit: https://www.nwf.org/News-and-Magazines/National-Wildlife/Animals/Archives/2010/Most-Threatened-Frogs-
US.aspx 

Effect of Climate Change on Richness  

(McMenamin, Hadly, & Wright 2008)  

Infection  
-  Reduced precipitation leaves many viable ponds shallow  

-  El Niño/Southern Oscillation events 

-  Greater UV-B exposure; increased susceptibility to infection  

-  Increased embryonic/larval mortality 

-  Saprolegnia ferax: fungal contagion afflicting Western Toad (Bufo boreas) egg masses in the Pacific 
Northwest (Carey 2003; Kiesecker, Blaustein, & Belden 2001) 

-  Chytrid fungus 

-  Chytridiomycosis is an infectious disease afflicting amphibians 

-  Caused by the chytrid Batrachochytrium dendrobatidis 

-  Non-hyphal zoosporic fungus 

-  Researchers say may be exacerbated by climate change (Aldred 2008) 

Photo credit: http://www.nature.com/nature/journal/v410/n6829/fig_tab/410639a0_F1.html 
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Effects of Rising Winter Temperatures on Amphibians  

-  Winter temperatures increase with general warming of annual climate  

-  This increase of hibernating temperatures  

-  Slows the growth rates  

-  Increases mortality 

-  Loss of essential hibernation time (Jorgenson 2009) 

  -  The higher temperature in hibernation periods has also been linked to diminished 
body sizes in amphibians due to the higher metabolic rates that they have in warmer 
temperatures (Reading 2006)  

Methods 

-  Mature male and female common toads (Bufo bufo) were captured from the study pond 
each year from 1983-2005.  

-  They were marked with a toe clip to show the year of capture 

-  Snout vent length (SVL) and body condition index (BCI) were recorded each year prior 
to spawning  

-  Measurements were compared year to year and showed a downward trend in the BCI 
of both male and female toads corresponding to the steady rise in temperature that was 
recorded throughout the study (Reading 2006) 

  
Results 

 

 

Fig 1. Increase in annual global temperatures  Fig 2. Decrease in average annual BCI of male and 
female toads  
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Severity and Importance of Climate Change 

-  Lost habitat directly influenced by climate change 

-  Lamar Valley, Yellowstone (McMenamin, Hadly, & Wright 2008) 

-  1990s: 93% hydrated ponds supported amphibians (nearly full occupancy);  

-  2000s: 73% ponds hydrated, of which 61% supported amphibians  

-  fewer viable ponds; fewer amphibian communities in viable ponds  

-  Warming conditions increase evaporation in aquatic habitats  

-  Increased cloud coverage 

-  Thermal insulation (heat blanket) 

-  Optimal conditions for the spread of chytrid fungus 

-  J. Alan Pounds (Resident Scientist at Tropical Science Center’s Monteverde Cloud Forest Preserve in Costa Rica):  

-  “Disease is the bullet killing frogs, but climate change is pulling the trigger.” (Handwerk  2006) 

 

         Questions? 

References 
“America’s 10 Most Threatened Frogs and Toads.”National Wildlife Federation. N.p., n.d. Web. 17 Apr. 2017 

Aldred, Jessica. “The world’s most endangered frogs.” The Guardian. Guardian News and Media, 09 Jan. 2008. Web. 17 Apr. 2017. 

Carey, Cynthia. "Climate change and amphibian declines: is there a link? Divers. Distrib." (2003). 

Handwerk, Brian. “Frog Extinctions linked to Global Warming”. National Geographic. 12 Jan. 2006.  National Geographic Society. n.d. Web.  17 Apr. 
2017. 

Jørgensen, C. B. "External and internal control of patterns of feeding, growth and gonadal function in a temperate zone anuran, the toad Bufo bufo." 
Journal of Zoology 210.2 (1986): 211-241. 

Kiesecker, Joseph M., Andrew R. Blaustein, and Lisa K. Belden. "Complex causes of amphibian population declines." Nature 410.6829 (2001): 
681-684. 

McMenamin, Sarah K., Elizabeth A. Hadly, and Christopher K. Wright. "Climatic change and wetland desiccation cause amphibian decline in 
Yellowstone National Park." Proceedings of the national Academy of Sciences 105.44 (2008): 16988-16993. 

Pounds, J. Alan. "Climate and amphibian declines." Nature 410.6829 (2001): 639-640. 

Pyron, R. Alexander, and John J. Wiens. "Large-scale phylogenetic analyses reveal the causes of high tropical amphibian diversity." Proceedings of 
the Royal Society of London B: Biological Sciences 280.1770 (2013): 20131622. 

Reading, C. J. "Linking Global Warming to Amphibian Declines Through Its Effects on Female Body Condition and Survivorship." Oecologia 151.1 
(2006): 125-31. Reasearchgate. Web. 17 Apr. 2017. 
 

 

 

 

 

 


