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 Climate change 

 Impacts to meadow hydrology, water quality, & vegetation   

Possible effects of livestock                                

bank erosion, water sedimentation, & 

increased bare ground..      

(Menke et al. 1996, Kauffman and Krueger 1984, 

Marlow and Pogacnik 1985, Olson-Rutz et al. 1996, 

etc) 

Studies of Yose Toads & stock have not     

found significant correlations 

(Tate et al. 2010, Lind et al. 2011, McIlroy et al. 

 2013, Roche et al. 2012)  



 Climate change 

 Impacts to meadow hydrology, water quality, & vegetation   

 Recreational activities (trampling = poorly studied) 

 





 Acid deposition 

 Airborne contaminants, 

including pesticides 

 Climate change 

 Disease 

 Fire management, 

including fire supression 

 Habitat degredation 

 Introduced fish and other 

predators 

 Livestock grazing 

 Recreational activities, 

including packstock 

 Research Activity 

 Restoration 

 Roads 

 UV-B radiation 

































































































































Questions? 



SUPPLEMENTAL SLIDES 
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SPECIES CONSIDERED FOR LISTING                

(NOT CANDIDATE SPECIES) 



 

Great Gray Owl 

• State Endangered Species Strix nebulosa yosemitensis 

• At time of last ice age (~20,000 years ago) population declined to 

perilously low numbers, genetic bottleneck          small population 

size, isolation, low genetic diversity, and high vulnerability to 

inbreeding depression          

• Stochastic event (e.g., extreme weather event)          extinction 

• “The species I’m most concerned about in the state of California 

is the Great Gray Owl” –Dan Applebee, CDFG Staff 

Environmental Scientist, Threatened and Endangered Species 

 

http://affiliates.allposters.com/link/redirect.asp?item=1375529&AID=1586787967&PSTID=1&LTID=2&lang=1


CLIMATE CHANGE 



Effect of Rising Snowline on 

Yosemite Watersheds 
Today +5.4 °F +11 °F 



Changes in Snowpack  
& Surface Water Flows 

• Period of record: 1927-66 to 2008 

• Snowpack declining below 8,500 
feet (2,600 m), increasing above 

• 56% of park below 8,500 ft 

• Precipitation and runoff unchanged 

• Increase in temperature 

• Surface flows occurring earlier 

 

 
E. Andrews, 2010 



Documented Vegetation Changes 

• Sugar pine, red fir, white fir, others 

• Mortality rate doubled (1983 – 
2004) 

• Increase in temperatures, stagnant 
precipitation 

• Predicted by water deficits 

• Mortality attributed to: 
– Increased stress 

– Pathogens and pests 

van Mantgem & Stephenson, 2007 

Sugar pine 

Red fir 



Non-native 
species 
trends 

1988-89:  
22/362 (6%) contain at least 
one non-native species 
 

2006: 
87/150 (58%) contain at least 
one non-native species 

• We find ~3 new non-natives/yr 
• 2012: 12 new species 
• YST at Big Oak Flat and Tuolumne 
• Cheat grass on mtn tops 

1988 – 2006: 
• 15/18 years above avg temps 



Documented Changes: 
Mammals 

• 28 species of small mammals 

• Emerging patterns 

– Many low elevation species expanded 
upward 

– Half high elevation species contracted 

 

Grinnell 
Surveys 

1914-1920 

Grinnell 
Resurveys 
2003-2007 

Moritz et al., 2008  


