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Rana sierrae (muscosa)in the Sierra Nevada

ÅEndemic to high elevation (found up to 3600 

m) Sierra Nevada water bodies

ÅNative to fishless aquatic habitats 

ÅHave declined throughout most of its range

ÅWarranted for federal listing

ÅRecent research documents fish stocking as 

one major factor in their decline



Adapted from Jennings and Hayes 1994

Current distribution

ÅGrinnell & Storer (1924) called 
it the most common 
vertebrate in the Sierra Nevada

ÅMany agencies--Sequioa-Kings 

Canyon and Yosemite 

National Parks, Forest Service, 

and Cal Fish & Game have 

begun restoration projects 

including fish removals

Adapted from Jennings and Hayes 1994
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Animal Life in the Yosemite - 1924

ñIt is a commonly repeated observation that frogs, in 

tadpole form at least, do not occur in lakes which are 

stocked with troutébut the advent of fish in a lake 

sooner or later nearly or quite eliminates the frogséIn such 

alpine lakes as are suited to occupancy by frogs 

(through the absence of fish) both adults and 

tadpoles are usually presentó

From Animal Life in the Yosemite- an early work on the 

wildlife of  the Sierras - by Grinnell and Storer, 1924



Trout in Sierra Nevada Lakes

Å Most lakes were naturally fishlessñexception 
Lahontan cutthroat trout

Å As a result of stocking, >80% of lakes larger than 
1 hectare now have exotic trout 

Å National Park Service terminated fish stocking in 
California parks

Å Current controversy--Cal Fish & Game fish 
stocking lawsuit









From: Knowles, N., and D. R. Cayan, Potential effects of global warming on the Sacramento/San 
Joaquin watershed and the San Francisco estuary, Geophys. Res. Lett., 29(18), 1891, 2002.

Climate change: reduced snowpack in 

Sierra Nevada?



What can we do about climate 

change? Millarð5 R strategy
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Sierra Nevada yellow-legged frog & high 

mountain lakes: ensure this important 

ecosystem is resilient to climate change



Are Sierra yellow-legged frogs currently 

resilient to climate warming?

ÅPopulation declines

ÅReduced distribution

ÅChytrid fungus

ÅWidespread trout 

introductions



How might climate change impact frogs?

ÅLess snowpack & water 

availability

ÅHigher summer temperatures

ÅMore vulnerable to disease

ÅInteract with other 

stressorsñclimate change & 

introduced trout?



The Ecosystem: High Sierra Lakes

Å>10,000 lakes & ponds above 

2500 m, most in Wilderness

ÅSmall (<10 ha), shallow (<10 m), 

and clear (oligotrophic)

ÅSummer water may persist or not

dependent on snowpack

ÅMost (99%) historically fishless 

ÅInvertebrates, frogs, snakes

ÅMost lakes > 1 ha stocked 

with non-native trout
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