
Amphibian studies in playa 
wetlands in the SHP

And the need for a multi-factor approach to 
understanding the effects of anthropogenic 

stressors on amphibians 

Pseudacris clarkii Bufo speciosus
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What are the issues for amphibians 

• Agricultural activity
– Sedimentation

• Playa extinction
• Playa degradation

– Reduced hydroperiod
– Rate of water loss
– Altered water quality
– Altered plant community
– Altered amphibian community
– Contaminants

Bufo cognatus



Some physical characteristics of playas



Amphibian Responses
(related to land use)

• Body size (length and mass)
• Abundance
• Community composition
• Physiological responses
• Body condition
• Diet

Spea bombifrons
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Fig. 3.  Mean (+SE) polyunsaturated fatty acids in whole 
bodies of Spea bombifrons (a) and S. multiplicata (b) at 
three stages of development from grassland and 
cropland playas in the Southern High Plains in 2004.  
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Fig. 1.  Mean (+SE) body mass and snout-vent length of 
Spea bombifrons at three stages of development from
grassland and cropland playas in the Southern High 
Plains in 2004.  Values above bars are sample sizes (n).

Body mass, length, and body fat of Spea spp.
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Fig. 2.  Mean (+SE) body mass and snout-vent length of 
Spea multiplicata at three stages of development from 
grassland and cropland playas in the Southern High 
Plains in 2004.  Values above bars are sample sizes (n). 
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Fig. 4.  Mean (+SE) spleen mass from Spea bombifrons 
(a) and S. multiplicata (b) at three stages of development 
from grassland and cropland playas in the Southern High 
Plains in 2004.  Values above bars are sample sizes (n).
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Fig. 5.  Mean (+SE) number of leucocytes in spleens 
from Spea bombifrons (a) and S. multiplicata (b) at 
three stages of development from grassland and 
cropland playas in the Southern High Plains in 2004.  
Values above bars are sample size (n).
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Cumulative Amphibian Richness - 2004

Hydroperiod (days)
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Fig. 6.  Total number of amphibian species observed in 
grassland and cropland playas in the Southern High 
Plains in 2004.





Contaminants
(remarkably little known for SHP)

• Metals (paper in press)
• Pesticides

– OCs (paper in prep)
– Current insecticides (data analysis)
– Herbicides (Glyphosate; study beginning)

Just the beginning – studies on sublethal
effects, aquatic vs. terrestrial exposure, 
assessment of risk



Metals - Sediments



Metals - Toads



OC’s - Sediments



OC’s - Toads



What stressors are important?

• Sedimentation 
• Hydroperiod
• Water quality
• Food availability
• Chemicals
• Predators
• Climate change
• Others?



What needs to be studied?

• Broad range of playa types
• Multi-factor experiments
• Contaminant exposure and effects
• Genetics
• Condition and survival
• Physiological effects (immune function)
• Climate change effects
• Mitigation strategies
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