
• 35 mesocosms (1325 L cattle tanks), filled with 1000 L of tap water.

• Treatments representing 3 scenarios:

• Control (n=17): 1 kg of dry, unburned grassland vegetation 

• Reduced Biomass (n=9): 1 kg of dry grassland vegetation; 50% of which was 

burned prior to addition (i.e., 500 g unburned vegetation, plus 83 g ash)

• Ash Addition (n=9): 1 kg of unburned grassland vegetation plus 83 g of ash 

added; to simulate deposition of ash from surrounding terrestrial habitat.

• 40 larval Crawfish Frogs added to each tank in mid-March.

• Metamorphs were removed from tanks at GS 42 (appearance of a forelimb).

• At GS 46 (tail fully resorbed), we measured SVL, Mass, Time to metamorphosis 

(TTM), and survival. 

DATA ANALYSIS: We compared all development metrics using single-factor ANOVAs. 

Methods

Results

• North American grasslands and their associated wetlands are among the most 

imperiled ecosystems world-wide (Nature Conservancy 2016).

• Prescribed fire is a common technique used to restore and manage grasslands.

• Fire is primarily used to reduce the abundance of non-native vegetation and prevent 

succession.

• Prescribed fire is often implemented during the dormant (Late Fall - Early Spring) 

season (Knapp et al. 2009), which corresponds with the breeding season of many 

amphibians.

• Although fire has been shown to negatively affect adult amphibian survival (Russell 

et al. 1999), the effects of prescribed fire on larval amphibians have rarely been 

studied (Knapp et al. 2009).

• Prescribed fires completed during the dormant season can affect amphibian 

development in seasonal wetlands via:

• Reduction of vegetative biomass, which serves as an important nutrient base. 

• Deposition of ash from surrounding terrestrial habitat. 

OBJECTIVE: To investigate the effects of prescribed fire on the development of 

larval Crawfish Frogs (Lithobates areolatus)

Introduction

Chelsea S. Kross and John D. Willson

Department of Biological Sciences, University of Arkansas, Fayetteville, AR, 72701, USA

The Effects of Prescribed Fire on the Development 

of Larval Crawfish Frogs (Lithobates areolatus)

Conclusions

Acknowledgements
We thank Mackenzie Bramlett and David Reed for the collection of litter used in our experiment. We thank Jackie Guzy, 

Meredith Swartwout, Phil Vogrinc, Logan Estes, and Jennifer Mortensen for their help with data collection and analysis. 

Additionally, we would like to thank Allyn Dodd and Hal Halvorson for their input on methods, as well as, Kory Roberts, 

Jackie Guzy, Alex Baecher, and Bruce Shackleford for pictures. Funding was provided by the University of Arkansas 

Arkansas Audubon Society Trust, and Prairie Biotic Research.

• Larval survival was lowest in the reduced biomass treatment, but other 

developmental metrics were similar among treatments.

• Our results suggest that ash deposition from prescribed fire has negligible 

effects on the development of aquatic amphibian larvae, but fire might result in 

reduced survival if burning occurs prior to wetland filling.

• Spring breeding amphibians might experience lower reproductive success 

in years where burning has taken place during the dormant season due to 

reduced vegetative biomass.

• Growing season burns, which more closely reflect the timing of historical 

burn seasons (Knapp et al. 2009), might be more beneficial for 

amphibians.

• Timing of prescribed fire may affect crawfish frogs

• A species of conservation concern throughout the central United States, 

Crawfish Frogs breed in the early spring and travel up to 1.2 km to 

breeding wetlands. 

• Burns during the early spring might not only affect reproductive success, 

but also adult survival.

• Further research is necessary for understanding the effects of prescribed fire 

on amphibians in grasslands across all life stages (Pilliod et al. 2003, Knapp et 

al. 2009).
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Figure 2. Average survival of larval Crawfish Frogs among the three 

treatments. Letters indicate significantly different groups (F (2,31) = 4.52, P=0.02).

Figure 1. Average time to metamorphosis (TTM) of 

larval Crawfish Frogs among the three treatments. 
Figure 3. Average SVL of larval Crawfish Frogs 

among the three treatments. 
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