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ABSTRACT 

Recently, concern has increased over apparent declines in the populations of many 

amphibian species throughout the world. Consequently, studies are being undertaken to 

determine the extent of these declines and their causes. Studies of amphibian populations in the 

Greater Yellowstone Ecosystem are important for several reasons, including: (1) the amphibian 

species which occur there are experiencing problems elsewhere in their ranges, especially spotted 

frogs and western toads; (2) the region is relatively undisturbed and thus may provide 

comparisons valuable for testing hypotheses concerning the causes of declines (e.g., water 

pollution); and (3) it is relatively protected and will be available for long term studies. To 

determine the status of amphibian populations in Yellowstone and Grand Teton National Parks, 

we sampled eight sites several times during the spring and summer of 1991. Park personnel 

collaborated in the sampling and significantly increased the amount of data we were able to 

obtain. We gathered information on the physical and biological conditions at each site (elevation, 

water chemistry, weather, presence of fish, etc.). All of the sampled localities had intermediate 

pH values (6.8 - 8.5) and sufficient buffering capacity so that they are not at risk of acidification 

from acid precipitation. Our principal technique for sampling amphibians consisted of timed 

searches in which we counted or estimated the number of egg masses, larvae, juveniles, and 

adults seen or heard. Four species of amphibians were found. Western toads (Bufo boreas) were 

located at only three of the eight sites and at only one of five sites from where they were 

previously recorded. This species appears to be less widespread and less abundant than in the 

past. Spotted frogs (Rana pretiosa) were present, abundant, and reproducing at all eight sites. 

The widespread distribution (seven of eight sites) of western chorus frogs (Pseudacris triseriata) 

was easy to determine because of their spring calling behavior. However, relatively few adults, 

eggs, or tadpoles were observed. Tiger salamanders (Ambystoma tigrinum) were relatively 

difficult to sample and were found at only half of the sites. We did not find salamanders at sites 

with fish. Attempts to compare our results with previous studies from the 1950's by Frederick 

Turner and Charles Carpenter were confounded by developments at their sites (e.g., road 

construction). 

1 



TABLE OF CONTENTS 

Abstract 1 

List of Tables 3 

List of Figures 3 

Introduction 4 

Study Sites 7 

Methods 10 

Results and Discussion 13 

Conclusions 20 

Acknowledgements 21 

Literature Cited 22 

Table Captions 25 

Figure Captions 32 

2 



LIST OF TABLES 

Tabic 1. Physical characteristics of sampling sites. 

Table 2. Wetland habitat classification of study sites. 

Table 3. Water chemistry data for May and June samples from 1991. 

Table 4. Amphibian species and life stage occurrence at eight sampling sites. 

Table 5. Comparison of tiger salamander and fish occurrence at study sites. 

Table 6. Summary of number of observations amphibians at each sampling site. 

LIST OF FIGURES 

Figure 1. Location of amphibian sampling sites in the Greater Yellowstone Ecosystem. 

Figure 2. 1991 USFWS amphibian survey data sheet. 

Figure 3. Seasonal variation in 2 cm water temperatures at sampling sites. 

Figure 4. Elevations of sampling sites and occurrence of amphibian species. 

Figure 5. Observation rates of spotted frogs {Rana pretiosa) at Harlequin Lake during 1991. 

3 



INTRODUCTION 

During the past five years, biologists have become increasingly concerned about the health 

of amphibian populations because many of them appear to be declining throughout much of the 

world (Corn and Fogleman 1984, Beiswenger 1986, McAllister and Leonard 1990, National 

Research Council Workshop on Declining Amphibians 1990, Wake 1991). Declines appear to 

be particularly noticeable in the western United States in the true frogs and toads (families 

Ranidae and Bufonidae, respectively). For example, leopard frogs (Rana pipiens) and western 

toads (Bufo boreas) have disappeared from the majority of their historic ranges in Colorado (Com 

et al. 1989) and populations of spotted frogs {Rana pretiosa) have gone extinct or declined on 

the periphery of their range in Washington, Oregon, California, Nevada, and Utah (McAllister 

and Leonard 1990). Amphibian declines in relatively unctisrurbed areas such as national parks 

are especially troubling. 

Monitoring amphibian populations is important for several reasons. First and most 

obvious, we need to know if and why amphibian populations are fluctuating so we can effectively 

manage them and preserve biodiversity. Second, amphibians are important components of many 

ecosystems, both as prey and predators. Amphibians often make up a significant amount of a 

system's biomass (Pough 1983) and are an important source of food for a variety of animals, 

including insects, reptiles, birds, and mammals. Some amphibians, such as larval tiger 

salamanders, are high in the food chain and thus may play important roles in structuring their 

communities. Finally, amphibians are potentially sensitive indicators of environmental quality 

because of a unique combination of biological characteristics such as their permeable skins, 

biphasic life cycles, and aquatic reproduction and development (Wake and Morowitz - National 
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