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Abstract: During the summer of 2001, I conducted visual encounter surveys of amphibians 
in the Big Creek drainage of central Idaho and compared these surveys to previous data to 
determine occurrence, distribution, relative abundance, and habitat relationships. Columbia 
Spotted Frogs (Rana luteiventris), Long-toed Salamanders (Ambystoma macrodactylurn), Western 
Toads (Bufo boreas), and Rocky Mountain Tailed Frogs (Ascaphus montanus) were detected in 
the early 1990s. The extensive wildfires of 2000 burned many previously sampled sites, so I 
examined changes in amphibian populations related to the effects of fire. Each site was classified 
as an individual stream reach, lakelpond, or wetland area. Forty-two sites were sampled in 1994 
and 52 sites sampled in 1995. I repeated a portion of the earlier surveys and extended the 
sampling effort to an additional 30 sites in 2001. There were 105 common lentic sites and 81 
streams surveyed throughout all three years of study. Columbia Spotted Frogs were the most 
abundant and widely distributed amphibian throughout the study area; occurring at 73% of the 
105 lakes, ponds, and pools. There were more spotted frog breeding sites detected in 1994-1995 
data (n = 17) than in 2001 (n = 15). Long-toed Salamander larvae occurred at 36% of the 105 
lentic sites. In 2001, there were more salamander breeding sites (n = 22) than in the previous 
1990's data (n = 12). Western Toads were only found at four different lentic sites during the 
surveys, but incidental observations were common (n = 20) in 2001. There are only two known 
breeding sites for the western toad in the entire study area. There were 64 sites with fire 
disturbance in 2001. Columbia Spotted Frog breeding locations were limited at five (8%) sites 
with fire disturbance (P = 0.01 18). If all life stages are considered the presence of these frogs 
did not seem to be effected by the existence of fire. Long-toed Salamander breeding sites were 
located at 11 (17%) of the 64 sites with fire disturbance. Rocky Mountain Tailed Frogs were 
present at more sites in previous studies (n = 24) than in the 2001 field season (n = 10). All of the 
streams with tailed frogs present in 2001 had some fire disturbance. Fish were present at 17 sites 
in 1994 (40%), at 5 sites in 1995 (lo%), and at 22 sites in 2001 (24%). I identified 18 potential 
long-term monitoring sites within the Big Creek drainage and its surrounding tributaries to 
evaluate changes, trends, and effects of fire disturbance. 

1.0 Introduction and Justification: 

1.1 Importances and Significance- 

Over the last fifty years many species of amphibians throughout the world have 

declined markedly, and in some cases become extinct (Heyer 1993). In many cases, 

these declines are attributable to  adverse human influences; however, herpetologists have 

also observed decreases in populations that are in relatively pristine and remote areas 

(Heyer 1993). Pristine areas such as wilderness areas act as "controls" or refere 

that can be used to evaluate or reflect broad scale environmental problems. 

Numerous populations of true frogs and toads appear to be declining in North 

America (Corn and Fogelman 1984; Wake 1991). Declining populations have been 

detected or suspected for about 30% of all the amphibian species in the United States 



(Bury et al. 1995). The majority of the declines have been documented for pond 

breeding anurans, particularly frogs of the genus Rana and toads of the genus Bufo (Corn 

1994). Biologists are concerned about these apparent declines because amphibians are 

important components of ecosystems (Scott and Seigel 1992). Corn and Bury (1990) 

stressed that these animals are sensitive to environmental fluctuations. Amphibians are 

sensitive to environmental quality because they have a biphasic life cycle, occupy both 

terrestrial and aquatic habitats, and they have moist, permeable skin (Nussbaum et al. 

1983). Amphibian habitats have been altered in many ways due to agriculture practices 

and urbanization. By 1990,53% of the original wetlands in the contiguous United States 

had been lost (Dahl 1990). 

Most amphibians of high-elevation wilderness areas or national parks do not 

suffer from obvious habitat loss or alteration, but they face the risk of wildfire, pollutants, 

and effects from introduced species. The effects of fire on aquatic systems may be direct 

and immediate or indirect and sustained over an extended period of time (Gresswell 

1999). Intense fires and subsequent impacts on hydrologic regimes, erosion, debris 

flows, and riparian cover can strongly impact the structure and function of aquatic 

systems (Rieman and Clayton 1997). Sediments apparently clog interstitial spaces of the 

substrate inhabited by larvae, which are particularly important to the early life stages of 

amphibians (Ministry of Environment, Lands and Parks 2000). Studies have shown the 

reproductive success of lentic breeding amphibians (e.g. Bufo boreas) decreased with 

increases in the duration and frequency of flooding and changes in discharge rates (Olson 

et al. 1997). Extreme levels of pH or dissolved metals in breeding ponds could 

negatively influence the survival andlor development of larval amphibians (Corn et al. 

1989, Harte and Hoffman 1989, Corn and Vertucci 1992). 
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subalpine. The USDA Payette National Forest administers the majority of the land in 

the Big Creek drainage. 

3.2 Study Species- 

Columbia Spotted Frogs (Rana luteiventris), Long-toed Salamanders (Ambystoma 

macrodactylum), Western Toads (Bufo boreas), and Rocky Mountain Tailed Frogs 

(Ascaphus inontanus) have all been observed within the Big Creek drainage of the Frank 

Church Wilderness Area. Spotted frogs, Long-toed Salamanders, and Western Toads are 

found in lentic habitats, and tailed frogs are found in lotic habitats. 

3.3 Sampling Site Selection- 

I resampled 42 sites previously sampled in 1994 and 1995. Observations from 

pre-fire sites (1994 and 1995) were compared with post-fire sites (2001) to detect 

changes and trends regarding fire disturbance and amphibian presencelabsence. In 

addition, I chose watersheds that most likely contained suitable habitat for amphibians, 

such as ponds, lakes, and streams. Observations made by reputable sources traveling 

through the study area aided in eight additional site locations. I also searched 

topographical maps for suitable habitat such as wetlands and meadows. 

3.4 Equipment- 

To obtain +/- 10-meter accuracy GPS locations I used a 3000 XL Magellan 

(Thales Navigation, Inc.), which was non-differentally correctable. Water temperatures 

were taken with a Ben Meadows, Model 2JA-111042 Pocket Thermometer. A hand-held 

pH (pHepB +) meter and a Model 4,O.OlmS/cm conductivity reader were used. Each 

location was documented with a Cannon 80 Tele, 35 mm camera, using standard print 

film, for ease in future determination of sites and to document the extent of fire 

disturbance. 



3.5 Environmental Measurements- 

Each site was classified according to Cowardin et al's. (1979) criteria of wetland 

and deepwater habitats. The physical and biological characteristics of each sampling site 

were described using a standard form developed by the U.S. Fish and Wildlife Service for 

amphibian surveys (Appendix I). Observations of fire disturbance extent, predators (e.g., 

fish or snakes), and amphibian deformities were also recorded on the data sheet. 

3.6 Amphibian Sampling- 

Search techniques that were used to obtain counts were visual encounters, cover- 

turning, dip netting, and listening. I searched all shorelines, pools, and near-shore waters 

of each site at a rate slow enough to minimize detection failures. At each site, 

information was recorded concerning the following factors: percent cover, percent 

shallows ( ~ 0 . 5  m), the extent of emergent vegetation, substrate composition, evidence of 

fire disturbance, and the presence of potential amphibian predators (e.g., fish or garter 

snakes). Temperature, pH, conductivity, and photographic documentation for each site as 

collected to aid in the description of habitat associations. Water temperature was taken 

within the shade at a depth of 1 cm using a mercury thermometer. Conductivity and pH 

meters were calibrated every week. 

Search time, a basic index for wildlife studies is the number of animals observed 

per unit time, and is calculated as the total time spent searching multiplied by the number 

of qualified observers (Olson et. al. 1997). Each site surveyed was timed to estimate an 

overall search effort. Search time, the amount of potential amphibian habitat, dimensions 

of the watershed, and number of amphibians encountered were all recorded. Possible 

predators, such as garter snakes or fish species, were recorded by observation during the 

sampling period. In lacustrine (e.g., lakes) and palustrine (e.g., pools, marsh) habitats, I 
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surveyed the entire perimeter of the body of water. Dip-nets were an effective tool for 

catching and observing all life stages of amphibians. At each site one or two people 

sampled around the edge of the waterbody; if only a single individual was sampling then 

a zigzag pattern was incorporated. 

Some streams had at least two sites sampled previously; one at the mouth and 

another near the upper portion of the stream. The sites I searched were 10 meters in 

length and surveying consisted of firmly holding dip-nets in place, while periodically 

overturning and sifting through rocks, cobble, and gravel upstream from the nets. When 

a certain area was well investigated the nets were examined for the presence of tailed frog 

tadpoles. 

3.7 Sampling Schedule- 

Throughout the past decade there have been multiple observations of amphibians 

in the Big Creek Drainage. Early data from Dr. Peterson consisted mostly of sites near 

the ranch. D. Duncan conducted surveys from June 30 to July 15,1994. J. Karl sampled 

within this study area from June 1 to July 1, 1995. The 2001 survey started on May 3 1 

and continued through August 13. A few of the common sampled sites near the ranch 

were sampled multiple times throughout all years. 

3.8 Voucher Specimens- 

There were two Western Toad metamorphs collected from Bear Lake wetland 

within Cougar Basin, located southwest of Taylor Ranch. One Long-toed Salamander 

larvae was collected from Burnt Lake because it had lost a front limb and represented a 
I I 

possible unnatural deformity. 



3.9 Data Management and Statistical Analyses- 

Data forms from the U.S. Fish and Wildlife Service were used to record all 

individual site information. After the 2001 field season, pre- and post-fire data were 

transferred to Microsoft Excel spreadsheets for statistical analyses. Combining the 1990's 

data with the 2001 data, I was able to evaluate significance in the presence/absence, 

distribution, abundance, and habitat associations of the four amphibian species detected 

within this study. The only sites that were used for comparison were sites that were 

commonly sampled in all three years of the study. The S-Plan 2000 statistical program 

was used to conduct nonparametric (e.g. contingency tables and Fisher's exact testing). 

These analyses were used due to their high resolution and limited errors. ArcView 3.2 

was used to distribution maps for location of all amphibian life stages noted during the 

study. 

4.0 Results: 

Duncan sampled 42 sites in 1994, Karl sampled 52 sites in 1995 (Fig. 2), and I 

sampled 90 sites in 2001 (Fig. 3). Columbia Spotted Frogs, Long-toed Salamanders, 

Western Toads, and Rocky Mountain Tailed Frogs were observed during this study. I 

sampled 64 sites in 2001 that had been burnt in the 2000 fire; 41 sites were lentic and 23 

sites were lotic. 

Highest numbers of amphibians throughout the 2001 field season were detected at 

Bufo moose pond (my name), Belvidere basin, Papoose area (my name), Burnt area (my 

name), and Cougar basin (Table 1). Columbia Spotted Frogs, Long-toed Salamanders, 

Western Toads, and Rocky Mountain Tailed Frogs were all observed during the 1995 and 

2001 sampling seasons. The overall sampling effort for all three years of the study is 

summarized in (Table 2). The number of sites where each species was detected, the 



percentage of species present per year sampled, and the overall percentage of the 

species present throughout the entire study are summarized in Table 3. Columbia 

Spotted Frogs occurred at 22 of 42 lentic sites in 1994, at 9 of 52 lentic sites in 1995, and 

at 48 of 90 lentic sites in 2001. Long-toed Salamanders occurred at 8 of 42 lentic sites in 

1994, at 6 of 52 lentic sites in 1995, and at 23 of 90 lentic sites in 2001. Western Toads 

were not found in the 1994 survey. Western Toads occurred at 2 of 52 lentic sites in 

1995 and at 3 of 90 lentic sites in 2001. Rocky Mountain Tailed Frogs occurred at 9 of 

42 stream sites in 1994, at 15 of 52 stream sites in 1995, and at 10 of 90 stream sites in 

2001. 

Columbia Spotted Frogs were found in lacustrine or palustrine wetland types and 

were the most abundant and widely distributed amphibian throughout the 3 years of this 

study (Fig. 4); occurring at 73% of the 105 lakes, ponds, and pools. Columbia Spotted 

Frogs were most abundant in the Cougar Basin complex, Belvidere Basin complex, and 

Papoose Area during the 2001 sampling year (Table 1). Mean elevation in which spotted 

frogs occurred was at 1922 m, which is the highest mean elevation for any of the species 

detected. There were more spotted frog breeding sites detected in the 1994-1 995 data 

(n = 17) than in 2001 (n = 15). I observed significant difference for Columbia Spotted 

Frog breeding sites and the presence of fire in the 2001 field season (Fisher's exact test = 

P = 0.01 18). I observed a significant statistical value. Columbia Spotted Frogs were less 

likely to breed in unburned areas (Table 4). These breeding locations were significantly 

limited at five (12%) sites with fire disturbance. The overall presence of any life stage of 

these frogs did not seem to be impacted by the existence of fire (Table 4). 

Long-toed Salamanders were also widely distributed throughout the study area, 

and their larvae were found at 36% of the 105 lentic sites (Fig. 5). Long-toed 



Salamanders were prevalent at the Burnt Area (Table 1) and other high elevations. 

Though this species mostly occurs at higher elevations, there was a slough at Taylor 

Ranch, located at 1250 meters, which had larvae from May 3 1 through August 7. No 

juveniles or adults were ever observed at this site throughout the three-year study. In 

2001, there were more salamander breeding sites (n = 22) than in 1994 -1995 data (n = 

12), but the Fisher's exact test showed no statistical significance (P = 0.1067). Long-toed 

Salamander breeding sites were located at 11 (27%) of the 41 lentic sites with fire 

disturbance (Table 5). 

In 2001, a new breeding location, at Bear Lake wetland, was documented that was 

not observed in previous years. There are only 2 known breeding sites for the Western 

Toad in the study area. There were limited observations of Western Toads across the 

study area and statistical tests could not accurately depict differences in distribution (Fig. 

6). Western Toads were found at five different lentic sites during the surveys, but 

incidental observations of adults were common (n = 20) in 2001. 

Rocky Mountain Tailed Frogs had a disjunctive distribution throughout the study 

area (Fig. 7). These frogs were present at more sites in previous studies (n = 24) than in 

the 2001 field season (n = 10). All of the streams with tailed frogs present in 2001 had 

fire disturbance. Tailed frog breeding sites were more present in burned areas than in 

unburned areas (43%). There were two streams sampled that were unburned and 23 

streams that were burned. 

Columbia Spotted Frogs were the most abundant with about 6200 tadpoles, 300 

juveniles, and 300 adults. Western Toads had the next highest abundance with 2000 

tadpoles, 0 juveniles, and 2 adults (Fig. 8). Long-toed Salamanders had about 600 larvae, 

6 juveniles, and 10 adults. Rocky Mountain Tailed Frogs were found to have the least 
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abundance with 28 tadpoles and no juveniles, metamorphs or adults. The sampling 

period for many of these sites was too late in the year to detect adults. 

The number of sites in 2001 with snakes (e.g. Western Terrestrial Garter Snake 

(Thamnophis elegans)) or fish (e.g. sculpin or trout) present and the percentage of snakes 

or fish present were recorded (Table 6). There were a variety of fish detected at 

individual sites, but trout were observed more by observers, and the actual estimate of 

fish present at sampling sites is probably an underestimate. Fish were present at 17 sites 

in 1994 (40%), at 5 sites in 1995 (lo%), and at 22 sites in 2001 (24%). The presence of 

other potential predators was noted in 2001, and of the 90 sites sampled, 40 sites had 

snakes or fish that were observed (44%) (Table 6). 

5.0 Discussion: 

Columbia Spotted Frog 

Columbia Spotted Frogs inhabited a variety of elevations throughout the Big 

Creek drainage. My results agree with the findings of Munger et al. (1994), in which 

spotted frogs were shown to inhabit higher elevation ranges. When combining the 1994 

and 1995 data as "no fire disturbance" and comparing it to some 2001 "fire disturbed" 

sites, it was evident that Columbia Spotted Frog breeding sites were located at areas with 

little to no fire disturbance. Munger et al. (1994) suggested that spotted frogs appear to 

be more susceptible to environmental changes. Sediment loads, flooding conditions, and 

turbidity of the sites may contribute to the limited distribution of spotted frog breeding 

sites in fire disturbed areas. Habitat conditions at higher elevations provide summer and 

winter habitat as well as cover. Even though this species seemed to be a habitat 

generalist throughout the study area, my data indicate that spotted frog breeding sites 

were not common in fire disturbed sites. 



Long-toed Salamander 

Long-toed Salamander breeding sites were relatively evenly distributed 

throughout my study area. There were a limited number of sites where Long-toed 

Salamander adults or juveniles were detected. Because they frequently disperse from the 

breeding locations and travel to terrestrial environments after metamorphosis, the dates of 

sampling could have made detection difficult for these life stages. Although the Fisher's 

exact test did not reveal any significance between burned and unburned areas, there may 

be significance if the sample size was larger. 

Western Toad 

Western Toads had the most restricted distribution of all the species detected in 

the study area, and I suggest that more effort be dedicated to detecting more breeding 

locations for this species. The Bufo Moose Pond, in the Cabin Creek complex, and Bear 

Lake wetland are the only known breeding sites for western toads in the Big Creek 

drainage. Western Toads have been documented as having extensive movement patterns. 

Bartelt (2000) found that radio telemetered toads can move up to 400 m in a single day 

and up to 2.4 km within three weeks. Adults were detected 9-10 km east of the Bufo 

Moose Pond, and I speculate that there may be another breeding site closer to Taylor 

Ranch. The Bear Lake Wetland is higher in elevation then Bufo Moose Pond and has 

both a lower conductivity level and water temperature. These individuals may be 

traveling further than observed in previous research. I would also suggest a more 

thorough effort in trying to detect western toad breeding sites. Western Toads have 

relatively long life spans (- 20 yrs) and the adults that are being detected could be older 

individuals. 



Rock Mountain Tailed Frog 

Rocky Mountain Tailed Frogs were limited in distribution throughout the entire 

study area. The power for including statistical significance difference for tailed frogs was 

limited due to small sample size, thus an expected increase in sample size would lead to 

higher power. 

The sampling effort in 2001 was greater than previous years, so the overall 

change in species numbers may be due to this increase in sampling effort and duration of 

the study. The 2001 surveys detected about half the number of breeding sites compared 

to the 1990's surveys (26 vs. 38). This difference could be due to the wildfire disturbance 

or the presence of drought or other environmental changes. 

Management Considerations 

There is a need for comprehensive conservation plans to ensure protection or 

living resources. Agencies should rely upon inventory and monitoring to determine the 

condition of these protected resources and to explain how and why these conditions may 

change (Hall and Langtimm 2001). Extinction and colonization of amphibian species 

richness can be affected by environmental factors (Hecnar and M7Closkey 1996). There 

should be either an assessment of the status of amphibians or long-term monitoring at 

certain sites with both high and low productivity to determine future trends. 

The future management of these populations should consist of long-term 

monitoring within the Big Creek drainage. The three years of this study offer a 

representation of which species are present within the Big Creek drainage. I identified 18 

long-term monitoring sites within the Big Creek drainage and surrounding tributaries to 

evaluate changes, trends, and effects of fire disturbance (Table 7). Criteria for site 

selection were based on (1) sites being distributed evenly throughout the study area (2) 



sites covering various elevations and wetland types (3) sites having at least two 

amphibian species present in past monitoring effort (except tailed frog sites), and (4) sites 

that are accessible, within 1-3 days, from the Taylor Ranch. One of the most important 

protocol factors to be incorporated is to repeat monitoring surveys with the same 

methodology in consecutive years. 
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Table 1 : Amphibian presence at all of the sites s u ~ e y e d  in the 2001 field 
season. The highest number of amphibans observed at each site 
are highlighted in the locality column. The total number of species detected 
are highlighted at the bottom of the table. 





Table 2: Overall sampling effort per year, amphibian surveys (1994, 1995,2001), 
Big Creek drainage, central Idaho. 

Year 
Total # of 

Sites # Sites Sam~led 
Sampling 

Effort 

Overall % 
Sampling 

Effort 
12% 
4% 
NA 
5% 

1994 

S ecies % Observed 
Columbia S otted Fro 43% 
Lon -toed Salamander 21 % 

Western Toad 
Rock Mt-Tailed Fro 18% 

1995 

2001 

Table 3: The number of sites with each species, the percentage of 
species present per year, and the overall percentage of species present 
throughout the entire study. The total percentage of observations 
per species for all three years. 

Species 
Columbia Spotted Frog 
Long-toed Salamander 

Western Toad 
Rocky Mt.Tailed Frog 

# of Sites 

9 
6 
2 
15 

Species 

Columbia Spotted Frog 
Long-toed Salamander 

Western Toad 
Rocky Mt.Tailed Frog 

Species 

# of Sites 
22 
8 

NA 
9 

o/ 

Presencel 
Year 

17% 
12% 
4% 
29% 

O/ 

Presencel 
Year 
52% 
19% 
NA 

21 % 

Overall % 

5% 
3% 
1% 
8% 

Long-toed Salamander 23 26% 13% 
Western Toad 3 3% 2% 

Rocky Mt.Tailed Frog 10 11% 5% 

# of Sites 
48 

0 1  

Presencel 
Year 
53% 

Overall % 
26% 



Table 7: Sites selected for a long-term monitoring program based 
out of Taylor Ranch. 
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Figure I. Big Creek study area location map, 
Frank Church Wilderness, central Idaho. 
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Figure 2. Sites Sampled in 1994 and 1995 by 
D. Duncan and J. Karl. 
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Figure 3. Sites Sampled in 2001 
by C. Strobl. 



Big Creek I 

A Breeding Sites 
a Total Sites 
o Not Detected 

/V Big Creek 
Elevation 

1 1464 - 1737 
1 1738 - 2011 
1 2012 - 2286 
1 2287 - 2560 
' 2561 - 2834 
3 2835 - 3109 

10 0 10 20 30 Kilometers 

Figure 4. Columbia Spotted Frog 
(Rana luteiventris) distribution in 2001. 



Big Creek 1 
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Figure 5. Long-toed Salamander 
(Am bystoma macrodactylurn) distribution in 2001. 
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Figure 7. Rocky Mountain Tailed Frog 
(Ascaphus montanus) distribution in 2001. 



Life Stage Abundance 

Figure 8: Life stage abundance for 2001 data of the Columbia Spotted Frog 
(S.F.), Western Toad (W.T.), Long-toed Salamander (L.S.), and the Rocky 
Mountain Tailed Frog (T.F.). 
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