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Abstract 16 

The diet of Great Basin spadefoot (Spea intermontana) tadpoles is poorly understood in peer-17 

reviewed literature. We recorded feeding events of spadefoot tadpoles during > 207 hours of 18 

spadefoot surveys from May to July 2022–2024 in southeast Idaho, USA. We 19 

opportunistically recorded 69 feeding events by tadpoles on 12 different prey items (differing 20 
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life stages of the same prey species were considered distinct) with a mean feeding group size 21 

of 4 (sd = 7.9) spadefoots. The most frequently observed predator/prey interaction was 22 

spadefoot tadpoles foraging on conspecific tadpoles (n = 37). We also observed spadefoot 23 

tadpoles foraging on a leech (Annelida), dragonfly larvae (Anisoptera), feces from moose 24 

(Alces alces) and coyote (Canis latrans), fish (Actinopterygii), tadpole shrimp (Triopsidae), 25 

western tiger salamander (Ambystoma mavortium) tadpoles and carcasses, boreal chorus frog 26 

(Pseudacris maculata) carcasses, and spadefoot embryos. Our study documents the diverse 27 

diet of spadefoot tadpoles, including dead and living animals and plant matter, and provides 28 

new insights into the feeding patterns of Great Basin spadefoot tadpoles. 29 

Key Points 30 

• Spea intermontana tadpole diet has not been reported but is assumed from other 31 

spadefoot species. Herein, we report observations of that species feeding behavior in 32 

an ephemeral lake and adjacent wetlands in southeast Idaho. 33 

• We observed Spea intermontana tadpoles feeding on other spadefoots more than any 34 

other food source at Egin Lakes, Idaho. 35 

• Our work indicates that Spea intermontana tadpoles have diverse diets. 36 

Keywords: Idaho, natural history, predation, Species of Greatest Information Need, Spea 37 

intermontana 38 

Introduction 39 

Great Basin spadefoots (Spea intermontana) are a species of conservation concern 40 

across their distribution. This species is distributed from southern Canada south through the 41 

western United States to southern Nevada and from eastern California to eastern Colorado 42 
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(Morey 2005). S. intermontana occurs in arid shrub-steppe areas with ephemeral wetlands or 43 

shallow lake shores (Morey 2005). S. intermontana is listed as Threatened under Canada’s 44 

Species at Risk Act (COSEWIC 2019) and is also listed under the state wildlife action plans 45 

of Nevada and Wyoming as a Species of Greatest Conservation Need (Wyoming Game and 46 

Fish Department 2017, Nevada Department of Wildlife 2022). In the state wildlife action 47 

plans of Idaho and Colorado, S. intermontana is listed as a Species of Greatest Information 48 

Need, and those plans encourage research to document natural history and behavioral data for 49 

this species (Idaho Department of Fish and Game 2023, Colorado Parks and Wildlife 2025). 50 

Spadefoots have unique life-history strategies to cope with arid habitats. Adult 51 

spadefoots can burrow up to 1.5 m into substrates (Garner 2012), estivate for at least 2 years 52 

(Seymour 1973), and emerge usually after rain events to breed when environmental conditions 53 

are suitable (Wright and Wright 1949). Female spadefoots lay hundreds of eggs in ephemeral 54 

ponds (Ashpole et al. 2014, Erickson et al. in press), and tadpoles develop rapidly under 55 

conditions of high density and limited resources to leave before ponds dry (Semlitsch and 56 

Caldwell 1982, Newman 1987, Newman 1989, Newman 1992).  57 

Spadefoot larvae develop differently according to the conditions of their environment, 58 

and this phenomenon has been the focus of many studies with implications for developmental 59 

biology and genetics research (Brown 1967Pfennig 1990, Pfennig 1999, Pfennig 2000, 60 

Ghioca-Robrecht and Smith 2011). To metamorphose rapidly in such environments, tadpoles 61 

must garner sufficient resources while competing with conspecifics and avoiding predators 62 

(Wilbur 1980, Pfennig 1990). Across four Spea species, tadpoles exhibit two specialized 63 

feeding morphs (e.g., omnivores and carnivores) and behavior (e.g., cooperative schools and 64 

solitary foraging) to deal with those pressures (Richmond 1947, Pfennig 1990, 1992, 1999). 65 
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Forage availability affects growth rates and predation pressure for anurans, thus it is important 66 

for biologists to understand the feeding ecology of tadpoles of conservation need (Anholt and 67 

Werner 1995). 68 

Little information exists regarding the specific diet of Great Basin spadefoot tadpoles 69 

(Morey 2005). Tadpoles from other spadefoot species (e.g. Spea multiplicata, Spea 70 

bombifrons, Spea hammondii, Scaphiopus couchii, Scaphiopus holbrookii) have been 71 

documented feeding on algae (Linsdale 1938), mosquito (Diptera) larvae (Barber and King 72 

1927), fairy shrimp (Anostraca; Pfennig 1990, Shephard et al. 2025), tadpole shrimp 73 

(Triopsidae; Pomeroy 1981), conspecific carcasses (Linsdale 1938, Pfennig 1992, Pfennig 74 

2000), their own feces (Green and Campbell 1984), detritus (Pomeroy 1981, Kay 2025, 75 

Shephard et al. 2025), plankton, (Richmond 1947), and carrion (Nussbaum et al. 1983). While 76 

conducting surveys on Great Basin spadefoots, we opportunistically documented 69 feeding 77 

events of spadefoot tadpoles from May to July 2022–2024 in southeast Idaho, USA. Our 78 

results provide biologists with new insights into the feeding patterns and foraging ecology of 79 

this species of conservation concern. 80 

Methods  81 

Study Area  82 

We conducted our study at north Egin Lake and two adjacent wetlands (Figure 1; 83 

43.956312°N, 111.852468°W, WGS 84). North Egin Lake is an ephemeral human-made lake 84 

filled by irrigation water through a canal and drained during autumn. That lake was 85 

surrounded by sagebrush (Artemisia tridentata)-steppe habitat to the north and agricultural 86 

land to the south (Housley et al. 2025) and was 41.8 ha with water depth not typically 87 
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exceeding 1.3 m (Semadeni et al. 2023a, 2023b). The lake typically filled with water in April, 88 

and water stopped flowing into the lake in October. The size of the lake varied little between 89 

those months and years; therefore, we only measured the extent of the lake once in June. The 90 

size of adjacent wetlands, however, fluctuated. Thus, we measured those areas each time we 91 

conducted a wetland survey. Wetland measurements were taken from 14 May to 12 July 92 

2023–2024, and surveys were separated by a mean of 3.9 (± 1.3) days in those years (n = 25; 93 

Erickson et al. 2025). The mean area of wetland A was 254 m2 (sd = 132.8 m2), and the mean 94 

area of wetland B was 141 m2
 (sd = 123.4 m2; Figure 1). The mean water depth of wetland A 95 

during feeding events was 6.0 cm (sd = 3.1 cm), and wetland B had a water depth of 10 cm 96 

during the only feeding event we observed at that site.  97 

The predominant plants that occurred around the lake and wetlands were willows 98 

(Salix spp.) and bulrushes (Schoenoplectus spp.). Russian olive (Elaeagnus angustifolia) and 99 

cottonwood (Populus spp.) trees also occurred in those areas. We classified shoreline areas 100 

based on dominant vegetation as either tree, beach, or bulrush habitat using ArcGIS Pro and 101 

satellite imagery (NAIP 2022). Those habitat designations were approximately 12%, 28%, and 102 

60%, respectively. Wildlife and domestic species that occupied those areas included: western 103 

tiger salamanders (Ambystoma mavortium), boreal chorus frogs (Pseudacris maculata), red-104 

ear slider turtles (Trachemys scripta elegans), coyotes (Canis latrans), domestic dogs (C. 105 

lupus familiaris), white-tailed deer (Odocoileus virginianus), mule deer (O. hemionus), moose 106 

(Alces alces), and domestic horses (Equus caballus) (Johnson et al. 2024). Predatory fish 107 

species were not in Egin Lake during our study. 108 

Egin Lakes and the two adjacent wetlands were on public land managed by the Bureau 109 

of Land Management and were located at the southern edge of the St. Anthony Sand Dunes. 110 
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That area was popular for recreation. Approximately 250,000 people visited annually to drive 111 

off-road vehicles, camp, hike, and swim (Hughes and Paveglio 2019, Housley et al. 2025). 112 

Encounter Surveys 113 

From 11 May to 3 October 2022, 9 May to 3 August 2023, and 29 April to 12 July 114 

2024, we conducted 99 systematic surveys at lake sites and 56 surveys at wetland sites for 115 

spadefoot tadpoles within 10 m of the shore (Semadeni et al. 2023a, Semadeni et al. 2023b, 116 

Erickson et al. 2025, Erickson et al. in press; Figure 1). Those surveys were established in 117 

areas of the lake where we observed the most tadpoles. In those surveys, we used 5 and 10 m 118 

transects to measure tadpoles at 5 survey locations. In the lake, three transects were spaced 119 

300 m apart, whereas we only established 1 transect in each wetland. Tadpoles were measured 120 

along with water temperature, pH, depth, and conductivity. The results of those surveys are 121 

not presented in this manuscript. Those surveys totaled over 207 hours. We conducted surveys 122 

on days with no rain when air temperature was >10°C and wind speeds <10 mph to ensure 123 

maximum visibility. The mean time of day we conducted surveys was 1055 H (sd = 0215 H, 124 

range = 0750 H to 1640 H). Our surveys were conducted from the beginning of egg masses 125 

being laid, until we documented no tadpoles left at survey sites. While travelling to survey 126 

sites and while at survey sites, we often opportunistically observed feeding events. We defined 127 

feeding events as one or more tadpoles touching their mouthparts to prey items for at least 2 128 

seconds. When we encountered such events, we recorded the prey item and counted the total 129 

number of tadpoles at the feeding site. We also recorded pH, conductivity, and mean water 130 

depth at each feeding site when able to do so. All encountered feeding events were limited to 131 

within 10 m of the shoreline, because that area is where we conducted systematic surveys 132 

(Semadeni et al. 2023b). While observing feeding events, we did not handle or disturb the 133 
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tadpoles, so we did not collect information about body size or feeding and phenological 134 

morph. 135 

Results 136 

We opportunistically documented 69 feeding events of spadefoot tadpoles (differing 137 

life stages of the same prey species were considered distinct; Figure 2). Eighty percent of 138 

feeding events occurred in June, 15% occurred in May, and the remaining 5% of events 139 

occurred in July. That corresponds with large tadpole sizes and densities in June, which was 140 

the time in which we conducted the most surveys for spadefoot tadpoles. Most feeding events 141 

occurred around bulrushes (56%), followed by sandy beaches (26%), and areas with high 142 

willow density (19%), which is comparable to the distribution of habitat types in our study 143 

area. The mean time we observed feeding events was 1316 H (sd = 0219 H, range = 0855 H to 144 

1742 H). Of the 69 feeding events, 24 (35%) occurred at wetland sites and 45 (65%) occurred 145 

at lake sites. We observed spadefoot tadpoles feeding on 7 animal species of differing life 146 

stages and feces from two animal species with a mean group size of 4 tadpoles (sd = 7.9, 147 

range = 1 to 45). We encountered spadefoot tadpoles foraging on other spadefoot tadpoles (n 148 

= 37), tadpole shrimp (n = 13), and western tiger salamander carcasses (n = 8) the most 149 

(Figure 2). 150 

Discussion 151 

Great Basin spadefoot tadpoles fed most on conspecific tadpoles (living and dead). 152 

Specific diet information about Great Basin spadefoot tadpoles has not been previously 153 

documented (Morey 2005), so other sources often infer diets of Great Basin spadefoot 154 

tadpoles from known diets of other spadefoot species (i.e., Spea multiplicata, S. bombifrons, 155 
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and S. hammondii; Bragg 1965, Howard 1996, Morey 2005). Previous studies documenting 156 

foraging of other spadefoot species indicate that detritus (Pomeroy 1981, Pfennig 2000), algae 157 

(Linsdale 1938), fairy shrimp (Pfennig 1990, Pfennig 2000), and conspecifics (Linsdale 1938, 158 

Pfennig 1992) are important components of spadefoot diet. We documented Great Basin 159 

spadefoot tadpoles foraging on those items, as well as new items including a fish, a leech, and 160 

a bone. However, Eastern spadefoots (Scaphiopus holbrookii) are known to feed on dead 161 

earthworms which share a phylum with leeches (phylum Annelida, Smith 2018). 162 

Spadefoots are opportunistic and explosive breeders that produce large numbers of 163 

offspring in frequently drying ephemeral ponds (Semlitsch and Caldwell 1982, Newman 164 

1987) which requires that individuals alter developmental strategies to reduce competition and 165 

increase their probability of surviving to metamorphosis. Often, spadefoot studies are 166 

conducted in laboratories with pre-determined food that differs from what is available in 167 

natural environments (Morey and Reznick 2000). While lab research provides details about 168 

species’ developmental processes (Gosner 1960, Smith-Gill and Berven 1979), documenting 169 

diverse diets in the field can supplement and help guide those laboratory studies. 170 

In the past two decades, biologists have been calling for an increase in natural history 171 

research in response to a decline in global biodiversity (Berger et al 2024, Nanglu et al. 2023, 172 

Bury 2006). Additionally, amphibian population declines have been a topic of concern for 173 

biologists for decades (Lannoo 2005, Halliday 2005, Drost and Fellers 1996, Winter 2016, Li 174 

2013). Understanding the feeding ecology of spadefoots in their natural habitat is important 175 

for population persistence and habitat conservation. We did not document feeding morph 176 

proportions of tadpoles or resource selection of various prey or habitat types in our study 177 

within this note. Our research, however, describes a novel range of prey that spadefoot 178 
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tadpoles use which has not been previously documented. This information can be used to test 179 

hypotheses regarding the plasticity of resource use and prey acquisition by this species, and 180 

can supplement what is already understood about feeding morph development of this species. 181 

Other more sophisticated methods to document such resource selection such as DNA analysis 182 

of gut contents (Kim et al. 2021) or stable isotope analyses (Caut et al. 2013), could also be 183 

used to study tadpole diets (Antoniazzi 2020). Our study provides detailed diet information for 184 

Great Basin spadefoot tadpoles that has not been previously documented. Such knowledge 185 

will be important for the conservation of this species and their habitat.  186 
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Figures 350 

 351 

 352 

Figure 1. Lake and wetland survey sites at north Egin Lake in Idaho, USA, where we 353 

documented feeding events of Great Basin spadefoot tadpoles from May to July 2022-2024. 354 

 355 
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 356 

Figure 2. Proportion of species (± SE) that were preyed on by spadefoot tadpoles at north Egin 357 

Lake in Idaho, USA, from May to July 2022-2024.358 
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Table 1. Common and scientific names of species that were preyed on, type of prey item, date, time, location, pH, conductivity, water 359 

depth, general habitat, and maximum number of tadpoles feeding at north Egin Lake, Idaho, USA from May to July 2022- 2024.  360 

Species Prey type Date Time Location pH Conductivity 

(mS/cm) 

Water depth 

(cm) 

Habitat Max # of tadpoles 

Adult Boreal Chorus 

Frog (Pseudacris 

maculata) 

carcass 

carcass 

carcass 

5/20/2022 

5/24/2022 

6/6/2022 

11:20 

16:49 

13:18 

Wetland A 

Wetland A 

Wetland A 

8.3 

8.2 

8.4 

0.32 

0.29 

0.21 

9 

12 

3 

bulrush 

bulrush 

bulrush 

10 

3 

1 

          

Coyote (Canis latrans) feces 5/20/2022 11:23 Wetland A 8.2 0.31 5 bulrush 1 

          

Moose (Alces alces) feces 5/25/2022 13:05 Wetland A 8.1 0.29 11 bulrush 45 

          

Fish (Actinopterygii) carcass 

carcass 

5/28/2024 

5/31/2024 

13:17 

12:01 

Lake B 

Lake B 

. 

. 

. 

. 

. 

. 

beach 

beach 

11 

20 
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Great Basin Spadefoot 

(Spea intermontana) 

tadpole 

carcass 

carcass 

carcass 

carcass 

carcass 

carcass 

carcass 

carcass 

carcass 

carcass 

carcass 

carcass 

carcass 

carcass 

carcass 

6/6/2022 

6/6/2022 

6/16/2022 

6/17/2022 

6/17/2022 

6/21/2022 

6/21/2022 

6/27/2022 

6/27/2022 

6/28/2022 

6/13/2023 

6/13/2023 

6/13/2023 

6/27/2023 

6/27/2023 

13:41 

13:53 

12:16 

12:48 

12:50 

14:12 

17:22 

11:23 

12:01 

15:30 

8:55 

9:10 

9:31 

11:55 

11:55 

Wetland A 

Wetland A 

Wetland A 

Wetland A 

Wetland A 

Wetland A 

Wetland B 

Lake A 

Lake B 

Lake A 

Wetland A 

Wetland A 

Wetland A 

Lake A 

Lake A 

8.4 

8.4 

8.8 

. 

. 

9 

9.2 

. 

. 

9.2 

7.4 

7.4 

7.4 

8.4 

8.4 

0.21 

0.21 

0.22 

 . 

. 

0.2 

0.12 

. 

. 

0.12 

0.29 

0.29 

0.29 

0.12 

0.12 

5 

3 

2 

3 

5 

6 

10 

4 

15 

12 

5 

10 

11 

8 

8 

bulrush 

bulrush 

bulrush 

bulrush 

bulrush 

bulrush 

willow 

beach 

bulrush 

beach 

bulrush 

bulrush 

bulrush 

beach 

beach 

1 

3 

1 

1 

3 

2 

3 

3 

1 

3 

1 

1 

1 

1 

1 
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carcass 

carcass 

carcass 

carcass 

carcass 

carcass 

carcass 

carcass 

carcass 

carcass 

carcass 

carcass 

carcass 

carcass 

carcass 

6/27/2023 

6/28/2023 

6/28/2023 

6/28/2023 

6/28/2023 

6/28/2023 

6/28/2023 

6/30/2023 

6/30/2023 

6/30/2023 

7/14/2023 

7/14/2023 

7/7/2023 

7/7/2023 

6/11/2024 

11:55 

14:00 

14:00 

14:40 

16:39 

14:00 

14:40 

16:50 

16:50 

16:50 

9:10 

9:07 

11:30 

14:49 

11:14 

Lake A 

Lake A 

Lake A 

Lake B 

Wetland A 

Lake A 

Lake B 

Lake C 

Lake C 

Lake C 

Wetland A 

Wetland A 

Lake C 

Lake A 

Wetland A 

8.4 

8.9 

8.9 

9.2 

8.4 

8.9 

9.2 

9 

9 

9 

7.3 

7.3 

8.9 

8.9 

. 

0.12 

0.14 

0.14 

0.13 

0.29 

0.14 

0.13 

0.12 

0.12 

0.12 

0.26 

0.26 

0.12 

0.15 

. 

8 

5 

5 

6 

5 

5 

6 

12 

12 

12 

4 

4 

10 

8 

. 

beach 

beach 

beach 

bulrush 

bulrush 

beach 

bulrush 

willow 

willow 

willow 

willow 

bulrush 

willow 

beach 

bulrush 

1 

1 

1 

1 

1 

3 

3 

1 

1 

1 

1 

2 

1 

8 

1 

 
live 6/6/2022 13:48 Wetland A . . 5 bulrush 1 



Lee S, Erickson S, Peterson CR, Aho KA, Whiting JC. 2026. Feeding ecology of Great Basin spadefoot tadpoles. Northwest Science 

99(3): in press. 

Note: This note has been peer reviewed and accepted for publication in Northwest Science. Copy-editing may lead to differences 

between this version and the final published version. 

live 

live 

live 

live 

live 

live 

6/21/2022 

6/21/2022 

6/28/2022 

5/30/2023 

6/2/2023 

6/27/2023 

14:15 

16:23 

14:23 

13:55 

13:15 

11:40 

Wetland A 

Lake C 

Wetland A 

Lake B 

Lake B 

Lake A 

8.9 

9.5 

8.9 

8.5 

8.5 

8.4 

0.17 

0.11 

0.2 

0.11 

0.11 

0.12 

8 

13 

3 

6 

10 

10 

bulrush 

bulrush 

bulrush 

bulrush 

bulrush 

beach 

1 

1 

1 

1 

1 

4 

          

Adult Western Tiger 

Salamander (Ambystoma 

mavoritum) 

carcass 

carcass 

carcass 

carcass 

carcass 

carcass 

6/16/2022 

6/30/2022 

5/26/2023 

6/9/2023 

6/16/2023 

6/7/2024 

14:08 

14:28 

10:53 

11:05 

14:25 

13:51 

Lake C 

Lake A 

Lake B 

Lake B 

Lake C 

Lake B 

9.3 

. 

8.4 

8 

8.5 

. 

0.11 

. 

0.1 

0.12 

0.12 

. 

7 

3 

13 

23 

16 

. 

willow 

bulrush 

bulrush 

bulrush 

willow 

beach 

30 

1 

1 

2 

20 

25 
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Western Tiger 

Salamander tadpole 

carcass 

carcass 

6/22/2022 

6/27/2022 

15:57 

11:54 

Lake A 

Lake B 

9.5 

. 

0.11 

. 

4 

3 

bulrush 

bulrush 

4 

1 

          

Tadpole Shrimp 

(Triopsidae) 

carcass 

carcass 

carcass 

carcass 

carcass 

carcass 

carcass 

carcass 

carcass 

carcass 

carcass 

carcass 

carcass 

6/6/2022 

6/10/2022 

6/17/2022 

6/21/2022 

6/22/2022 

6/27/2022 

6/9/2023 

6/13/2023 

6/13/2023 

6/23/2023 

6/27/2023 

6/30/2023 

6/30/2023 

13:44 

15:40 

11:38 

17:42 

17:02 

12:02 

10:49 

10:40 

11:14 

10:21 

11:47 

16:45 

16:45 

Wetland A 

Wetland A 

Lake A 

Lake A 

Lake B 

Lake B 

Lake B 

Lake C 

Lake C 

Lake B 

Lake A 

Lake C 

Lake C 

8.4 

8.8 

9.2 

9.4 

9.5 

. 

8 

8.6 

8.6 

8.8 

8.4 

9 

9 

0.21 

0.25 

0.11 

0.11 

0.11 

. 

0.12 

0.11 

0.11 

0.11 

0.12 

0.12 

0.12 

5 

6 

10 

15 

4 

3 

24 

9 

21 

19 

12 

12 

12 

bulrush 

bulrush 

beach 

beach 

bulrush 

bulrush 

bulrush 

willow 

willow 

bulrush 

beach 

willow 

willow 

1 

2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 



Lee S, Erickson S, Peterson CR, Aho KA, Whiting JC. 2026. Feeding ecology of Great Basin spadefoot tadpoles. Northwest Science 

99(3): in press. 

Note: This note has been peer reviewed and accepted for publication in Northwest Science. Copy-editing may lead to differences 

between this version and the final published version. 

          

Leech (Annelida) carcass 6/22/2022 16:31 Lake C 9.2 0.12 8 willow 1 

          

Dragonfly (Anisoptera) carcass 

 

6/27/2022 11:56 Lake B 9.5 0.12 5 bulrush 1 

          

Great Basin Spadefoot 

embryo 

live 5/22/2023 10:44 Lake A 8.4 0.12 15 bulrush 5 

          

Unidentified bone carcass 5/31/2024 12:01 Lake B . . . beach 23 

 361 


