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Summary 

The Great Basin spadefoot toad (Spea intermontana) is currently recognized by the Canadian 

government as a threatened species.  In addition, some state agencies throughout its range 

recognize S. intermontana as a sensitive species, often because too little is known about it to 

provide evaluations on population status and viability throughout its range. 

In the last couple of decades, amphibians around the world have experienced population 

decline, range reduction, and even extinction.  This observed trend has been attributed to habitat 

degradation and loss, chemical pollution, acid precipitation, increased ultraviolet radiation, 

introduced species, and pathogens, which all combine with the natural fluctuation of amphibian 

populations to compound the affects.  This has resulted in 18 amphibians being listed on the 

United States federal endangered and threatened species list (one of which is in Wyoming), and it 

is expected that this number will continue to rise.  Given the dearth of information and a suspected 

decline in numbers, it is possible that S. intermontana may be of concern.  Primary threats to S. 

intermontana are habitat alteration (aquatic and terrestrial), toxic chemicals, and invasive species.   

Given the scarcity of recent observations in Wyoming, it is important to determine presence 

and abundance of S. intermontana within the state.  Once populations have been identified, it is 

important to determine habitat associations in order to apply proper conservation management for 

this species.  Continual and consistent monitoring of known populations is recommended to help 

define local populations, establish habitat-use, and evaluate conservation measures.  Management 

actions should insure that key life history stages (terrestrial and aquatic) are not disturbed, the 

habitat connectivity is preserved for persistence of these populations, and exposure to potentially 

detrimental chemicals is eliminated.  More specific issues of conservation concern are discussed in 
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greater detail later in this assessment.  Fulfilling the information needs listed at the end of this 

document will clarify population status and contribute to refining these conservation goals. 

Introduction 

This assessment addresses the biology, ecology, and conservation status of the Great Basin 

spadefoot toad (Spea intermontana) throughout its current range, with particular attention given to 

that portion occurring within and near Wyoming.  Our goal is to provide a summary of published 

information and expert interpretation of this information that can be used by the Bureau of Land 

Management (BLM) to develop management plans.  Spea intermontana was selected for 

assessment because it occurs on the Wyoming BLM sensitive species list due to the lack of 

biological and ecological information known about the species as a whole. 

Relatively little is known about most S. intermontana populations and very few specifics of 

this species and its habitat are available for Wyoming.  Therefore, this assessment attempts to 

summarize information documented throughout its North American range (mostly the Great 

Basin), and provide an objective and informed overview in order to relate this information to S. 

intermontana in Wyoming.  Primary literature was the main source used, supplemented by various 

agency reports. 

As with all pieces of literature synthesized from disparate data, this assessment has some 

limitations.  Since most data presented comes from specific studies with restricted research areas, 

interpolation and extrapolation of this data must be done with caution.  It seems that aspects S. 

intermontana biology, ecology, and conservation vary over the geographic extent of its range.  

Therefore, the information in this assessment should not be taken as definitive of S. intermontana 

in any particular area.  Rather, it should be used as a guide to the range of biological parameters 
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and behaviors possible for S. intermontana, which can then help direct specific investigation to 

clarify the status of local populations in Wyoming as a prelude to major management action. 

Natural History 

Morphological Description 

Adult 

Spea intermontana (Figure 1) are small (3.8cm – 6.3cm) in comparison to other frogs and 

toads and demonstrate sexual dimorphism, with males slightly smaller than females (Nussbaum et 

al. 1983).  Indicative of its common name, the Great Basin “spadefoot” toad has a wedge-shaped, 

black, keratinized cutting tubercle (spade) on the inside of its hind feet that are used for burrowing 

(Figure 1c; Baxter and Stone 1985; Parker and Anderson 2001; Stebbins 2003).  Its skin is 

relatively smooth, lacking the conspicuous “warts” seen in true toads (Bufo spp.; Baxter 1985; 

Parker and Anderson 2001), and the coloration is similar to that of other Spea or Scaphiopus 

species (i.e., western spadefoot, S. hammondii, plains spadefoot, S. bombifrons, and Couch’s 

spadefoot, Scaphiopus couchii).  The dorsal surface is usually tan, gray, or olive, matching the 

ground color (Nussbaum et al. 1983), with two lighter colored stripes running down either side of 

the back that create well-defined hourglass markings (Hall 1998).  The dorsal surface is usually 

mottled with darker, reddish-orange spots (Baxter and Stone 1985; Parker and Anderson 2001; 

Stebbins 2003).  Dark brown spots are usually present on each upper eyelid (Hall 1998; Stebbins 

2003).  The ventral surface of S. intermontana is white or creamy (Figure 1b; Parker and 

Anderson 2001).  Adults may emit a “peanut-like” odor when handled (Stebbins 1951; Waye and 

Shewchuk 1995).   

Spea intermontana can be distinguished from S. bombifrons (also found in Wyoming) by the 

glandular (rather than bony) interorbital boss and the longer, slightly narrower spade.  In addition, 
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it can be distinguished from other Wyoming frogs and toads by the vertically elliptical pupil 

(Figure 1a), teeth in the upper jaw, and no parotid glands (Baxter and Stone 1985; Hall 1998; 

Stebbins 2003).  Male S. intermontana can be distinguished from females by the presence of a 

dark throat patch and nuptial pads (dark raised flesh) on the inner three digits that develop during 

breeding season (Hall 1998; Stebbins 2003).   

Voice 

The mating call produced by the male S. intermontana is a series of short rapid calls lasting 

1/5 - 1 second (Stebbins 2003).  Blair (1956) determined that the average call of S. intermontana 

averaged about 0.26 seconds in Utah and 0.36 seconds in Oregon, which was shorter than the 

intermediate call length of S. bombifrons and the long call of S. hammondii.  The low-pitched 

hoarse snore call is a repeated “kwaah-kwaah-kwaah” and is audible for 100 to 200m and can 

carry up to 1.5 kilometers (Linsdale 1938; Nussbaum et al. 1983; Stebbins 2003).  Calls are 

commercially available (see Davidson 1995 in Hall 1998).   

Tadpole 

Spea intermontana tadpoles are similar in shape and color to S. hammondii.  They have large 

ovoid bodies (i.e., 15-25% wider than it is high; Hall et al. 2002).  At hatching they are 5-7mm 

and can reach 70mm in total body length before metamorphosis is complete (Figures 2a and 2b).  

Dorsal coloration is dark gray-brown or brown to black with gold or brassy flecks and patches.  

The abdomen displays an overall golden iridescence (Hall 1998; Stebbins 2003).  The external 

nares are located on the dorsal side and prominently oriented at an angle of about 35° from straight 

ahead.  The eyes are also positioned dorsally.  The mouth, or keratinized beak, is located 

anteriorly, and can be used as a distinguishing characteristic between the two larval forms of S. 

intermontana:  carnivorous (sharp beak) or herbivorous.  Also, the carnivorous form is generally 

larger (see Hall 1998 and Hall et al. 2002).  A single spiracle located low on the left side of the 
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body is present (Hall 1998).  They are easily distinguished from Bufo tadpoles on the basis of 

color as all Bufo tadpoles are jet black and lack iridescence (Stebbins 2003).  

Eggs 

Spea intermontana eggs are laid as small, irregular packets of jelly (1.5 – 2.0cm in diameter), 

which contain 10-40 pigmented eggs (Figure 2c).  These masses are usually attached to vegetation, 

pebbles, and/or are lying on the bottom of pools.  A female may lay 300 – 500 eggs (maximum 

800) total.  Spea intermontana eggs can be distinguished from “true toad” (family Bufonidae) eggs 

that are laid by the thousands in long strands resembling a pearl necklace and “true frog” (family 

Ranidae) eggs that are laid in spherical or globular masses measuring 6.5 – 15.2 cm in diameter 

(Stebbins 1951; Stebbins 2003).   

Taxonomy and Distribution 

Taxonomy 

The Great Basin spadefoot toad (Spea intermontana) is a member of the Scaphiopodidae 

family, or the “North American spadefoot toads”, in the order Anura.  Prior to 2003, Spea 

intermontana was placed together with the “Eurasian spadefoot toads” in the family Pelobatidae 

(Garcia-Paris et al. 2003).  Within this North American family, researchers have argued as to 

whether one (Scaphiopus; i.e., Hall 1998 and Hall et al. 2002) or two (Scaphiopus and Spea; i.e., 

Tanner 1989 and Wiens and Titus 1991) genera exist.  These arguments have been based on 

morphological and allozymic analysis of various specimens within the genera (see Sage et al. 

1982; Wiens and Titus 1991).  As a result, S. intermontana and has been reclassified 

taxonomically many times over the past 120+ years: Scaphiopus intermontanus (Cope 1883), Spea 

hammondii intermontana (Cope 1889), Scaphiopus (Spea) intermontanus (Tanner 1939), 

Scaphiopus hammondii intermontanus (Schmidt 1953), and most recently as Spea intermontana 
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(Wiens and Titus 1991; Crother 2000).  To date, no recognized subspecies of S. intermontana 

exist; although, phylogenetic analysis of small population samples from the eastern and western 

extremes of S. intermontana range have found allozymic differences (see Wiens and Titus 1991).  

Spea intermontana hybridizes with Couch’s spadefoot (Scaphiopus couchi) in eastern Utah 

(Stebbins 2003). 

Range 

Spea intermontana is found in western North America where suitable breeding habitat occurs, 

from extreme southern British Columbia, Canada, south through the Great Basin to extreme 

northern Arizona and New Mexico, and from the eastern base of the Cascade-Sierran mountain 

system to the Rocky Mountains (Figure 3; Baxter and Stone 1985; Stebbins 2003).  In California, 

they occur east of the Sierra Nevada, and north of San Bernardino County.  In Canada, 

Washington, and Oregon they are situated between the Cascade and Rocky Mountain Ranges.  

They occur throughout the lower portion of Idaho.  They occur throughout Nevada and Utah east 

of the Colorado River, push just south into northwest Arizona, and north into northwest Colorado 

and southwest Wyoming (Hall 1998).  Furthermore, they are found within the following BLM 

physiographic regions: Columbia Plateau, Upper Basin and Range, Colorado Plateau, Wyoming 

Basin, and the Lower Basin and Range (Hovingh et. al. 1985). 

In Wyoming, S. intermontana distribution is patchy, with sightings recorded mostly west of 

the Continental Divide (Figure 4).  Baxter and Stone (1985) report S. intermontana range in the 

center of Wyoming to Fremont and Natrona counties where it meets, but does not extensively 

overlap the range of S. bombifrons.  This range would incorporate the Great Divide Basin and 

Green River Basin, with portions including the Wind River Basin (Baxter and Stone 1985; Knight 

1994).  Spea intermontana have been documented at 44 sites in Sweetwater County, six sites in 
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Freemont County, and one site in Uinta, Lincoln, and Natrona Counties over the past 94 years 

(WYNDD 2005).  In 1999, unidentified spadefoot toads were reported southwest of Laramie, 

Wyoming.  This was a site that had not been previously included in spadefoot range (Larsen 

1999), but may likely have been S. intermontana, based on current estimated range. 

Abundance and Trends 

Little to no information exists on the abundance of S. intermontana across it range, but despite 

this fact it is considered relatively stable at the national level (NatureServe 2005).  In part, this 

lack of information is due to the behavior of S. intermontana during non-breeding months (i.e., it 

is active nocturnally only on humid/rainy evenings and spends inactive periods within 

inconspicuous burrows).  Also, the naturally fluctuating populations and sporadic breeding habits 

of S. intermontana make it difficult to monitor populations.  There have been numerous reports of 

chorusing males in permanent or temporary water sources (see Hall 1998), especially after spring 

and summer rains, which would lead one to believe that they are common in suitable habitat.  

However, recent anecdotal evidence shows a declining number of reported occurrences and actual 

numbers are unknown (WYNDD unpublished data, Keinath et al. 2003).  Further, in areas where 

S. intermontana have been previously observed (either historically or recently), other surveys have 

not documented their presence (see McGee et al. 2002; WYNDD 2005). 

Assessments of individual population trends are critical to determining a species’ status, but no 

monitoring efforts have targeted S. intermontana in Wyoming or throughout its range, so no 

information exists on population trends.  Amphibian surveys that have been conducted in S. 

intermontana range periodically note the presence of S. intermontana, but these observations are 

largely incidental.  In some cases S. intermontana has not been observed where previously 

documented (see Hovingh et al. 1985, Drost and Fellers 1996, and McGee et al. 2002).  This may 
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not necessarily indicate an absence of S. intermontana, or a decline in its population, but rather be 

a factor of S. intermontana life history (i.e., nocturnal, active on rainy evenings, sporadic breeding 

habits, naturally fluctuating populations); the reason is unknown.  Another difficulty that exists in 

determining population (and distribution) trend over the past 120+ years may result from 

misidentification of S. intermontana.  For example, Hall (1998) describes several cases that S. 

intermontana was identified as S. bombifrons in Idaho, and S. hammondii in California, Nevada, 

Oregon, and Washington, as well as other spadefoots being identified as S. intermontana. 

Habitat Requirements 

General 

Spea intermontana are a xeric-adapted amphibian.  They require a water source for breeding 

and larvae/tadpole development in the spring and summer months and loose, sandy soil within arid 

habitats during the nonbreeding season with adequate vegetative cover to provide foraging sites 

and climate protection to retain soil moisture.  Spea intermontana are found at various elevations 

(i.e., from sea level up to 2800m), and therefore occupy a variety of habitats (Baxter and Stone 

1986; Hall 1998; Stebbins 2003).  For example, sub-steppe shrubs (Atriplex sp., Sarcobatus sp., 

and Aremisia sp.) in the basins, pinyon-juniper woodlands (Pinus, Juniperus) in the mid-

elevations, and spruce-fir (Picea spp., Abies spp.), ponderosa pine (Pinus ponderosa), and 

Douglas-fir (Pseudotsuga menziesii) forests in the subalpine zones (Knight 1994; Hovingh 1997; 

Hall 1998; Cannings 1999).  Spea intermontana have also been documented in agricultural areas 

(Linsdale 1938; Hovingh 1997; Hall 1998).  It is unknown which characteristics S. intermontana 

selects a site for: type of vegetation, climate, proximity to water sources, elevation, and/or soil-

type. 
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Since S. intermontana occupy xeric landscapes which are characterized by potential 

evaporation that greatly exceeds annual precipitation (except Sarcobatus spp. shrublands; Knight 

1994), both juvenile and adult S. intermontana rely on loose, sandy soils that allow them to 

“burrow” below the surface and escape the adverse environmental conditions to avoid desiccation 

(Linsdale 1938; Nussbaum et al. 1983; Stebbins 2003; Ovaska et al. 2003).  Burrows are either 

self-excavated or vacated by rodents and other small mammals (Linsdale 1938; Stebbins 1951; 

Ruibal et al. 1969; Stebbins 2003).  In Wyoming, S. intermontana are probably found within the 

soil orders Aridisols (a soil type with distinct horizons that occurs in desert basins and that has 

accumulations of clay, calcium carbonate, gypsum, and/or soluble salts) and Entisols (soils that 

are young and have little or no profile development, such as those that occur on eroding slopes and 

along ephemeral streams; Knight 1994) based on associated vegetation (see General 

Requirements).  Soil texture seems to be an important site characteristic, since Jansen et al. (2001) 

determined that another spadefoot toad (Scaphiopus holbrookii) was unable to burrow in grass sod 

(adults) and gravel (juveniles).  Occasionally S. intermontana may use coarse woody materials or 

rock crevices for refuge (Svihla 1953; Sarell 2004).    

Little information exists on vegetative characteristics that S. intermontana associate with, other 

than the large spread of arid to semi-arid vegetation recorded that S. intermontana has been 

observed in (see above and Hall 1998).  This may be an indication that soil characteristics adjacent 

to suitable aquatic breeding sites are more important than vegetative cover (see Landscape 

Context).  Bragg (1965) reported adults foraging in areas with little to no cover.  Edge effects 

created by vegetation and water sources (or depressed lands where ephemeral pools form), or 

sparse vegetation that is common in xeric habitats, attracts a variety of insect prey (see Diet). 
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Breeding Habitat 

Spea intermontana require a source of water for breeding and successful development of their 

young (Hall 1998; Stebbins 2003).  It appears that water sites selected for breeding by S. 

intermontana are quite variable and differ from year-to-year, depending on the amount of 

precipitation and the presence/absence of water.  They use both ephemeral and permanent water 

sources (i.e., rain pools, roadside and irrigation ditches, flooded fields, intermittent and permanent 

desert streams, and pond and reservoir edges; see Hall 1998), which is unique when compared to 

other spadefoot toads (i.e., breed only in ephemeral water sources; Stebbins 2003).  For example, 

Hovingh et al. (1985) reported that S. intermontana utilized every type of water source available in 

the Bonneville Basin (only 8% were entirely natural), as long as the total dissolved solids were 

less than 5000mg/L.  The sites varied in size from small seeps (0.08m
2
 by 0.10m deep) to large 

reservoirs with over 1200m
3
 of water, possessed a pH of 7.2 – 10.4,  and were generally below 

1600m (74% of the sites).  The most successful breeding sites (i.e., little or no dead tadpoles 

observed) were at water sources that desiccated during the summer, had large draw-downs of 

water, or had stream beds scoured by flash floods (i.e., lacked littoral vegetative growth).  

However, in years of low rainfall, S. intermontana switched from these preferred, more successful 

sites to permanent springs, since the others lacked water.  In springs or streams that are utilized as 

breeding sites and are not stagnant, emergent vegetation is probably important for the attachment 

of eggs (see Nussbaum et al. 1983), as well as calling males to hold onto.  

Area Requirements 

There are no reports in the current literature regarding the area requirements of the S. 

intermontana (i.e., home range requirements).  However, given the species preferences (i.e., 

fossorial, sedentary lifestyle) and life history requirements (i.e., breed in water and hibernate on 

land), one could surmise that so long as the area contained suitable soil for burrowing adjacent to 
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an open body of water, the area could be small (i.e., <0.5m
2
; Zug 1993).  There have been some 

reports of adults migrating up to 100 meters between breeding pools and non-breeding habitats 

(Lindsdale 1938; Bragg 1965); however, this may be indicative of local habitat rather than species 

life history in general, since others have suggested that males may travel greater than 5km to find 

scarce water sources (see Hovingh et al. 1985).  Blaustein et al (1994) presents data on home 

range estimates of several amphibian species that ranged from 0.02m
2
 to 24.34m

2
. 

Landscape Context 

Based upon current literature, optimal S. intermontana habitat would consist of dry, sandy 

soils within desert shrub (i.e., Artemesia spp.) located fairly close (<5km) to ephemeral or 

permanent water sources required for breeding (see Habitat).  The juxtaposition of these features 

would be important to minimize energy expenditure between foraging and breeding grounds, as 

well as provide excellent opportunity to forage for insects, since insects are most populous in/near 

vegetation and standing water. 

Movement and Activity Patterns 

Information on S. intermontana movements and activity is largely restricted to its breeding 

season and habitat, since that is when S. intermontana is most conspicuous (i.e., mating calls, 

migratory and dispersal movements).  Otherwise, S. intermontana aestivate in burrows, except for 

occasional nocturnal foraging bouts when environmental conditions are suitable.  There are very 

few reports on activity and movement patterns aside from breeding season.  Most information 

known is anecdotal or surmised from similar spadefoot species.  
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Seasonal Movements   

Migration 

Adults migrate to aquatic breeding habitats (males first, then females) usually after the first 

warm rainfall in the spring (Bragg 1965; Hovingh et al. 1985; Stebbins 2003), although the 

stimulus for migration to breeding sites has been debated (see Hall 1998).  Mating lasts only a few 

days, in which afterwards, adults will emigrate from the aquatic breeding sources to terrestrial 

habitat that provides productive foraging sites and adequate protection from the arid climate (see 

Nonbreeding Habitat).   The distance S. intermontana travels to and from breeding sites and 

terrestrial habitat is largely unknown.  It has been documented that they travel several hundred 

meters (Linsdale 1938; Bragg 1965), and suggested that they may migrate over 5km in search of 

adequate water sources for breeding (Hovingh et al. 1985).  For most aquatic-breeding 

amphibians, migration finds species within 200m of aquatic breeding habitat (Semlitsch 2000).  

For behavior and activities associated with breeding, see Breeding Behavior. 

Dispersal 

After the young metamorphose at breeding sites, they immigrate to adequate terrestrial habitat.  

No published information is available on the distances traveled by the juveniles, but Harestad 

(1985) speculated that small S. intermontana that were captured and measured 110m from a pond, 

which had been monitored three weeks prior documenting the growth of S. intermontana larvae, 

may have been the same individuals that dispersed from that breeding site.  Overall, aquatic-

breeding amphibians are thought to disperse within 1km of their developmental site; the larger the 

juvenile at complete metamorphosis, the better the locomotor skills (Semlitsch 2000).   

Daily Activity and Energy Budgets 

Spea intermontana lead a sedentary, fossorial lifestyle when not engaged in breeding 

activities, which assists survival in the semi-arid to arid areas they inhabit.  They are generally 
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nocturnal, foraging when weather conditions permit (i.e., rainy, humid, and/or mild temperatures 

>12°C); although they have demonstrated crepuscular patterns of activity (Linsdale 1938; Dimmitt 

and Ruibal 1980; Nussbaum et al. 1983; Stebbins 2003; Sarell 2004).  Foraging activities may be 

limited to only a few weeks a year (varies with local conditions); however, this is usually enough 

time to acquire and accumulate energy reserves in order to successfully maintain 

aestivation/hibernation and reproductive activities (see Dimmitt and Ruibal 1980; Storey 2002).  

Bragg (1965) reported that Spea species of spadefoots emerge from burrows more often than 

Scaphiopus species, most likely as a result of more mesic habitats (Dimmitt and Ruibal 1980).  

The distance traveled to foraging areas has not been documented, but most likely it is not too far 

from burrows in order to conserve energy and prevent desiccation.  No documentation exists as to 

when larvae and tadpoles are active.  It can be assumed that activity may be limited to nighttime to 

reduce the risk of predation during the day, although they do possess cryptic coloring to reduce 

predator detection (Hall et al. 2002).  Toadlets have been observed foraging in daytime hours 

(Linsdale 1938), but most often forage at night.   

During warmer months, S. intermontana escape the dry, hot conditions by aestivating in 

underground burrows vacated by rodents and other small mammals or into burrows that are self-

excavated (Linsdale 1938; Stebbins 1951; Ruibal et al. 1996; Storey 2002; Stebbins 2003; 

NatureServe 2005).  During the colder, winter months, S. intermontana will hibernate below the 

frostline, moving deeper in the soil if necessary (0.2m – 0.9m; Zug 1993; Ruibal et al. 1996).   

Ruibal et al. (1996) determined that Scaphiopus hammondii, a related spadefoot species, used 

burrows that were deeper in the winter and pre-emergence months (24cm – 91cm) than during the 

spring and summer months (1.3cm – 4.9cm) when rains were more regular.  Dormancy is thought 

to be triggered by changes in photoperiod (Seymour 1973b), and is an adaptation for survival in 

arid, semi-arid environments (McClanahan 1972; Storey 2002). 



Buseck, Keinath, and Geraud - Spea intermontana  January 2005 

Page 16 of 57 

Burrowing requires a high rate of energy expenditure.  In a close relative (Scaphiopus 

hammondii), burrows were dug in bouts resting for enough time in between to maintain a constant 

use of energy and keep activity aerobic, rather than anaerobic (Seymour 1973b).  Spea 

intermontana may aestivate for 9 – 10 months of the year (Bragg 1965; Storey 2002), which is 

possible by reducing their oxygen intake, thus reducing metabolic energy expenditure (Seymour 

1973a).  Energy acquired for long periods of inactivity is gained during feeding bouts that may 

only last for a week when environmental conditions exist (Dimmitt and Ruibal 1980; Storey 

2002).   

No studies have specifically addressed energy budgets of S. intermontana, and only a couple 

of studies (i.e., Seymour 1973a, b; Dimmitt and Ruibal 1980; Storey 2002) have investigated the 

energy demands of other spadefoot toads.  The critical elements for long-term dormancy (i.e., 

aestivation and hibernation) are sufficient fuel reserves and water retention (Storey 2002).  

Overall, it has been determined that spadefoot toads are remarkably efficient at converting food 

for growth and energy, and are capable of obtaining fat (specifically in abdominal fat bodies) for 

over-wintering in very few meals (Dimmit and Ruibal 1980).  Spea intermontana may emerge 

from hibernation with considerable fat (Stebbins and Cohen 1995), and this is thought to relate to 

the uncertain opportunities for breeding in these animals (Seymour 1973a).  Seymour (1973a, b) 

and Zug (1993) present excellent discussions on the energy metabolism of dormant spadefoot 

toads, including rate of oxygen consumption in relation to metabolism.  In addition to efficient 

energy use, spadefoot toads are capable of impeding water loss during dormancy (which can be 

greater than 50% of total body mass) by elevating osmolarity of body fluids via production of high 

concentrations of solutes and reabsorbing water from their bladders as they desiccate (Zug 1993; 

Storey 2002). 
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Reproduction and Survivorship 

Breeding Phenology 

The timing and synchrony of breeding in S. intermontana differs across its range and appears 

to be dependent on the type of breeding habitat (ephemeral vs. permanent) and possibly 

temperature and spring/summer rains.  If ephemeral breeding habitats (i.e., flooded pastures) are 

utilized, breeding is sporadic and more synchronous (timing dependent on water availability), 

whereas in permanent breeding habitats (i.e., springs), breeding is more regular and asynchronous 

(Linsdale 1938; Hall et al. 1997; Morey and Reznick 2000, 2004).  This variation results from the 

risk factor associated with the permanence of breeding habitat for successful larval development 

(Morey and Reznick 2000, 2004).  Sexually mature adults (two – three years; Nussbaum et al. 

1983) will aggregate at water sites for short time intervals (1-3 days) to breed from early April 

through July.  Breeding may be initiated by spring and summer rains, especially if breeding sites 

utilized are ephemeral (Bragg 1965; Hall 1998; Cannings 1999; Stebbins 2003; Morey and 

Reznick 2004).  However, this is debatable.  Several reports have indicated breeding and/or 

chorusing of S. intermontana that did not occur directly after significant rainfall (usually in 

permanent water sources or location of burrows significantly far from available water sources; see 

Hovingh et al. 1985 and Hall 1998).  There have been no reports citing optimal or even preferred 

breeding temperatures; however, Fouquette (1980) recorded S. intermontana males chorusing 

when the air temperature was 3.3 – 21.7°C and the water temperature was 10.2 – 24.1°C.  

Similarly, Hall (1998) recorded calls of S. intermontana at an air temperature of 19°C and a water 

temperature of 21°C and Blair (1956) recorded “mating” calls at air temperatures 18°C and 13°C 

and water temperatures 17°C and 21°C, consecutively.  Morey and Reznick (2000) successfully 

developed S. intermontana eggs/larvae in a laboratory at water temperatures of 25°C, which is 

thought to be nearing the temperature threshold for this species.  
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Breeding occurs with an inguinal amplexus embrace (male clasps female with forelimbs from 

behind), allowing the male to juxtapose the female cloacae and ensure successful fertilization of 

eggs as they emerge from the cloacae (Zug 1993; Stebbins 2003).  Three hundred to 500 (800 

maximum) eggs are laid and attached to vegetation, pebbles, or on the bottom of the pool in 

clusters of 10 – 40 (Nussbaum et al. 1983; Morey and Reznick 2000; Stebbins 2003).  Time for 

the eggs to hatch and larvae to metamorphose to juveniles and leave the breeding ponds is quite 

rapid (an adaptation of surviving in an arid environment) and varies across its range.  

Development appears to demonstrate plasticity based on environmental conditions and resource 

availability (see Linsdale 1938, Hall et al. 1997, 2002, and Morey and Reznick 2000, 2004), 

increasing with evaporating water and higher temperatures (Stebbins 1951).  Eggs hatch in two to 

three days during warm weather and seven or more days in cooler weather (Nussbaum et al. 1983; 

Hall et al. 1997; Hall 1998).  Larvae development (hatching to metamorphosis) takes about 48 

days (range:  36-60 days; Morey and Reznick 2004) and seems to vary with food availability.  For 

example, Morey and Reznick (2000) documented that S. intermontana larvae given a large diet 

(69mg/day) metamorphosed more quickly and grew much faster (17.8 days, 2.1g) than larvae 

given a small diet (6mg/day; 29.3 days, 0.78g).  A complete description of larvae development, 

from hatching to complete metamorphosis can be found in Hall et al. (1997).  Often, toadlets have 

not entirely lost their tails before leaving the water and foraging.  This may be a result of 

evaporation/desiccation of temporary breeding sites (Wood 1935; Nussbaum et al. 1983; Hall et 

al. 1997). 

Breeding Behavior 

Male S. intermontana emerge from “hibernating” burrows within the soil and migrate to 

adequate water sources to initiate “mating” choruses with the purpose of “calling” female S. 

intermontana to these selected breeding sites.  During mating calls, males are usually partially 
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submerged near the shore, either sitting on the bottom of the pool or holding onto vegetation (see 

Hall 1998).  Stimulus for the emergence of the males is largely unknown.  The spring/summer 

rains may stimulate the emergence, especially if temporary water sources are utilized for breeding 

(Linsdale 1938; Hovingh et al. 1985).  Ambient temperatures that provide warm enough water 

environments to facilitate larval development may be another stimulus (Morey and Reznick 2000).  

Finally, it is thought that the chorusing of other toads may initiate male S. intermontana 

emergence to breeding ponds (Hovingh et al. 1985).   

Breeding is explosive (occurs over only a few days; Eggert and Guýetant 2003) and seems to 

occur whether or not there is a large aggregate of males chorusing (Blair 1956).  However, some 

reports have mentioned that more female S. intermontana are present at breeding sites where the 

chorus is louder (Eggert and Guýetant 2003).  Males participate in scramble competition when 

females arrive at the breeding sites, usually leaving females with little opportunity to select a mate 

(Bragg 1965; Stebbins and Cohert 1995; Eggert and Guýetant 2003).  There have been no specific 

reports in the literature of the affect of disturbance on the mating calls of S. intermontana; 

however, authors have reported the cessation of calls in their presence that was resumed after they 

left the site.  At the conclusion of breeding, adults migrate back to foraging habitat and replenish 

their fuel reserves needed to sustain them for the following months of aestivation and hibernation 

(Storey 2002).  

It would seem likely that S. intermontana exhibit high breeding site fidelity, returning to the 

same water source year-after-year, especially if the breeding site was permanent, based on 

recorded migratory distances (see Migration).  However, no reported information addresses 

fidelity specifically for S. intermontana.   
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Fecundity and Survivorship 

Female S. intermontana are capable of producing 300 – 500 eggs at one time (Nussbaum et al. 

1983), and have only been observed or reported mating once per year.  Some authors have 

speculated that breeding may not be an annual event, and is dependent on suitable conditions for 

producing eggs (i.e., existent water sources, enough accumulation of fat reserves to produce 

eggs/sperm).  Age at first breeding is two to three years (Nussbaum et al. 1983). 

It is unknown how many eggs successfully hatch, how many larvae survive to complete 

metamorphosis, and how many juveniles survive the migration to nonbreeding habitat.  In an ideal 

breeding habitat free of predators, resource competition, and desiccation and supplied with an 

ample food supply, all larvae could potentially survive to metamorphosis (see Morey and Reznick 

2000).  Habitat alterations and water quality play a large role in the success of survival (see 

Semlitsch 2000; Ovaska et al. 2003).  No published information is available on the longevity of S. 

intermontana.  Hall (1998) describes a personal experience of capturing an adult (two – three 

years of age) and keeping it alive in captivity for the next four years, and eluded to a dissertation 

that stated adult S. intermontana may live to be 8 – 10 years of age (Northen 1970 in Hall 1998).  

Food Habits 

Spea intermontana diet and foraging habits reflect the adaptive behavior of an ectotherm, 

which regulates its body temperature through the environment, rather than metabolic energy 

obtained from food sources.  Instead, energy obtained from food is allocated to such processes as 

growth and reproduction, and reflects the diets and frequency of food intake by S. intermontana 

during different life stages (i.e., larvae vs. metamorphic vs. breeding adult).   



Buseck, Keinath, and Geraud - Spea intermontana  January 2005 

Page 21 of 57 

Diet 

Adults 

It is generalized that all adult spadefoot toads (Scaphiopus and Spea) are opportunistic 

carnivores (Bragg 1965; Whitaker et al. 1977), eating what prey happens to come along that is 

smaller than them (Zug 1993; Stebbins and Cohen 1995).  Very little data exists on the food items 

taken specifically by S. intermontana, but it is assumed that it varies across its range.  It is known 

that S. intermontana eat ants, beetles, grasshoppers, crickets, and flies (Tanner 1931 in Whitaker et 

al. 1977; Stebbins 1972; Nussbaum et al. 1983).  In British Columbia, it was reported that one 

adult regurgitated several larval Lepidopterans and a beetle (Waye and Shewchuk 1995).  

Whitaker et al. (1977) examined the diets of four other spadefoot toads and determined that the 

most important foods by volume were Lepidopterous larvae and adults, Scarabaeidae and 

Carabidae adults, termites, Lygaeidae, grasshoppers, crickets, and ants, which may be similar for 

S. intermontana. 

Larvae/tadpoles 

Spea intermontana larvae must survive to metamorphosis in habitats that are often ephemeral 

(Hall 1998; Hall et al. 2002), and as a result, have developed divergent morphological features that 

enables them to adjust to different environmental conditions.  The carnivorous larvae have a 

higher protein diet, and thus an advantage to grow and metamorphose faster than the herbivorous 

or generalist larvae (Hall et al. 1997, 2002).  The cannibalistic larvae diet consists of insects, 

carrion (carcasses of other tadpoles), and smaller tadpoles (Linsdale 1938; Bragg 1965; Hall et al. 

2002).  The diet of the herbivorous larval stage consists of nearly every type of water born organic 

matter, such as plankton, algae, organic debris and small plants.  Occasionally they may consume 

carrion (thus “generalist”).  Often times these tadpoles metamorphose to smaller sized toads 
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(Bragg 1965; Hall et al. 1997, 2002).  Metamorphic tadpoles (toads sometimes with tails) feed on 

insects (see adult), including grasshoppers captured outside of the water (Cope 1889 in Hall 1998). 

Foraging   

Adults 

Very little information has been published regarding the feeding habits and foraging strategies 

of adult S. intermontana.  It is known that S. intermontana are primarily nocturnal feeders and 

emerge from burrows to feed only during rainy or extremely humid evenings, in order to prevent 

rapid desiccation (Whitaker et al. 1977; Dimmitt and Ruibal 1980; Nussbaum et al. 1983).  During 

foraging bouts, which usually occur after breeding, S. intermontana are able to consume 6% (± 

1.1%) of their body weight and convert about 26% of that meal to energy reserves (Dimmitt and 

Ruibal 1980), allowing rapid energy accumulation to mitigate the uncertainty of the next meal.  

Also, the environmental constraints may result in large groups of S. intermontana foraging 

together (see Linsdale 1938; Stebbins 1951).  Bragg (1965) describes a hunting spadefoot (spp. 

unknown), hopping slowly along alert and orienting toward movement smaller than itself.  He 

indicated there was some selection in larger food items (ignoring smaller food items such as ants), 

perhaps an adaptation to decrease energy spent foraging and hasten retreat back into “safe” 

burrows. 

Larvae/tadpoles 

Larvae forage at the surface film of water, along suspended vegetation, or along substrate 

found on the bottom (Linsdale 1938; Hall et al. 2002).  The time of day that tadpoles and juvenile 

toads (toadlets) feed most is unclear; however, Linsdale (1938) suggested that most “hide” during 

daylight hours, even though he did observe toadlets foraging diurnally.     
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Water Intake 

Spea intermontana only require water sources for mating and egg and tadpole development 

(see Breeding Habitat).  Water needed for metabolic processes is not obtained from direct 

drinking, rather through the skin, which is thin and water permeable.  Spea intermontana has the 

ability to extract moisture from the soil and from the air on humid night.  Therefore, soils that 

contain some amount of moisture are an important component of terrestrial, nonbreeding habitat.  

Water is also obtained from its diet (Zug 1993).  During aestivation and hibernation, S. 

intermontana will retain urea in concentrated forms, and utilize it when needed for metabolic 

processes (see Zug 1993; Storey 2002). 

Community Ecology 

Amphibians have been often deemed ecologically important.  They have been considered 

beneficial to society by consuming a variety of pest organisms, such as insects.  In addition, 

because their moist skin and eggs are exposed to the elements in air and water they are sensitive to 

environmental change.  Therefore, declines in population of amphibians may be the first indicator 

of adverse impacts on our ecosystems (Ovaska et al. 2003).   

Predators and Competitors 

Predation of adult S. intermontana has not been well documented in published literature, 

although it most likely occurs.  Possible predators of adult S. intermontana (as well as developing 

larvae) are birds (i.e. passerines), reptiles (i.e. snakes), other amphibians, and small mammals (i.e., 

felids, mustelids, viverrids, and procyonids; Zug 1993).  Physiological characteristics (i.e., cryptic 

coloration; Bragg 1965; Zug 1993) and behavior of adult S. intermontana (i.e., nocturnal habits, 

regurgitation, and excretion of an odorous mucous; Bragg 1965; Waye and Shewchuk 1995) 

probably discourage or distract predators.  Wright and Wright (1949 in Hall 1989) reported S. 
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intermontanus remains in the dung of coyotes (Canis latrans), and predation of adult S. 

itnermontana by burrowing owls (Athene cunicularia) was reported (Gleason and Craig 1979; 

Green et al. 1993).  The earlier life stages of S. intermontana are more susceptible to predation and 

have been better documented in the literature.  Spea intermontana larvae have been depredated by 

the western terrestrial garter snake (Thanmophis elegans vagrans; Wood 1935), the common crow 

(Corvus brachyrhynchos; Harestad 1985), other tadpoles (including the carnivorous form of S. 

intermontana; Hall 1998), and most likely fish species (Drost and Fellers 1996).  Alterations to 

terrestrial habitat that create edge or unnatural corridors may increase predation risk for S. 

intermontana (see Knick et al. 2003). 

Competition for S. intermontana is generally for food resources, especially in the development 

stage, and can be intra- or inter-specific.  Other amphibian species utilize the same temporary and 

permanent water sources for breeding grounds, each depositing hundreds of larvae, which well 

exceed the plant and/or insect food items available, creating intense competition (Stebbins 1951; 

Stebbins and Cohen 1995).  In some cases, it is speculated that larger carnivorous/cannibalistic 

forms of larvae develop to “out-compete” the herbivorous forms (Morey and Reznick 2000).  

Competition for food resources among adults is most likely intra-specific, since they tend to 

inhabit the same terrestrial foraging areas (Stebbins and Cohen 1995). 

Parasites and Disease 

Goldberg and Bursey (2002) found five different helminth species in 47% (16 of 34) of adult 

S. intermontana obtained from three (Arizona, Nevada, and Utah) different museums:  (Polystoma 

nearcticum in the lung and bladder, Distoichometra bufonis in the small intestine, Aplectana 

incerta in the small and large intestine, Physaloptera sp. [larvae] in the stomach, and Acuariidea 

gen. sp. [larvae] in cysts on the stomach wall).  However, little if no information exists on the 
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virulence of the parasites or on the effect each of these parasites has on the health, growth, or 

reproductive output of S. intermontana, or what effects may be incurred on the population 

structure and dynamics (Zug 1993).  Most likely these parasites are benign and/or S. intermontana 

is resistant and durable.  No published documentation was found about infectious diseases in S. 

intermontana individuals or populations. 

Symbiotic and Mutualistic Interactions 

There are no documented symbiotic or mutalistic interactions between S. intermontana and 

other amphibian or non-amphibian species.  Spea intermontana have been associated with the 

western toad (Bufo boreas; Blair 1956; Drost and Fellers 1996), Couch’s spadefoot (Scaphiopus 

couchii; Stebbins 2003), western spadefoot (Spea hammondii; Linsdale 1938), Bufo microscaphus, 

B. puncatus, and Hyla arenicolor (Blair 1956).  It is thought that the chorusing of other toads may 

initiate male S. intermontana emergence to breeding ponds (Hovingh et al. 1985). 

Conservation 

Conservation Status 

Federal Endangered Species Act 

Spea intermontana is not currently listed or being considered for listing under the United 

States Endangered Species Act (ESA).  In Canada, however, S. intermontana has been listed as 

threatened under the Species at Risk Act of 2004 (SARA).  This listing is based on a species 

assessment prepared by the Committee on the Status of Endangered Wildlife in Canada 

(COSEWIC), which proposed S. intermontana receive a “threatened species” listing based on an 

increasing loss of critical habitat and breeding sites.  SARA provides measures to protect and 

recover a listed species (COSEWIC 2004; CWS 2004).   
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Bureau of Land Management 

The State Offices of the Bureau of Land Management (BLM) in Colorado and Wyoming list S. 

intermontana on their sensitive species lists.  According to the BLM Manual 6840, this 

designation is meant to provide protection of S. intermontana and the habitat on which they 

depend.  Therefore the BLM is responsible for reviewing programs and activities on BLM land to 

determine their potential effect on S. intermontana (USDOI BLM Wyoming 2001; Keinath et al. 

2003).     

Forest Service 

The range of S. intermontana encompasses portions of 6 forest service regions, including the 

far western portion of the Northern Region (R1), the western half of the Rocky Mountain Region 

(R2), the far northwest portion of the Southwestern Region (R3), the Intermountain Region (R4), 

the far eastern part of the Pacific Southwest Region (R5), and the eastern half of the Pacific 

Northwest Region (R6).  Currently, none of these regions include S. intermontana on their 

sensitive species lists.  

State and Provincial Wildlife Agencies 

The Wyoming Game and Fish Department (WGFD) has developed a matrix of habitat and 

population variables to determine the conservation priority of all native, breeding bird and 

mammal species in the state.  Seven classes of Native Species Status (NSS) are recognized, with 

NSS1 representing critically imperiled species and NSS7 representing stable or increasing species.  

Classes 1, 2, 3, and 4 are considered to be high priorities for conservation attention.  The WGFD 

assigns S. intermontana a special concern rank of NSS4, based on their estimates that S. 

intermontana populations in Wyoming are declining and/or their habitat is vulnerable but no loss 

has occurred, in addition to the fact the species is not considered sensitive to human disturbance 

(Keinath et al. 2003).   
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The Colorado Division of Wildlife (CDOW) used to recognize S. intermontana as being of 

special management concern (CNHP 1996), but recent revisions have eliminated it from the list 

(http://wildlife.state.co.us/species_cons/list.asp).  British Columbia has included S. intermontana 

on its “Blue List”, indicating that it is experiencing a loss and alteration of critical habitats and 

breeding sites and therefore is vulnerable to possible local extinction (COSEWIC 2004). 

Natural Heritage Ranks 

The Natural Heritage Network assigns rangewide and state-level ranks to species based on 

established evaluation criteria.  Spea intermontana merits a global rank of G5, which means that 

rangewide it is deemed by Heritage scientists to be Apparently Secure (NatureServe 2005).  

Further, nine western states have assigned a State Rank to S. intermontana, and two have ranked it 

as S2 (imperiled) or S1 (critically imperiled).  Specific State Ranks are as follows:  Arizona (S2), 

California (S5), Colorado (S3), Idaho (S4), Nevada (S4), Oregon (S5), Utah (S5), Washington 

(S5), and Wyoming (S3) (NatureServe 2005; Keinath et al. 2003; WYNDD 2004).   In general, 

state ranks are assigned based on the assessed risk of extinction within a state, where S1 species 

are deemed critically imperiled and S5 species are deemed demonstrably secure.  These 

assessments are based on biological information on population status, natural history, and threats 

at the state level.   

The Wyoming Natural Diversity Database (WYNDD) gives S. intermontana a Wyoming 

Contribution Rank of "high."  This rank is given to S. intermontana because the survival of 

Wyoming populations may make a large contribution to the species range-wide persistence 

(Keinath et al. 2003; WYNDD 2004).  
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Biological Conservation Issues 

Declines in amphibian populations throughout the world have been noted; however, it is 

uncertain if these declines are a result of natural fluctuations in amphibian populations or human 

impacts.  Long-term (decades) studies need to be conducted in order to 1) understand the natural 

fluctuations in amphibian populations – their magnitude, frequency, degree of regularity, and 

causes, and 2) determine the effects anthropogenic factors have on amphibian populations 

(Blaustein et al. 1994; Pechmann and Wilber 1994; Stebbins and Cohen 1995).  Until then, it can 

only be hypothesized what has caused declines in amphibian populations throughout the world, 

since some declines are occurring in pristine, protected habitats (Drost and Fellers 1996; Semlitsch 

2000).  This assessment has attempted to identify important breeding and nonbreeding habitats as 

documented in published literature, as well as other factors that may influence the survival of S. 

intermontana.  The next section will address possible threats to the survival and success of S. 

intermontana populations throughout its range, and management actions that can be taken to 

mitigate these threats. 

Extrinsic Threats 

Habitat Alteration 

Spea intermontana are dependent on aquatic habitats for breeding and development, and 

terrestrial habitats for foraging areas, aestivating/hibernating sites, and dispersal routes within 

xeric environments.  Alteration to any of these habitats could adversely affect the persistence of S. 

intermontana populations, as well as other aquatic-terrestrial amphibians.  This is of particular 

concern to managers since wetlands are decreasing at alarming rates (i.e., 53% of original 

wetlands in the U.S. have been lost to human development during the last 200 years; Dahl 1990 in 

Semlitsch 2000), and xeric shrublands are becoming fragmented, degraded, or lost with 

agriculture, urban, and oil/gas development (i.e., 50-60% sagebrush steppe modified or lost in 
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U.S.; West 1996 in Knick et al. 2003; Cannings 1999).  Management of these habitats is important 

at the local and regional levels to maintain viable population and genetic diversity (Semlitsch 

2000).  To date, few studies have assessed what effects anthropogenic disturbances (i.e., 

agriculture, mineral exploration, urban development, and recreation) would have on S. 

intermontana populations. 

Aquatic habitat loss could occur directly from pond drainage or filling, creek diversion, water 

extraction, and urban development (Semlitsch 2000; Ovaska et al. 2003).  For example, some 

studies in British Columbia attribute the decline of S. intermontana to be a direct result of urban 

development:  it depletes the groundwater reserves, resulting in permanent water sources 

becoming seasonal, and temporary water sources becoming too ephemeral to be used successfully 

as breeding sites (i.e., not enough time to develop and metamorphose; Cannings 1999).  However, 

the overall effect of such alterations on S. intermontana populations may not be adverse.  For 

example, range improvements that increased irrigation in the Great Basin benefited S. 

intermontana by increasing breeding sites, since they are able to utilize both permanent and 

temporary water sources, unlike other spadefoot toad species (Nussbaum et al. 1983).  In British 

Columbia, S. intermontana were documented using temporary and semi-permanent water sources 

that had been altered in urban and rural developments, as well as city parks, riparian zones, and 

recreational areas (Ovaska et al. 2003).  Complete loss of aquatic breeding habitat, however, will 

limit the number of breeding sites available, and potentially cause large aggregations of S. 

intermontana (as well as other amphibian species).  This aggregation could increase disease and 

pathogen transfer among species and affect larval growth (Semlitsch 2000; Ovaska et al. 2003).   

Creation of roads in the west has increased substantially over the past couple decades and 

threatens amphibian populations through the loss of habitat, fragmentation and limitation of 
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dispersal/migration capacity, alteration of adjacent terrestrial and aquatic habitat (i.e., siltation in 

water sources), the facilitation of invasive species and increased predation risk, and direct road 

mortality (Cannings 1999; Semlitch 2000; Mazerolle 2004).  Fragmentation of terrestrial habitat 

by roads may be most detrimental to S. intermontana populations, since it could block natural 

migration and dispersal corridors, limiting the distribution of individuals and affecting overall 

fitness of populations (i.e., decreasing genetic diversity; Hels and Nachman 2002).  In addition, 

road-building often occurs in warmer weather, which coincides with breeding season, and could 

disturb breeding sites, as noted by Bragg (1965). 

Research on the effects of fire on S. intermontana has not been conducted; however, fire 

probably has little direct lethal effects on adults (remain in burrows), eggs, or tadpoles (exist in an 

aquatic environment).  In addition, S. intermontana does not seem to depend on vegetative cover 

for survival, and therefore the change in cover and vegetative species composition as a result of 

fire most likely has no direct adverse effects (however, see Invasive Species below).  The 

diversity, density, and species composition of arthropod species (S. intermontana diet) would be 

altered in both aquatic and terrestrial habitats, and therefore, may indirectly affect S. intermontana 

populations. However, it seems that S. intermontana (both terrestrial and aquatic life stages) are 

diet generalists, and so the change in arthropod prey base may not have an adverse affect on S. 

intermontana populations (Howard 1996; Franke 2000).  More research is needed. 

Oftentimes it is difficult to understand the exact affect alterations may have on a population 

because of the naturally fluctuating populations.  If changes occur to habitats in a time of naturally 

low populations, the changes in habitat may just drive these populations to such low numbers that 

they may not be able to recover when environmental conditions are most favorable (Ovaska et al. 

2003).    
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Environmental Contamination 

Environmental contamination can have profound effects on amphibian populations, both 

directly and indirectly (reduction in prey abundance), and therefore should be considered a large 

factor in amphibian declines (Semlitsch 2000; Ovaska et al. 2003).  There are several 

characteristics that make S. intermontana (as well as other amphibians), particularly susceptible to 

environmental pollutants, such as 1) life cycle, which includes both aquatic and terrestrial habitats, 

2) absorptive surfaces that are permeable to gases and liquids (adults, eggs, and larvae), 3) diet 

(insects and plant algae), and 4) lipid-dependence during hibernation/aestivation and reproduction 

(see Stebbins and Cohen 1995).  Therefore, pesticides and herbicides used in agricultural and 

forest management practices, as well as toxins and heavy metals associated with urban, 

agricultural, and oil and gas developments, may be responsible for some documented declines of 

S. intermontana populations.  However, this connection is often difficult to establish (see Drost 

and Fellers 1996 and Semlitsch 2000).  No studies have documented the effects of chemical 

toxicants on S. intermontana populations specifically.  Only recently have ecotoxicological studies 

focused on amphibians (Hall and Henry 1992 in Semlitsch 2000). 

Ovaska et al. (2003) provides a great summary of environmental contaminants, such as 

insecticides, herbicides, fungicides, and heavy metals, and their adverse affects on various 

amphibian species.  Some adverse effects reported include:  acute toxicity (i.e., direct mortality), 

reduced growth and development, and adverse effects on reproduction, behavior, and biochemical 

homeostasis (Bishop 1992).  Toxicants that are present in and around aquatic habitat may be most 

devastating to populations, since exposure would occur during critical development and 

metamorphose stages (Semlitsch 2000).  However, since it has been reported that different 

amphibian species demonstrate variable responses to the same chemical toxicant (see Stebbins and 
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Cohen 1995; Bridges and Semlitsch 2000; Ovaska et al. 2003), it would be difficult to extrapolate 

the possible effects chemical toxicants would have on S. intermontana.  

Invasive Species 

Nonnative species can affect S. intermontana directly through predation and competition for 

resources, and indirectly through habitat alteration and introduction of diseases (Semlitsch 2000; 

Ovaska et al. 2003).  Habitat disturbance further facilitates the introduction and spread of 

nonnative species.  No studies have specifically addressed the effects of invasive species on S. 

intermontana.  Most research conducted on other amphibians has investigated the effects of 

predatory species on populations.  However, invasive plant species could also affect amphibian 

populations. 

Fish are considered one of the primary threats for aquatic-terrestrial amphibian populations, 

because they can be both predators and competitors of larvae (Semlitsch 2000).  In the West, the 

decline or local extinction of amphibian populations have been attributed to both native and 

introduced fish (Orchard 1992; Bradford et al. 1993; Drost and Fellers 1996; Semlitsch 2000).  

Spea intermontana are known to use more permanent water sources for breeding sites, where 

predatory fish would be present, and therefore could suffer population declines, or be forced to 

move to less favorable breeding sites.  American bullfrogs (Rana catesbeiana) have also been 

introduced to new areas in the West and have adversely affected native amphibian populations by 

depredating their larvae and competing for food sources (Reaser 2000; Semlitsch 2000; Ovaska et 

al. 2003).  Rana catesbeiana inhabit permanent water sources in habitats similar to S. 

intermontana, and could pose a threat to S. intermontana populations in locales that may be 

occupied by both species (i.e., California, Colorado, Nevada, Utah, Washington, Oregon, and 

Idaho).  Currently, R. catesbeiana does not overlap S. intermontana range in Wyoming (Stebbins 

2003).   
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Cheatgrass (Bromus tectorum), an invasive grass species that is common in sagebrush steppe 

and other desert shrub ecosystems in the West (Knight 1994), could have devastating effects on 

terrestrial habitat of S. intermontana.  Cheatgrass will grow in any type of soil but does best in 

deep, loamy, or coarse-textured soils and is common in deep sandy soils in big sagebrush stands 

on flat uplands and valley bottoms in mountains and foothill areas (Zouhar 2003), which are 

preferred by S. intermontana (see Nonbreeding Habitat).  Unlike desert shrubs (i.e., Artemesia 

spp.) which have long taproots that exploit water reserves deep in the soil (Terminstein 1999), B. 

tectorum has fibrous roots that reduce soil moisture at the surface and to a depth of 70cm (Zouhar 

2003).  Through this different root system, cheatgrass has the ability to change the hydrology of 

the landscape, not only affecting the permanency of water sources nearby (altering the water 

table), but removing moisture in the soil that S. intermontana depends on for maintaining 

metabolic processes during aestivation and hibernation.  In addition, the fibrous root structure of 

cheatgrass decreases the ease that S. intermontana can burrow in the soil (see Jansen et al. 2001).  

Actions should be taken to prevent the introduction of cheatgrass, by limiting grazing in areas 

known to contain S. intermontana populations (Terminstein 1999; Zouhar 2003).   

Other 

This assessment focused on what was deemed the three most critical extrinsic threats facing S. 

intermontnana popoulations in Wyoming.  Other threats that have been attributed to the decline or 

local extinction of amphibians in the West are:  acid precipitation, stochastic events (i.e., drought, 

flashfloods), disease and pathogens, and commercial exploitation.  More detailed information on 

these threats can be found in Drost and Fellers (1996), Reaser (2000), Semlitsch (2000), Nyström 

et al. (2002), Ovaska et al. (2003), and Burrowes et al. (2004). 
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Intrinsic Threats 

Habitat Specificity and Site Fidelity 

Spea intermontana require water sources for breeding, and loose, sandy soils for burrowing to 

escape environmental conditions during nonbreeding seasons.  If one of these is degraded or lost, 

S. intermontana could be adversely affected (i.e., unable to reproduce and recruit or unable to 

physically survive).  In addition, S. intermontana probably exhibits some philopatry to breeding or 

over-wintering sites based on studies of other amphibian species as well as their sedentary habits, 

and therefore could be more vulnerable to the loss or degradation of either habitat (see Blaustein et 

al. 1994; Ovaska et al. 2003).  There are conflicting reports regarding site fidelity.  Bragg (1965) 

observed S. intermontana digging and occupying only one burrow which it returned to after 

foraging and mating.  Linsdale (1938) observed many vacant holes while investigating a 

population of S. intermontana, possibly indicating that after returning from foraging they dug new 

holes.  

Territoriality and Area Requirements 

Movement patterns, dispersal and migration distances, and habitat requirements are not well 

known for S. intermontana.  Most information for S. intermontana is obtained from anecdotal 

observations.  Sarell (2004) suggested that an area of at least 10ha (dependent on the size of the 

water source) should be maintained in order to provide adequate habitat for breeding, foraging, 

and aestivation/hibernation.  If agricultural practices and oil and gas development projects degrade 

and fragment habitats less than 10ha, S. intermontana populations may be adversely affected; but 

more information is needed.  Possibly more important than size of habitat available for S. 

intermontana viability, is the juxtaposition of good burrowing substrate (i.e., loose, sandy soils), 

suitable aquatic breeding sites, and adequate vegetative cover for foraging.  There is no 

information on the territoriality of S. intermontana. 
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Susceptibility to Disease 

It is unknown if S. intermontana is especially susceptible to diseases and infections.  To date, 

only harmless parasites have been documented in S. intermontana individuals (see Parasites and 

Disease).  A close relative of S. intermontana, Scaphiopus couchii, suffers infection from a blood-

feeding worm, Pseudodiplorchis americanus.  This worm can cause chronic pathogenic effects by 

depleting lipid sources needed for hibernation and potentially compromising the host’s ability to 

invest enough energy in gonad development and the expression of secondary characteristics (i.e., 

mating calls).  Pseudodiplorchis americanus is transmitted both sexually and nonsexually at 

breeding congregations, and could easily affect an entire population (Pfennig and Tinsley 2002).  

However, to date, there have been no reports of S. intermontana individuals or populations 

infected with P. americanus, and it is not known if S. intermontana is susceptible to becoming 

infected.  More studies need to be conducted, especially since situations may put S. intermontana 

at breeding sites with large congregations of other species that harbor potentially harmful diseases 

and parasites.  Stebbins (2003) noted that in southern Utah, S. intermontana and Scaphiopus 

couchii do occasionally hybridize, thus putting the two species together at the same breeding 

grounds.      

Dispersal Capability 

No information has been reported on the dispersal capabilities of S. intermontana.  It can be 

assumed that juveniles migrate within 1km of their aquatic development site, based on other 

aquatic-terrestrial amphibian species (Semlitsch 1998).  Dispersal beyond their natal grounds, 

however, is largely dependent on connectivity of suitable habitat (i.e., burrowing and foraging 

habitat between other water sources; Semlitsch 2000).  In addition, researchers have alluded that 

tadpoles that metamorphose at a larger size will have the capability of traveling farther distances 

that those juveniles of smaller stature (Semlitsch 2000).  
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Reproductive Capacity 

Female S. intermontana are capable of laying 300 – 500 eggs during one breeding bout 

(Nussbaum et al. 1983), but no information is available on the success and survival of S. 

intermontana clutches through metamorphosis in its natural environment.  Several factors 

contribute to the success of each clutch (i.e., degree of ephemeral pool, temperature, pH, predation 

risk).  However, large clutch sizes increase the potential for at least some of the offspring to 

survive to adulthood (Reaser 2000).  In the laboratory, researchers have had variable success (0% 

to 100%) of eggs hatching and surviving through metamorphosis (Morey and Reznick 2000).   

Abundance and Abundance Trends 

Little information exists on the population trend of S. intermontana throughout their range; 

however, certain studies indicate a decline.  For example, two studies (British Columbia, Orchard 

1992; Hovingh 1997, Great Basin, Nevada) indicate a decline in S. intermontana abundance, 

apparently as a result of agricultural and urban development.  Another study (Drost and Fellers 

1996) reported the absence of S. intermontana in Yosemite National Park in 1992, where previous 

surveys (1915 and 1919) had documented the presence of this species.  The cause for this 

disappearance is unknown (Yosemite has been protected from development); but, introduction of 

nonnative fishes or pesticides used in adjacent land were speculated.  The authors also implied that 

the “secretive” lifestyle of S. intermontana could make it difficult to detect, and therefore, S. 

intermontana may still be present.  To gain an accurate understanding of trends within S. 

intermontana populations, long-term studies (decades) need to be conducted.  To date, only a 

handful of long-term studies have been conducted on amphibian species (see Blaustein et al. 

1994).    NatureServe (2005) provides a rough distribution map of S. intermontana that depicts 

status across its range indicating possible abundance trends (see Figure 3b), and suggests that the 

overall population is relatively stable, with less than 25% decline rangewide. 
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Distribution Trends 

Estimated distribution boundaries are based on survey/observation data, museum records, and 

habitat association (Figure 3a).  Since most of the data is hypothetical (i.e., suitable habitat), 

historical (i.e., museum records >50 years), and anecdotal (i.e., chance observations), distribution 

maps may not represent the present distribution (Hall 1998).  More surveys are needed in order to 

better approximate the current distribution of S. intermontana and then be used to determine 

possible distribution (as well as habitat) trends.  There have been a few studies that have 

conducted surveys in areas where S. intermontana had previously been observed and documented, 

yet did not encounter S. intermontana (see Orchard 1992; Drost and Fellers 1996; Hovingh 1997; 

McGee et al. 2002; Sarell and Haney 2003; WYNDD 2005). 

Habitat Trends 

Spea intermontana rely on both aquatic and terrestrial habitat to complete their lifecycle and 

maintain viable populations.  However, both habitats have been heavily impacted by human use 

(see Habitat Alterations), and may cause declines in S. intermontana populations (Semlitsch 

2000).  For example, a decrease in the abundance of S. intermontana in the Great Basin drainages 

over the past century can be attributed to loss of habitat from human-induced habitat modifications 

which have caused this species, as well as other Great Basin aquatic-terrestrial amphibians, to 

become confined to tributaries or springs where water quality and habitat have not been intensely 

altered and/or lost by various operations.  Some habitat alterations that have occurred in the Great 

Basin drainages over the past century include:  channelization, bank stabilization, land leveling for 

cultivation resulting in removal of oxbows, urban development, gravel mining, season long 

grazing of cattle, and denuding of streams (Hovingh 1997).  As these practices continue in the 

Great Basin and other S. intermontana range, available breeding habitat will be reduced.  On the 

other hand, some range improvements actions that create new habitat (i.e., man-made reservoirs) 
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may improve habitat for S. intermontana which seems indifferent to natural/man-made and 

permanent/temporary breeding water sources (Nussbaum et al. 1983; Hovingh et al. 1985).   

Habitat fragmentation from roads that occur with agricultural, urban, and oil and gas development 

has caused connectivity between several aquatic breeding habitats to be eliminated or hindered.  

As a result, proper emigration and immigration among various sites does not occur, and thus the 

fitness of the population decreases (Blaustein et al. 1994).   

Conservation Action 

Existing or Future Conservation Plans 

Currently there are no conservation plans within the United States that directly suggest 

management strategies for S. intermontana and its aquatic and terrestrial habitats.   In the United 

States, some coarse-filter ecosystem plans may indirectly promote the conservation of S. 

intermontana habitat via an umbrella species such as sagebrush, wetland management, invasive 

species reduction, and/or fire management.  However, these plans are broad and inconsistent in 

scope, making them insufficient for conservation of this species.  One such plan in Wyoming, the 

Wyoming Greater Sage-Grouse Conservation Plan (Budd 2003) is an example.  Another is 

expected from the Great Basin Working Group, which includes members from Wyoming and 

Colorado and has noted S. intermontana as one of the species that defines the Great Basin..  

However, they have not held any recent meetings to finalize such a plan (B. Turner, personal 

communication). 

More efforts have been put forth in British Columbia, Canada, where S. intermontana is listed 

as “threatened” and therefore is federally protected under the Species at Risk Act (SARA).  On 

public lands, identified critical habitats will be protected by SARA, and on private lands it will be 
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expected that stewardship activities and action will be taken care of by local governments, and in 

cases where they are not, the federal government will step in to take action (Ovaska et al. 2003).   

Conservation Elements 

There have been no studies explicitly investigating implications of environmental change on S. 

intermontana.  However, there have been studies that provide information on aquatic breeding 

sites and habitat types used by S. intermontana, and management strategies to preserve these sites.  

Four main conservation elements should be addressed for S. intermontana conservation 

management.  Specific approaches that have been proposed to address these conservation elements 

are provided in the following section on Tools and Practices.   

1. Protection of aquatic breeding habitat – Adequate water sources that meet the 

requirements of S. intermontana (see Breeding Habitat) are the most important factor in 

maintaining viable populations, since they are used for mating and the development of 

eggs and larvae through metamorphosis.  Breeding sites should be left undisturbed during 

breeding season so egg masses are not destroyed and water quality and availability is 

sufficient for tadpoles to complete metamorphosis and enter burrows.  Loss, destruction, or 

degradation of water sources utilized could interfere with the recruitment and survival of S. 

intermontana.  Spea intermontana utilize a variety of water sources (temporary and 

permanent, natural and man-made), but it has been documented that the most successful 

reproductive activities occurred in ephemeral pools with no vegetation growth and no fish 

predators present (Hovingh et al. 1985).  Soil type (for burrowing) and surrounding 

vegetative cover (for foraging) may be as equally important when selecting a water site. 

2. Protection of terrestrial nonbreeding habitat – In the past, most conservation efforts for 

amphibians have focused on aquatic breeding habitats and conservation of terrestrial 

habitats has been neglected.  Protecting terrestrial habitat peripheral to aquatic breeding 

habitat is essential to maintain the viability of S. intermontana populations (Semlitsch 

2000).  Not only does this habitat provide foraging grounds for adults and juveniles, but 

provides cover from aerial predators and direct sunlight, as well as loose, moist soil to 
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burrow and escape unfavorable environmental conditions (hot, dry periods in the summer 

and cold periods in the winter).   

3. Maintain habitat connectivity and metapopulation dynamics – The long-term 

persistence of metapopulations (regional population) is dependent on the emigration and 

immigration between subpopulations (local populations), and ultimately, the connectivity 

between microhabitats (breeding sites).  It is important to maintain the connectivity of 

microhabitats in order to ensure distribution of genetics throughout the metapopulation and 

maintain viable subpopulations (Blaustein et al. 1994; Ovaska et al. 2003).  Fragmentation 

of habitat through the creation of roads and curbs, steep embankments, and impermeable 

fences increase the risk of separating subpopulations.  When this occurs, toads cannot 

disperse from degraded habitat nor recolonize viable habitat, so local extinctions become 

more common.  A connected network of suitable wetland habitats mitigates this problem 

and helps insure long-term viability of a metapopulation. 

4. Elimination of exposure to chemicals – No information exists on the exact effects 

environmental contaminants could have on S. intermontana populations; however, it can 

be assumed because of its life history and physiological characteristics, populations are 

susceptible to declines or local extinctions (see Environmental Contaminants).  Use of 

potentially harmful chemicals need to be eliminated in and around known aquatic and 

terrestrial habitats of S. intermontana before local extinctions in Wyoming are documented 

and attributed to chemical-use, as in S. intermontana populations in Yosemite National 

Park (Drost and Fellers 1996) and Wyoming toad (Bufo hemiophrys baxteri) populations in 

Wyoming (Stebbins and Cohen 1995). 

Tools and Practices 

Acting on Conservation Elements 

British Columbia has provided general suggestions of management practices for S. 

intermontana (see Ovaska et al. 2003; Sarell and Haney 2003; Sarell 2004).  In addition, research 

that focused specifically on S. intermontana, or included S. intermontana with a group of other 

amphibian species, has also provided management suggestions that may provide the best 

opportunity to conserve suitable aquatic breeding and terrestrial nonbreeding habitat.  It is 
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important that these management suggestions are scrutinized, since they are based on specific 

habitats found in other areas of S. intermontana range, and do not necessarily relate directly to 

situations in Wyoming.   

1. Protection of aquatic breeding habitat – Identify critical breeding habitat by conducting 

surveys during breeding seasons (April through July).  Use of existing geographical 

information systems data may also assist in the identification of depression wetlands 

greater than 0.2ha to be explored for possible breeding sites (Semlitsch and Bodie 1998).  

This will allow protection of known breeding habitats and assist in the protection of 

terrestrial, nonbreeding habitat (see below).  All wetlands in the vicinity of the identified 

breeding sites (temporary or permanent) should be preserved since these could play 

important roles in the dispersal of S. intermontana (act as stepping stones) and also provide 

additional breeding habitat in favorable years (Semlitsch and Bodie 1998; Semlitsch 2000; 

Snodgrass et al. 2000; Ovaska et al. 2003).  Limit cattle grazing in identified habitats to 

nonbreeding seasons to prevent trampling of tadpoles, creation of craters in water holes 

from hooves, and polluting and stirring up the mud in pools that could suffocate tadpoles 

(see Orchard 1992; Cannings 1999).  Preserve riparian and emergent vegetation in and 

around breeding sites, since it can naturally assist the maintenance of water quality by 

preventing sedimentation and pollutants from entering the water systems (Semlitsch 2000).  

Avoid draining wetlands and altering the flow of creeks, surface runoff, or groundwater.  

The maintenance of natural hydro-periods is essential to S. intermontana survival 

(Semlitsch 2000; Ovaska et al. 2003).  Finally, protect breeding sites from invasion by fish 

predators, both native and exotic (Semlitsch 2000). 

2. Protection of terrestrial nonbreeding habitat – Very little is known about the 

nonbreeding habitat of S. intermontana, which includes foraging areas, over-wintering 

sites, and migratory corridors.  In addition, distances traveled from aquatic breeding sites 

to nonbreeding habitat is not really known, but has been reported to be as little as one 

hundred meters to possibly greater than five kilometers.  This lack of information makes it 

difficult to manage for S. intermontana nonbreeding habitats.  Therefore, protection of 

sufficient land peripheral to aquatic breeding sites is critical.  A buffer zone of natural 

vegetation of at least 50m from identified S. intermontana aquatic breeding habitats (both 
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permanent and temporary) should be maintained (Sarell and Haney 2003).  Semlitsch 

(1998) suggests maintaining a buffer zone of 164m, so that about 95% of a population is 

protected, and Sarell (2004) suggests that protecting habitat within 250m of breeding sites 

will protect most of the aestivation habitat of S. intermontana.  Maintaining areas with 

loose, sandy soil within the buffer is especially important, since other more fibrous and 

rocky soils are difficult for spadefoots to burrow into (see Jansen et al. 2001).  Within the 

buffer zones, recreational use (vehicle and foot) should be discouraged, especially during 

the spring and summer when S. intermontana are known to be most active (i.e., breeding, 

juvenile dispersal, and foraging; Orchard 1992; Semlitsch 2000).  Domestic grazing within 

areas known to possess S. intermontana should be limited during breeding season, since 

cattle could subject the vegetation surrounding breeding pools (nonbreeding habitat) to 

severe trampling and overgrazing (Orchard 1992).  In addition, limiting grazing will also 

reduce the likelihood of introducing exotic species such as cheatgrass, which could 

adversely alter the terrestrial habitat (Zouhar 2003).   

3. Maintain habitat connectivity and metapopulation dynamics – Protection of natural 

corridors between potential breeding sites (whether permanent or temporary) is important 

to ensure habitat connectivity and maintain gene-flow among subpopulations (Snodgrass et 

al. 2000), especially when development projects might impede the movements (migratory 

and dispersal) of S. intermontana by blocking natural corridors.  For example, roads should 

be developed away from key habitats in order to avoid creating such barriers.  In areas 

where this is unavoidable, special road-crossing structures could be constructed to protect 

migratory corridors, as well as reduce road mortality (see Ovaska et al. 2003).  Ultimately, 

retaining naturally existing corridors is important to reduce predation risk. 

4. Elimination of exposure to chemicals – Until studies determine which environmental 

contaminants are most detrimental to S. intermontana populations, measures should be 

taken to reduce contamination to known or potential aquatic and terrestrial habitats.  This 

can be done by restricting the use of herbicides, insecticides, and fire retardants over and 

adjacent to pools, streams, ponds, and ditches (Semlitsch 2000; Ovaska et al. 2003). 
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Inventory and Monitoring 

Little is known about S. intermontana because they are nocturnal, remain burrowed 

underground for the majority of their non-breeding life cycle, are inconspicuous in color, and often 

select inconspicuous breeding sites (i.e., ephemeral pools) that are used for only a very short time 

(1-3 days breeding; 4-8 weeks development/metamorphosis).  This life history of S. intermontana 

makes it difficult to develop a consistent and easy to use monitoring protocol and creates 

hesitation for managers to write grants for such research (B. Turner, personal communication).  

Below are some suggestions that may assist in the inventory and monitoring of S. intermontana.  

Detailed suggestions of amphibian monitoring are presented in several sources (e.g., Jones 1986; 

Karns 1986; Heyer et al. 1994; Stebbins 2003) and should be reviewed for more thorough 

understanding of techniques.  Monitoring habitat may also assist managers in determining local 

population viability and trends; however, this should not be used as a surrogate method, since 

other factors play a major role in the activity of S. intermontana (i.e., amount of precipitation).   

Timing 

Success of surveying and monitoring S. intermontana is dependent on the season, temperature, 

rainfall, amount of annual precipitation, and time of day.  Spea intermontana are nocturnal and 

most active during warm (>4°C; see Fouqutte 1980), wet (24 hours after rain; Karns 1986), and 

humid evenings.  In addition, they maintain a fairly consistent timetable of behavior, such as 

breeding in the spring/summer (especially in permanent water sources; see Breeding), feeding and 

growing during the summer, and preparing to over-winter during the fall (Karns 1986).  Targeting 

these more “active” time periods may be the most beneficial and cost effective, since they are 

inconspicuous otherwise.   
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Multiple sites and site types 

Monitoring plans should include aquatic (breeding) and terrestrial (nonbreeding/foraging) 

habitats in order to determine abundance and distribution, (including daily and seasonal 

movements), to effectively manage for S. intermontana.  Selecting multiple sites similar in area, 

elevation, and vegetative type and structure will assist researchers in determining habitat 

associations.   

Multiple visits 

Multiple sampling throughout the year is important to understand the density, seasonal 

movements, and activity patterns of S. intermontana.  At minimum, an ephemeral water site with 

known S. intermontana breeding activity should be examined at least once within two months of 

the first warm, spring rains.  For permanent water sources that are known breeding sites, sites 

should be visited at least once per month during the breeding season (April through July).  

Maintaining consistency in survey dates over time will help managers determine site fidelity, as 

well.  In addition, long-term sampling should be employed to determine population and habitat 

trends, as well as determine if the trends are due to naturally fluctuating environmental conditions 

or due to land-use practices (Jones 1986).  This is especially important since S. intermontana 

activity and population can fluctuate from year-to-year as a result of environmental changes, (i.e., 

precipitation).  Blaustein et al. (1994) suggest for “explosive breeders” like S. intermontana, the 

best way to monitor populations would be to mark-and-release and monitor year-to-year.  Since S. 

intermontana probably have fairly long life spans, long-term data could be collected every three to 

five years to minimize costs.  These sampling methods should increase potential to 

recapture/resight specific individuals and increase knowledge on S. intermontana to be used for 

conservation management strategies. 
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Survey methods 

For description of survey methods, see Heyer et al. (1994).  Visual encounter surveys (road 

cruising or walking in known microhabitat) can be used to determine relative abundance.  Audio 

strip transects are the most effective way to count calling male S. intermontana and determine 

relative abundance of breeding toads, to determine breeding habitat use, and to map distributions 

throughout a fairly large area.  Quadrat sampling (random) and patch sampling are good 

techniques to observe fossorial species, allowing the researcher to “bring eyes and hands close to 

the targets”.  More systematic sampling (transect sampling) will allow the researcher to survey 

over a variety of environmental gradients, determining environmental factors that may be selected 

for.  Drift fences and pitfall traps are methods that could be used to capture S. intermontana, and 

toe-clipping is a good way to mark individuals for capture/recapture surveys.  Stomping on the 

ground may cause S. intermontana to emerge from terrestrial burrows (Stebbins 1951). 

Habitat Preservation and Restoration 

With agriculture, housing developments, and recreational activities increasing in areas of dry 

shrublands, the availability of aquatic breeding habitat available to S. intermontana is decreasing.  

Protection and restoration of identified aquatic breeding sites used by S. intermontana, as well as 

adjacent terrestrial habitat, may help mitigate possible declines in S. intermontana populations.  

For example, in British Columbia, where S. intermontana is listed as threatened, areas known to 

contain the largest breeding populations have been federally or locally protected through the 

creation of parks and reserves in hopes to maintain and increase viable S. intermontana 

populations.  In addition, other sites continue to be identified, protected, and restored (Sarell 

2004).  In Wyoming, habitat preservation efforts at Mortenson Lake in Albany County have 

assisted the protection and reintroduction of the nearly extinct Wyoming toad (Bufo hemiophrys 

baxteri) in hopes to restore and increase natural populations (Stebbins and Cohen 1995; Parker 
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and Anderson 2003).  See Acting on Conservation Elements for guidelines of protecting and 

restoring sites.   

Captive Propagation and Reintroduction 

Currently there is not a need to breed S. intermontana in captivity, although it could be a 

solution in dire circumstances if conducted for only a short time and with the intention to 

reintroduce individuals into rehabilitated or existing natural habitats (Zug 1993).  To date, no 

captive propagation or reintroduction of S. intermontana has been attempted.  Conservation efforts 

for S. intermontana would be more profitable if spent preserving and restoring habitat (see above).  

In Wyoming, a captive breeding program exists for the Wyoming toad (Bufo hemiophrys baxteri), 

in conjunction with habitat preservation (Stebbins and Cohen 1995; Parker and Anderson 2003).   

Information Needs 

Relatively little is known about several aspects of S. intermontana biology and ecology that 

are relevant to the management of this species.  The following is a list of information needs that 

are deemed important in order to establish effective conservation strategies for this species. 

1. Distribution and Abundance – Very few reports document S. intermontana across its 

range, and even fewer more than once.  Surveys need to be conducted in potential S. 

intermontana habitats that specifically focus on this species (most reported surveys are for 

amphibians and reptiles in general).  This effort will aid managers in understanding habitat 

associations, range wide distribution, local abundance, and population trends of S. 

intermontana to assist in management decisions  

2. Trends – It is important that once populations have been found and surveyed, they be 

monitored to determine trends over time.  Only through monitoring can population status 

and response to management be evaluated.  Given the ephemeral nature of secretive nature 

of S. intermontana life history, this will require developing methods targeted specifically 

to this species. 
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3. Geographic Variation – Phylogenetic analysis conducted on two distinct populations of 

S. intermontana [Colorado (n=1) and Oregon (n=3)], located at opposite ends of S. 

intermontana range, did not share alleles at nine of the 21 loci scored, suggesting possible 

geographic variation within the species, or possibly two separate species (Wiens and Titus 

1991).  Further research is needed to determine if S. intermontana populations throughout 

its range are the same species in order to prioritize conservation efforts and positively 

determine population status. 

4. Land-use Impacts – It is unknown what affects certain practices (i.e., agriculture, 

gas/oil/urban development, pesticide-use) have on S. intermontana populations.  Some 

studies have explored the affects of agricultural cultivation on other spadefoot toad species 

(i.e., S. bombfirons and S. multiplicata; see Gray et al. 2004), but breeding site preferences 

and range are not similar.  To effectively manage for viable S. intermontana populations, 

information is needed on the short- and long-term effects of above-mentioned management 

actions. 

5. Pesticides/Herbicides – There have been documented effects of pesticides/herbicides on 

amphibians (see Extrinsic Threats), but no research specifically on S. intermontana.  

Research efforts need to address what impacts pesticides and herbicides have on S. 

intermontana populations directly (aquatic or terrestrial habitats and consumption of 

affected insects) and indirectly (reduction of local prey base), since effects differ among 

species (see Bridges and Semlitsch 2000).  Long-term studies need to be conducted since 

effects of some chemical toxicants may be sublethal and take generations to manifest (see 

Stebbins and Cohen 1995). 
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Figures 

Figure 1:  Photographs of adult S. intermontana showing a) the vertical pupil, b) the cream-

colored ventral surface, and c) the digging spade on the inside of the hind foot.  (photographs 

taken from Idaho Museum of Natural History website:  http://imnh.isu.edu). 
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Figure 2:  Spea intermontana tadpoles and eggs:  a) morphological drawings of tadpoles taken 

from Hall et al. (2002), b) photograph of tadpole and c) eggs attached to vegetation 

(photographs taken from Idaho Museum of Natural History website:  http://imnh.isu.edu). 
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Figure 3:  a) North American range of S. intermontana (www.usgs.gov) and b) distribution map 

with conservation status across range (NatureServe website: www.natureserve.org). 

a)   

 
b)   
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Figure 4:  Potential distribution of S. intermontana in Wyoming a) obtained from WYGISC 

website (www.wygisc.uwyo.edu) and b) Baxter and Stone 1985, pg.26. 

 
 

 

 

 

 

 
 

 

 

a) 

b) 

Associated habitat:  Sagebrush communities, permanent and 

temporary ponds, vegetated dunes, active dunes, greasewood. 

Elevation:  900 – 2250m 

Open circles (○) represent published records of S. intermontana, 

Closed circles (●) represent museum specimens  

 



Buseck, Keinath, and Geraud - Spea intermontana  January 2005 

Page 52 of 57 

Literature Cited 
Baxter, G.T. and M.D. Stone.  1985.  Amphibians and Reptiles of Wyoming.  Second Edition.  Wyoming 

Game and Fish Department, Cheyenne, Wyoming. 137pp.  

Bishop, C.A.  1992.  The effects of pesticides on amphibians and the implications for determining causes of 

declines in amphibian populations.  In Declines in Canadian amphibian populations:  designing a 

national monitoring strategy.  C.A. Bishop and K.E. Pettit, editors.  Occasional Paper, Number 76, 

Canadian Wildlife Service.  pp.  67-70. 

Blair, W.F.  1956.  Mating call and possible stage of speciation of the Great Basin spadefoot.  Texas 

Journal of Science.  8:  236-238. 

Blaustein, A.R., D.B. Wake, and W.P. Sousa.  1994.  Amphibian declines:  judging stability, persistence 

and susceptibility of populations to local and global extinction. Conservation Biology.  8:  60-71. 

Bradford, D.F., F. Tabatabai, and D.M. Graber.  1993.  Isolation of remaining populations of the native 

frog, Rana muscosa, by introduced fishes in Sequoia and Kings Canyon National Parks, California.  

Conservation Biology.  7:  882-888. 

Bragg, A.N.  1965.  Gnomes of the Night.  University of Pennsylvania Press.  Philadelphia, Pennsylvania.  

127pp. 

Bridges, C.M. and R.D. Semlitsch.  20000.  Variation in pesticide tolerance of tadpoles among and within 

species of Ranidae and patterns of amphibian decline.  Conservation Biology.  14:  1490-1499. 

Budd, B., facilitator.  2003.  Wyoming greater sage-grouse conservation plan.  Wyoming Sage-Grouse 

Working Group and Wyoming Game and Fish Department.  98pp. 

Burrowes, P.A., R.L. Joglar, and D.E. Green.  2004.  Potential causes for amphibian decline in Puerto Rico.  

Herpetologica.  60:  141-154. 

Canadian Wildlife Service (CWS).  2004.  Species at Risk:  a guide to Canada’s species at risk in the 

prairies.  Environment Canada:  Edmonton, Alberta, Canada.  32pp.  

Cannings, R. J. 1999. Wildlife in British Columbia at risk: Great Basin spadefoot toad. British Columbia 

Ministry of Environment, Lands and Parks, Victoria. 6 pp. 

CNHP (Colorado Natural Heritage Program). 1996. Colorado's Natural Heritage: Rare and Imperiled 

Animals, Plants, and Natural Communities, Vol. 2, April 1996. 

Committee on the Status of Endangered Wildlife in Canada (COSEWIC).  2004.  Canadian species at risk.  

Available from:  http://www.speciesatrisk.gc.ca.  [downloaded:  3 January 2004]. 

Cope.  1883.  Scaphiopus intermontanus.  Proceedings of the Academic National Scientists, Philadelphia.  

35:  15. 

Cope.  1889.  Spea hammondii intermontana.  Bulletin of the U.S. National Museum.  34:  304. 

Crother, B.I., chair.  2000.  Scientific and Standard English Names of Amphibians and Reptiles of North 

America North of Mexico, with Comments Regarding Confidence in Our Understanding.  Committee 

on Standard English and Scientific Names, Society for the Study of Amphibians and Reptiles. 

Dimmitt, M.A. and R. Ruibal.  1980.  Exploitation of food resources by spadefoot toads (Scaphiopus).  

Copeia.  4:  854-862. 

Drost, C.A. and G.M. Fellers.  1996.  Collapse of a regional frog fauna in the Yosemite Area of the 

California Sierra Nevada, USA.  Conservation Biology.  10:  414-425. 



Buseck, Keinath, and Geraud - Spea intermontana  January 2005 

Page 53 of 57 

Eggert, C. and R. Guýetant.  2003.  Reproductive behavior of spadefoot toads (Pelobates fuscus):  daily sex 

ratios and males’ tactics, ages, and physical conditions.  Canadian Journal of Zoology.  81:  46-51. 

Fouquette, Jr., M.J.  1980.  Effect of environmental temperatures on body temperature of aquatic-calling 

Anuarans.  Journal of Herpetology.  14:  347-352. 

Franke, M.A.  2000.  Yeloowstone in the afterglow:  Lessons from the fires.  National Park Service, 

Mammoth Hot Springs, Wyoming.  YCR-NR-2000-03.  118pp. 

Garcia-Paris, M., D.R. Buchholz, and G. Parra-Olea.  2003.  Phylogenetic relationships of Pelobatoidea 

reexamined using mtDNA.  Molecular Phylogenetics and Evolution.  28:  12-23. 

Gleason, R.L. and T.H. Craig.  1979.  Food habits of burrowing owls in southeastern Idaho.  Great Basin 

Naturalist.  39:  274-276. 

Goldberg, S.R. and C.R. Bursey.  2002.  Helminths of the plains spadefoot, Spea bombifrons, the western 

spadefoot, Spea hammondii, and the Great Basin spadefoot, Spea intermontana (Pelobatidae).  Western 

North American Naturalist.  62(4):  491-495. 

Gray, M.J., L.M. Smith, and R. Brenes.  2004.  Effects of agricultural cultivation on demographics of 

southern high plains amphibians.  Conservation Biology.  18:  1368-1377. 

Green, G.A., R.E. Fitzner, R.G. Anthony, and L.E. Rogers. 1993.  Comparative diets of burrowing owls in 

Oregon and Washington.  Northwest Science.  67:  88-93. 

Hall, J.A.  1998.  Scaphiopus intermontanus.  Catalogue of American Amphibians and Reptiles.  650:  1-

17. 

Hall, J.A., J.H. Larsen Jr., and R.E. Fitzner.  2002.  Morphology of the Prometamorphic larva of the 

spadefoot toad, Scaphioupus intermontanus (Anura:  Pelobatidae), with and emphasis on the lateral line 

system and mouthparts.  Journal of Morphology.  252:  114-130. 

Hall, J.A., J.H. Larsen Jr., and R.E. Fitzner.  1997.  Postembryonic ontogeny of the spadefoot toad, 

Scaphiopus intermonanus (Anura:  Pelobatidae):  external morphology.  Herpetological Monographs.  

11:  124-178. 

Harestad, A.S.  1985.  Scaphiopus intermontanus (Great Basin spadefoot toad) mortality.  Herpetological 

Review.  16:  24. 

Hels, T. and G. Nachman.  2002.  Simulating viability of a spadefoot toad Pelobates fuscus metapopulation 

in a landscape fragmented by a road.  Ecography.  25:  730-744. 

Heyer, W.R., M.A. Donnelly, R.W. McDiarmid, L.C. Hayek, and M.S. Foster, editors.  1994.  Measuring 

and Monitoring Biological Diversity:  Standard Methods for Amphibians.  Smithsonian Institution 

Press, Washington, D.C.  364pp. 

Hovingh, P.  1997.  Amphibians in the eastern Great Basin (Nevada and Utah, USA):  A geographical 

study with paleozoological models and conservation implications.  Herpetological Natural History.  

5(2):  97-134. 

Hovingh, P., B.Benton, and D.Bornholdt.  1985.  Aquatic parameters and life history observations of the 

Great Basin spadefoot toad in Utah.  Great Basin Naturalist.  45:  22-30. 

Howard, J.L.  1996.  Scaphiopus intermontanus.  In:  Fire Effects Information System, [Online].  U.S. 

Department of Agriculture, Forest Service, Rocky Mountain Research Station, Fire Sciences 

Laboratory (Producer).  Available:  http://www.fs.fed.us/database/feis/ [downloaded:  3 January 2005]. 

Jansen, K.P., A.P. Summers, P.R. Delis.  2001.  Spadefoot toads (Scaphiopus lohbrookii holbrookii) in an 

urban landscape:  effects of nonnatural substrates on burrowing in adults and juveniles.  Journal of 

Herpetology.  35:  141-145. 



Buseck, Keinath, and Geraud - Spea intermontana  January 2005 

Page 54 of 57 

Jones, K.B.  1986.  Amphibians and reptiles.  pp. 267-290.  In Inventory and Monitoring of Wildlife 

Habitat.  A.Y. Cooperrider, R.J. Boyd, and H.R. Stuart, editors.  U.S. Department of the Interior, 

Bureau of Land Management.  Science Center.  Denver, Colorado.  858pp.  

Karns, D.R.  1986.  Field Herpetology:  Methods for the study of amphibians and reptiles in Minnesota.  

James Ford Bell:  Museum of Natural History, University of Minnesota.  Occasional Paper:  18.  88pp. 

Keinath, D.A., B. Heidel, and G.P. Beauvais.  2003.  Wyoming Plant and animal species of Concern.  

Prepared by the Wyoming Natural Diversity Database – University of Wyoming, Laramie, WY.  A-8. 

Knick, S.T., D.S. Dobkin, J.T. Rotenberry, M.A. Shroeder, W.M. Vander Haegen, and C. van Riper III.  

2003.  Teetering on the edge or too late?  Conservation and research issues for avifauna of sagebrush 

habitats.  Condor.  105:  611-634. 

Knight, D.H.  1994.  Mountains and Plains:  The Ecology of Wyoming Landscapes.  Yale University Press, 

New Haven, Connecticut.  338pp. 

Larsen, B.L.  1999.  Amphibians:  1999 Field Surveys.  Wyoming Game and Fish Department, Cheyenne, 

Wyoming.  11pp. 

Linsdale, J.M.  1938.  Environmental responses of vertebrates in the Great Basin.  The American Midland 

Naturalist.  3:  1-206. 

Llewellyn, R.L.  1997.  Spea intermontana (Great Basin spadefoot toad).  Herpetological Review.  28:  94. 

Mazerolle, M.J.  2004.  Amphibian road mortality in response to nightly variations in traffic intensity.  

Herpetologica.  60:  45-53. 

McClanahan, Jr. L.  1972.  Changes in body fluids of burrowed spadefoot toads as a function of soil water 

potential.  Copeia.  1972:  209-216. 

McGee, M., D. Keinath, and G. Beauvais.  2002.  Survey for rare vertebrates in the Pinedale office of the 

USDI Bureau of Land Management (Wyoming).  Wyoming Natural Diversity Database, Laramie, 

Wyoming.  44pp. 

Morey, S.R. and D.N. Reznick.  2000.  A comparative analysis of plasticity in larval development in three 

species of spadefoot toads.  Ecology.  81:  1736-1749. 

Morey, S.R. and D.N. Reznick.  2004.  The relationship between habitat permanence and larval 

development in California spadefoot toads:  field and laboratory comparisons of developmental 

plasticity.  Oikos.  104:  172-190. 

NatureServe. 2005. Spea intermontana.  NatureServe Explorer: An online encyclopedia of life [web 

application]. Version 4.1. NatureServe, Arlington, Virginia. Available 

http://www.natureserve.org/explorer. (Accessed: January 3, 2005 ).  

Nussbaum, R.A., E.D. Brodie Jr., and R.M. Storm.  1983.  Amphibians and Reptiles of the Pacific 

Northwest.  The University Press of Idaho.  Moscow, Idaho.  332pp. 

Nyström, P., L. Birkedal, C. Dahlberg, and C. Brönmark.  2002.  The declining spadefoot toad Pelobates 

fuscus:  calling site choice and conservation.  Ecography.  25:  488-498. 

Orchard, S.A.  1992.  Amphibian population declines in British Columbia.  In Declines in Canadian 

amphibian populations:  designing a national monitoring strategy.  C.A. Bishop and K.E. Pettit, editors.  

Occasional Paper, Number 76, Canadian Wildlife Service.  pp.  10-13. 

Ovaska, K., L. Sopuck, C. Engelstoft, L. Matthais, E. Wind, and J. MacGarvie.  2003.  Best management 

practices for amphibians and reptiles in urban and rural environments in British Columbia.  Prepared 

for BC Ministry of Water, Land, and Air Protection by Biolinx Environmental Research, Ltd. (Sidney, 

BC) and E. Wind Consulting (Nanaimo, BC).  132pp. 



Buseck, Keinath, and Geraud - Spea intermontana  January 2005 

Page 55 of 57 

Parker, J.M. and S.H. Anderson.  2003.  Habitat use and movements of repatriated Wyoming toads.  

Journal of Wildlife Management.  67:  439-446. 

Parker, J.M. and S.H. Anderson.  2001.  Identification Guide to the Herptiles of Wyoming.  Prepared by 

Wyoming Cooperative Fish and Wildlife Research Unit for the Wyoming Game and Fish Department.  

41pp. 

Pechmann, J.H.K. and H.M. Wilber.  1994.  Putting declining amphibian populations in perspective:  

natural fluctuations and human impacts.  Herpetologica.  50:  65-84. 

Pfennig, K.S. and R.C. Tinsley.  2002.  Different mate preferences by parasitized and unparasitized females 

potentially reduces sexual selection.  Journal of Evolutionary Biology.  15:  399-406. 

Reaser, J.K.  2000.  Amhibian declines:  an issue overview.  Federal Taskforce on Amphibian Declines and 

Deformities.  Washington, D.C.  34pp. 

Ruibal, R., L. Tevis Jr., and V. Roig.  1969.  The terrestrial ecology of spadefoot toad, Scaphiopus 

hammondii.  Copeia.  1969:  571-584.  

Sage, R.D., E.M. Prager, and D.B. Wake.  1982.  A Cretaceous divergence time between pelobatid frogs 

(Pelobates and Scaphiopus):  Immunological studies of albumin serum.  Journal of Zoology (London).  

198:  481-494. 

Sarell, M.  2004.  Great Basin Spadefoot:  Spea intermontana.  Accounts and Measures for Managing 

Identified Wildlife.  Accounts V:  1-7.  website:  wlapwww.gov.bc.ca [downloaded:  03 January 2005]. 

Sarell, M. and A. Haney.  2003.  Sensitive ecosystems inventory:  Bella Vista – Goose Lake Range, 2002.  

Volume 3:  wildlife habitat mapping.  Prepared for:  Okanagan Indian Band, Allan Brooks Nature 

Centre, City of Vernon, and Ministry of Water, Land, and Air Protection.   

Schmidt.  1953.  Scaphiopus hammondi intermontanus.  Checklist of the North American Amphibian and 

Reptiles, Sixth edition.  p. 59. 

Semlitsch, R.D.  1998.  Biological delineation of terrestrial buffer zones for pond-breeding salamanders.  

Conservation Biology.  12:  1113-1119. 

Semlitsch, R.D.  2000.  Principles for management of aquatic-breeding amphibians.  Journal of Wildlife 

Management.  64:  615-631. 

Semlitsch, R.D. and J.R. Bodie.  1998.  Are small, isolated wetlands expendable?  Conservation Biology.  

12:  1129-1133. 

Seymour, R.S.  1973a.  Energy metabolism of dormant spadefoot toads (Scaphiopus).  Copeia.  1:  435-

445. 

Seymour, R.S.  1973b.  Physiological correlates of forced activity and burrowing in the spadefoot toad, 

Scaphiopus hammondii.  Copeia.  1:  103-115. 

Snodgrass, J.W., M.J. Komoroski, and A.L. Jr, Bryan.  2000.  Relationships among isolated wetland size, 

hydroperiod, and amphibian species richness:  implications for wetland regulations.  Conservation 

Biology.  14:  414-419. 

Stebbins, R.C.  1972.  Amphibians and Reptiles of California.  University of California Press, Berkley, 

California.  152pp. 

Stebbins, R.C.  1951.  Amphibians of Western North America.  University of California Press, Berkley, 

California.  539pp. 

Stebbins, R.C.  2003.  A Field Guide to Western Reptiles and Amphibians.  Third Edition.  Houghton 

Mifflin Company, Boston, Massachusetts.  533pp. 



Buseck, Keinath, and Geraud - Spea intermontana  January 2005 

Page 56 of 57 

Stebbins, R.C. and N.W. Cohen.  1995.  A natural history of amphibians.  Princeton University Press, 

Princeton, New Jersey.  316pp. 

Storey, K.B.  2002.  Life in the slow lane:  molecular mechanisms of estivation.  Comparative 

Biochemistry and Physiology Part A.  133:  733-754. 

Svihla, A.  1953.  Diurnal retreats of the spadefoot toad Scaphiopus hammondi.  Copeia.  1953:  186. 

Tanner, W.W.  1989.  Status of Spea stagnalis Cope (1875), Spea intermontanus Cope (1889), and a 

systematic review of Spea hammondii Baird (1839) (Amphibia:  Anura).  Great Basin Naturalist.  49:  

503-510. 

Tirmentstein, D.  1999.  Artemisia tridentata, spp. tridentata In Fire Effects Information System, [Online].  

U.S. Department of Agriculture, Forest Service, Rocky Mountain Research Station, Fires Sciences 

Laboratory (Producer).  Available:  http://www.fs.fed.us/database/feis/ [downloaded:  3 November 

2004]. 

USDOI BLM Wyoming.  2001.  Sensitive species policy and list. Bureau of Land Management, Wyoming 

State Office, Cheyenne, Wyoming.  Instruction memorandum  no. WY-2001-040.   

Waye, H.L. and C.H. Shewchuk.  1995.  Scaphiopus intermontanus (Great Basin Spadefoot):  Production 

of odor.  Herpetological Review.  26(2):  98-99. 

Whitaker, J.O. Jr., D. Rubin, and J.R. Munsee.  1977.  Observations on food habits of four species of 

spadefoot toads, genus Scaphiopus.  Herpetologica.  33:  468-475. 

Wiens, J.J. and T.A. Tutus.  1991.  A phylogenetic analysis of Spea (Anura:  Pelobatidae).  Herpetologica.  

47(1):  21-28. 

Wood, W.F.  1935.  Encounters with the western spadefoot, Scaphiopus hammondii, with a note on a few 

albino larvae.  Copeia.  1935:  100-102. 

Wyoming Natural Diversity Database (WYNDD).  2005.  Data compilations for R. Buseck, completed 

January 19, 2005.  Unpublished report.  Wyoming Natural Diversity Database, University of Wyoming, 

Laramie, Wyoming.   

Zouhar, K.  2003.  Bromus tectorum. In Fire Effects Information System, [Online].  U.S. Department of 

Agriculture, Forest Service, Rocky Mountain Research Station, Fire Sciences Laboratory (Producer).  

Available: http://www.fs.fed.us/database/feis/ [2005, January 25]. 

Zug, G.R.  1993.  Hepretology:  an Introductory Biology of Amphibians and Reptiles.  Academic Press, 

San Diego, California.  527pp. 

Additional References 
Amphibia Web:  Information on amphibian biology and conservation.  [Whorley, J.  1999.  Spea 

intermontana (Great Basin spadefoot toad)].  2005.  Berkeley, California:  Amphibia Web.  Available:  

http://amphibiaweb.org/.  (accessed:  January 12, 2005). 

Behler, J.L. and F.W. King.  1996.  National Audubon Society Field Guide to North American Reptiles and 

Amphibians.  Alfred. A. Knopf, Inc.  New York, New York.  743pp. 

Bentley, P.J.  1966.  Adaptations of Amphibia to arid environments.  Science.  152:  619-623. 

Biota Information System of New Mexico (BISON).  2004.  Great Basin Spadefoot (Spea intermontana).   

Cannings, R.J.  1998.  COSEWIC Status Report on the Great Basin Spadefoot Toad Spea intermontana.  

Committee on the Status of Endangered Wildlife in Canada.  26pp. 



Buseck, Keinath, and Geraud - Spea intermontana  January 2005 

Page 57 of 57 

Clark, T.W., T.M. Campbell III, D.G. Socha, and D.E. Casey.  1982.  Prairie dog colony attributes and 

associated vertebrate species.  Great Basin Naturalist.  42:  572-582. 

Daggett, C.  [accessed:  3 January 2005].  Adaptations to an arid environment in the Great Basin Spadefoot 

(Spea intermontana).   

Graham, T.B.  2002.  Survey of aquatic macroinvertebrates and amphibians at Wupatki National 

Monument, Arizona, USA:  an evaluation of selected factors affecting species richness in ephemeral 

pools.  486:  215-224. 

Gurevitch, J., S.M. Scheiner, and G.A. Fox.  2002.  The Ecology of Plants.  Sinauer Associates, Inc., 

Publishers.  Sunderland, Massachusetts.  523pp. 

Hall, J.A.  1993.  Post-embryonic ontogeny and larval behavior of the spadefoot toad, Scaphiopus 

intermontanus (Anura:  Pelobatidae).  Ph.D.  Dissertation.  Washington State University, Pullman, 

Washington.   

Hall, J.A., J.H. Larsen Jr., D.E. Miller, and R.E. Fitzner.  1995.  Discrimination of kin- and diet-based cues 

by larval spadefoot toads, Scaphiopus intermontanus (Anura:  Pelobatidae), under laboratory 

conditions.  Journal of Herpetology.  29(2):  233-243. 

Johnson, B.  1992.  Habitat loss and declining amphibian populations.  In Declines in Canadian amphibian 

populations:  designing a national monitoring strategy.  C.A. Bishop and K.E. Pettit, editors.  

Occasional Paper, Number 76, Canadian Wildlife Service.  pp.  71-75. 

Livo, L.J.  1992.  Buried treasure.  Colorado Outdoors.  July/August:  24-27. 

Nawman, R.S., T. Lossen, and K. Pfeifer.  1996.  Spea intermontana (Great Basin spadefoot toad).  

Herpetological Review.  27:  210. 

Northen, P.T.  1970.  The geographic and taxonomic relationships of the Great Basin spadefoot toad, 

Scaphiopus intermontanus, to other members of the subgenus.  Ph.D.  Dissertation.  University of 

Wisconsin, Madison, Wisconsin. 

Semlitsch, R.D.  2004.  Critical elements for biologically based recovery plans of aquatic-breeding 

amphibians.  Conservation Biology.  16:  619-629. 

Storm, R.M. and R.A. Pimentel.  1954.  A method for studying amphibian breeding populations.  

Herpetologica.  10:  161-166. 

Tanner, V.M.  1939.  A study of the genus Scaphoipus, the spadefoot toads.  Great Basin Naturalist.  1:  3-

20. 

Professional Contacts 
John A. Hall 

The Nature Conservancy, 1510 East Ft. Lowell Rd., Tuscon, AZ  85719. 

Email:  john_hall@tnc.org 

Steven R. Morey 

U.S. Fish and Wildlife Service, 2800 Cottage Way, Room E-1803, Sacramento, CA  95825 

Email:  steven_morey@fws.gov 

Philip T. Northen 

Department of Biology, Sonoma State University, 1801 East Cotati Ave, Rohnert Park, CA  94928 

Email:  phil.northen@sonoma.edu 

Bill Turner 

Wyoming Game and Fish Department, 5400 Bishop Blvd., Cheyenne, WY  82006 

Email:  Bill.Turner@wgf.state.wy.us 


