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Predation by Oregon Spotted Frogs (Rana pretiosa) on
Western Toads (Bufo boreas) in Oregon
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ABSTRACT.—Toads of the genus Bufo co-occur with true frogs (family Ranidae) throughout
their North American ranges. Yet, Bufo are rarely reported as prey for ranid frogs, perhaps
due to dermal toxins that afford them protection from some predators. We report field
observations from four different localities demonstrating that Oregon spotted frogs (Rana
pretiosa) readily consume juvenile western toads (Bufo boreas) at breeding sites in Oregon.
Unpalatability thought to deter predators of selected taxa and feeding mode may not protect
juvenile stages of western toads from adult Oregon spotted frogs. Activity of juvenile western
toads can elicit ambush behavior by Oregon spotted frog adults. Our review of published
literature suggests that regular consumption of toadlets sets Oregon spotted frogs apart from
most North American ranid frogs. Importance of the trophic context of juvenile western
toads as a seasonally important resource to Oregon spotted frogs needs critical investigation.

INTRODUCTION
Despite extensive overlap in aquatic habitat use, few observations have been reported
suggesting that North American frogs of the genus Rana are important predators on toads
of the genus Bufo. Throughout much of its range along the crest and eastern flank of the
Oregon Cascade Range, the western toad (Bufo boreas) is sympatric with the Oregon spotted
frog (Rana pretiosa) (Nussbaum et al., 1983; Stebbins, 1985). Previous diet observations
suggest that Oregon spotted frogs occasionally consume vertebrate prey (Licht, 1986). Cannibalism and predation on juvenile R. a. aurora and Hyla regilla (when provided in the
field by the observer) have been described in Oregon spotted frogs (Licht, 1986), but no
published references exist for predation on western toads. Herein we describe observations
of predation on newly transformed western toads from localities across the range of the
Oregon spotted frog in Oregon. We also report secondary evidence of predation by Oregon
spotted frogs on western toad juveniles from analysis of garter snake (Thamnophis sp.)
stomach contents, and include descriptions of a cryptic, ambush approach by Oregon spotted frog adults.
OBSERVATIONS
We directly observed Oregon spotted frog ambush behaviors and predation on western
toad juveniles (hereafter ‘bufivory’) at three montane sites in the Oregon Cascade range.
At Gold Lake Bog (Lane County; elevation 1460 m) on 18 July 1992, MPH observed one
adult female Oregon spotted frog swim slowly and completely submerged except for the
eyes toward an exposed peat shelf where ca. 20 juvenile western toads were active. Toadlets
did not move in any way suggesting awareness of the frogs’ approach. One toadlet moved
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toward the concealed Oregon spotted frog, and was captured by the frog after the toadlet
reoriented to face the opposite direction. In the ensuing 103 min, MPH observed 9 female
(mean size 73 mm snout-vent length, SVL; range 68–77 mm SVL) and 1 male Oregon
spotted frog (69 mm SVL) consume a total of 30 toadlets (range 1–7 toadlets per frog).
Each Oregon spotted frog was captured and measured only after they were judged to have
swallowed the last toadlet observed in the immediate area. Twenty juvenile toads similar in
size with those that were consumed averaged 11.4 mm SVL (range 9–14 mm).
On 3 August 1993 at Big Marsh, MPH observed an 82 mm female Oregon spotted frog
attempt to capture a juvenile western toad that also suggested ambush behavior by the
spotted frog. When first observed floating in shallow water, the spotted frog maintained a
typical, head-high position. Five to six toadlets were clearly visible on the sandy shoreline.
The Oregon spotted frog depressed its head flush with the water surface and slowly approached the shoreline. From ca. 2 cm offshore, it lunged at the closest toadlet, which was
located ca. 2 cm above the waterline. The toadlet evaded capture and quickly vacated the
area.
Predation by two adult female Oregon spotted frogs was observed by CAP on 26 August
1999 near Mink Lake in the central Oregon Cascades (Lane County; elevation 1500 m).
One 90 mm female consumed one juvenile western toad before it was captured, and ingested two additional toadlets during ca. 20 min of observation after release. Toadlets that
were within 10–35 cm and had an unobstructed view of the adult Oregon spotted frog
remained motionless throughout the ca. 20 min of observation. Toads farther away, or
visually separated from the adult spotted frog by fallen logs continued hopping along the
shore. After release, the same female hurdled two crouched, inactive toadlets to consume
a moving individual immediately beyond them that could not directly see the frog. Movement of prey appeared important for detection, a cue that has been noted for other ranid
frogs (Hamilton, 1948; Licht, 1986). Newly transformed American toads (Bufo americanus)
exhibit crouching and inactivity in response to visual detection of predators (Hayes, 1989;
Heinen, 1994), and a similar behavior was observed in these western toad juveniles.
When first encountered, the aforementioned and a second female were positioned in
shallow water (3–6 cm deep, 15–25 cm from shore), facing the shoreline along which toadlets were moving. Twice during ca. 20 min of observation, the second female (87 mm SVL)
sprang from a partially submerged position to capture moving toadlets, each time returning
to her original location to complete ingestion. A similar aquatic approach is described in
Rana septentrionalis (Hedeen, 1972) and R. clamitans (Hamilton, 1948), two eastern ranids
that make similar use of aquatic habitats. The upright eyes of Oregon spotted frogs, a
morphology thought to aid its aquatic microhabitat use (Dunlap, 1955; Licht, 1986), may
also facilitate ambush predation of anurans.
Examinations of western toads eaten by adult Oregon spotted frogs that were subsequently consumed by garter snakes were made at three localities. On 3 August 1993, MPH captured an adult (860 mm SVL) common garter snake (Thamnophis sirtalis) at Big Marsh
(Klamath County; elevation 1440 m). Juvenile western toads were abundant, in places exceeding 100 per square meter. The garter snake had recently ingested a large (88 mm SVL)
female Oregon spotted frog, which itself contained three toadlets. At the same site, a 78
mm female Oregon spotted frog was captured with a 12 mm toadlet still alive in her buccal
cavity. On 29 July 1997, along the Wood River (Klamath County; elevation 1263 m), MPH
found a recently depredated Klamath garter snake (Thamnophis elegans biscutatus) that
contained an 81-mm female adult Oregon spotted frog. Dissection of the Oregon spotted
frog revealed 8 western toad juveniles that ranged from ca. 9 to 11 mm. Juvenile western
toads were abundant where the snake was observed. On 15 August 1998, CAP captured an
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adult common garter snake (Thamnophis sirtalis) near Mink Lake in the central Cascade
Range. Palpation of the snake revealed a recently consumed male Oregon spotted frog (59
mm SVL). Dissection of the spotted frog revealed one juvenile western toad (15 mm SVL).
Western toads (Gosner (1960) stages 43–46; 12–16 mm SVL) were abundant around the
marsh, often exceeding 50 per square meter.
DISCUSSION
Our observations confirm that adult Oregon spotted frogs readily consume young juvenile western toads, and suggest that adults actively seek toadlets during the brief seasonal
interval when they are abundant. Given the extensive co-occurrence of Bufo and Rana
species at aquatic sites across their ranges and fairly well-studied diets of ranid frogs (especially R. catesbeiana), regular predation on juvenile western toads may make Oregon
spotted frogs unique among North American ranids. Other researchers have speculated
that Bufo are unfavorable food for ranid frogs. After finding one Bufo in 455 R. catesbeiana
in Missouri, Korschgen and Moyle (1955; p. 340) stated, ‘‘The question arises whether toads
are less acceptable than are frogs for food.’’ Perez (1951) found no Bufo marinus in 50 R.
catesbeiana stomachs where they occur syntopically in their Puerto Rican introduced ranges,
and concluded that declines in toads were not attributable to predation by bullfrogs. Hamilton (1948; p. 206) reported that ‘‘repeated collecting of green frogs (R. clamitans) in
areas that abounded with transforming toads showed no evidence of their feeding on small
bufonids.’’ Both Brown (1974) and Tucker and Sullivan (1975) concluded that adult Bufo
valliceps, B. americanus and B. woodhousei are unpalatable and/or toxic after observing
regurgitation and torpid behavior in adult R. catesbeiana after ingestion attempts.
Our review of published diet studies (Table 1) illustrates the rarity of detection of Bufo
as prey in North American ranids. Among 10 published diet studies of pond-breeding northwestern ranids (Rana a. aurora, R. luteiventris, R. pipiens, R. pretiosa and introduced R.
catesbeiana), only one Bufo was documented among stomach contents (Table 1). In that
Montana study, juvenile Bufo boreas comprised only 4 of 373 identified food items in 52 R.
pipiens (Miller 1978). One field observation has been made of R. luteiventris, the phylogenetic sister taxon of R. pretiosa, consuming juvenile B. boreas (Pearl, 2000). The diet of
bullfrogs (Rana catesbeiana), the largest North American ranid and one documented to
feed extensively on anurans, has been particularly well studied. Of 24 studies reviewed by
Smith (1972), three (Korschgen and Moyle, 1955; Troyer, 1968; McCoy, 1969) documented
Bufo in bullfrog diets in their native midwestern range. Brown (1974) reviewed 15 bullfrog
diet studies, and of the 9 not included by Smith (1972), only one study documented Bufo
as prey items. In at least two of the reviewed studies where no toads were detected in
stomach contents (Lewis, 1962; Fulk and Whitaker, 1968), Bufo woodhousei was noted as
common where bullfrogs were collected. Successful consumption of Bufo by bullfrogs has
thus been documented only occasionally, and appears biased toward smaller toads: one
‘young’ Bufo in 99 young bullfrogs from New York (Munz, 1920; p. 39); one 46 mm Bufo
in 52 bullfrogs from Oklahoma (McCoy, 1969); one Bufo (no size given) in 455 bullfrogs
from Missouri (Korschgen and Moyle, 1955); one 42 mm B. debilis and one 70 mm B.
cognatus in the same adult bullfrog in New Mexico (Stuart, 1995). Among other eastern
ranids, we identified only one anecdotal observation of Bufo consumption. Hamilton (1948)
reported Rana palustris consuming Bufo toadlets in New York, but specific data were not
provided.
Most life stages of North American Bufo (including western toads) possess bufotoxins
(bufodienolides and others) within granular glands of the skin, which afford protection
from some predators (Licht and Low, 1968; Brodie et al., 1978; Clarke, 1997). Selected
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predators are able to consume adult Bufo, relying either on avoidance of areas of toxin
concentration (dorsal skin and parotoid glands) or some resistance to these compounds
(Schaaf and Garton, 1970; Corn, 1993). Since Oregon spotted frogs seem undeterred in
their predation on juvenile western toads, they are either unaffected by dermal granular
glands and associated compounds or this defense is not fully developed in toadlets at this
stage, or a combination of these factors occurs. Toxicity and unpalatability can vary through
development, and metamorphic stages of several Bufo species are thought to be less palatable to vertebrate and invertebrate predators than premetamorphic larval stages (Brodie et
al., 1978; Brodie and Formanowicz, 1987; Lawler and Hero, 1997). Relative palatability of
postmetamorphic stages of most Bufo, including western toads, has not been well studied.
Duellman and Trueb (1986) speculated that Bufo immediately postmetamorphosis could
be more palatable than peak metamorphic stages due to incomplete development of dermal
granular glands. Licht (1967) found that complete formation of parotoid glands in three
species of North American Bufo took between 18 and 29 d after metamorphosis. Formanowicz and Brodie (1982) suggested that continued development of granular glands in
Rana sylvatica (which also possess some noxious dermal compounds) beyond metamorphosis would confer increased unpalatability and survival through the juvenile stages. That
most of observed B. boreas western toad prey in our observations were less than 1 mo
posttransformation suggest they had incompletely developed toxin-bearing dermal glands.
In addition, unpalatable dermal compounds may not provide as effective a predation deterrent to nonmasticating, engulfing predators as to predators that chew skin directly (Wassersug, 1973; Heyer et al., 1975). Further work is needed to examine phenology of dermal
toxin glands in postmetamorphic Bufo to better understand their palatability to vertebrate
predators.
Oregon spotted frogs occur at lentic sites where western toads reproduce, and occur from
sea level to over 1550 m, where the active season is temporally limited (Nussbaum et al.,
1983; C. Pearl and M. Hayes, pers. obs.). At montane habitats in the Pacific Northwest,
western toad metamorphosis generally peaks after mid-July, and localized aggregations of
juveniles exceeding 100 per square m around breeding sites are not uncommon before
dispersal (Arnold and Wassersug, 1978; Nussbaum et al., 1983; C. Pearl, pers. obs.). Among
the Oregon spotted frogs observed in predation episodes for which genders were confirmed, 16 were adult females and two were adult males. Besides being larger and able to
accommodate larger prey (Licht, 1975), reproductive-age females may be taking advantage
of this late-season food resource in preparation for extended winter inactivity (October–
June) and development of ova, which is underway at this time (C. Pearl, pers. obs). Juvenile
western toads are an abundant, readily captured food resource for Oregon spotted frogs
during an important, but brief seasonal interval. Study is needed of how Oregon spotted
frogs may exploit this resource.
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