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Most professional scientists would define the field
of “conservation biology” in relatively narrow

terms that involve the gathering and analysis of data.
However, many non-scientists have a broader defini-
tion that includes not just the framework employed by
quantitative ecologists with a penchant for complex
experimental designs, but also the “non-science”
approach pursued by some advocacy groups with a
focus on public debate. That breadth stems from the
intense interest that conservation issues generate
among members of the general public, who are (for the
most part) untrained in scientific methods. Personal
motivations range from concern for wilderness preser-
vation to emotional advocacy for animal welfare, so
that the opinions and interpretations of the general
populace about “ecological issues” often diverge from
those of scientific practitioners. Divergence in opin-
ions is a healthy part of the process by which societies
decide on management priorities. Unfortunately, how-
ever, scientifically untrained people often cite “evi-
dence” that would not withstand conventional stan-
dards of scientific scrutiny. One responsibility of
professional scientists is to identify such cases and
investigate the supposed evidence in a methodical,
quantitative, and rigorous manner.

Here, we describe a case – a story about the interac-
tion between native predators and an invasive species –
that originated from a community group spokesperson,
and attracted widespread media attention worldwide
(eg Gumbleton 2004; Stocker 2005; Babe 2006),
including an article in “Dispatches”, the news section in
Frontiers in Ecology and the Environment (Miller 2005).
We show that the claims that were made are probably
incorrect, and examine the process by which this mis-
leading account was widely promulgated. Our decision
to write this paper was stimulated by a senior academic
who mentioned the story, in the belief that it was sup-
ported by empirical evidence. So, such misunderstand-
ings can occur even among scientists. In the research
described here, which was conducted since the news

piece appeared, we show that the story of “the toad-eat-
ing frog” is a myth.

� The myth

Cane toads (Bufo marinus; Figure 1), highly toxic New
World anurans, are continuing to spread rapidly through
tropical Australia, causing substantial mortality among
native predators (Crossland et al. 2008). The essence of
the news story was that a native frog, Dahl’s aquatic frog
(Litoria dahlii; Figure 2a), which inhabits the area around
the city of Darwin, readily consumes the tadpoles and
metamorphs of cane toads without ill effects, and that this
frog’s ability to tolerate the toad’s toxins might be
exploited by managers to reduce toad populations. The
story first appeared on the front page of the Northern
Territory News on 16 December 2004, under the heading
“Super frog: meet the little Territorian that may one day
stop the loathed cane toad”. The newspaper quotes a
spokesperson for a Darwin-based community group
(Frogwatch) as saying “Litoria dahlii seemed to be immune
to cane toad venom. I’ve kept five of them in a terrarium
for 2 months, and they’ve been eating cane toads merrily
the entire time”. Frogwatch is concerned with the conser-
vation of native frogs in the Northern Territory of
Australia and, more recently, the invasion of cane toads
across tropical Australia.

Because the story was spread via the popular media and
not by publication in the scientific or other literature, it
is difficult to identify the initial basis for the story. The
most detailed information we could find came from a
~350-word-long news story featured in Frontiers (Miller
2005). According to Miller’s source, five adult frogs were
put in a terrarium and were “fed” 27 metamorph cane
toads. At an undisclosed time thereafter, 42 toad tadpoles
placed inside the same terrarium with the same frogs were
later found to be absent; apparently, it was assumed that
the tadpoles had been consumed by the frogs. However,
contrary to what Miller was told, there were no direct
observations of feeding; there was simply an absence of
toads when the terrarium was checked “3 or 4 days later”.
Any undergraduate science student would recognize the
problems here: reliance on anecdotal evidence, low sam-
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In 2005, news media widely reported the discovery that a native Australian frog species, Litoria dahlii, could
consume the normally toxic tadpoles of invasive cane toads (Bufo marinus) without ill effects, and might there-
fore be helpful in controlling these troublesome pests. Our experimental studies show that, contrary to the story,
L dahlii is just as vulnerable to toad toxins as are other native frog species. So, why did the story spread so
widely, and what does this tell us about the power of myth in public debates about conservation issues?  
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ple sizes, absence of controls and randomization, lack of
replication, ambiguity regarding time frames (2 months in
the initial newspaper account, versus 3 or 4 days in
Miller’s account), and no consideration of alternative
hypotheses: for example the possibility of escape, evi-
dence that the toads had been consumed rather than sim-
ply escaping, being taken by insect or bird predators, or
dying and rotting away. Furthermore, the idea that this
species might “slow the toads’ spread” is also difficult to
reconcile with the toads’ prior rapid invasion across most
of the range occupied by this frog species (Phillips et al.
2007). Nonetheless, we have been unable to find any
media comment expressing skepticism. Although the
spokesperson clearly indicated that the results were pre-
liminary, and suggested that scientists should evaluate the
story in more detail, it rapidly achieved status as a “fact”
and entered debates about toad management. For exam-
ple, one contributor to a popular magazine used the story
to support his claim that community group “discoveries”
provided a more useful basis for toad control than the
solutions offered by professional scientists (Gueho 2006).

�Methods

We are conducting a broad-ranging study on cane toad
invasion and its impacts in the Darwin area, where the
original “toad-eating frog” story arose. At the time that
the story was first published in Northern Territory News,
we had no information on interactions between cane
toads and these frogs; the story appeared flimsy, but was
not necessarily incorrect.  

To quantify frog–toad interactions, we conducted repli-
cated laboratory trials, in which we placed (1) a single L
dahlii tadpole with 10 freshly laid toad eggs, (2) a single
adult L dahlii with a single toad tadpole, or (3) a single
adult L dahlii with a single metamorph toad – all in

escape-proof containers. We made direct observations on
all containers several times per day.

� Results

The results of our trials were clear-cut and were also con-
sistent with our field observations (below):

(a) Most L dahlii tadpoles attempted to eat toad eggs at
their first encounter (37 of 40 tadpoles tested), and
experienced 100% mortality as a result (n = 37).
When the surviving three tadpoles were retested using
a second clutch of toad eggs, they all ate eggs and then
died. In contrast, the 40 tadpoles used as controls (not
offered toad eggs) all survived. In the field, we have
recorded dead tadpoles of L dahlii (as well as those of
most other local, native frog species) in water bodies
immediately after toad-spawning events and collected
a large body of empirical evidence that implicates toad
spawning as the proximate cause of native tadpole
mortality (Crossland et al. 2008).

(b) Most L dahlii adults tried to eat the metamorph cane
toad that they were offered (n = 36 of 51; 70.6%). Of
the frogs that ingested toads, about half died (19 of 36;
53%). In the field, we have found several dead L dahlii
associated with toad spawning; some of these frogs had
toad metamorphs in their alimentary tracts (Figure 2b).

(c) When adult L dahlii were first offered toad tadpoles,
they generally attacked them (mean of 6.1 out of 10
tadpoles consumed) but, in all cases, regurgitated the
toad tadpole. None of the adult frogs died. When
retested a week after their first trial (with no exposure
to toad tadpoles in the intervening period), the frogs
ignored toad tadpoles (mean of 0.9 tadpoles attacked
out of 10 available) as compared with nine control
(not previously exposed) frogs tested the same day

(mean of 4.1 tadpoles attacked,
t17 = 2.82, P < 0.05). Both control and
experimental frogs ate all of the crickets
provided at the end of the trials, con-
firming their willingness to feed.

In all of these respects, L dahlii resem-
bles other sympatric frog species. For
example, their rates of mortality follow-
ing encounters with toad eggs, tadpoles,
and metamorphs are similar to those of
several other anuran species that we have
tested. The supposed “toad-eating frog”
cannot tolerate the toxins in any life-his-
tory stage of the invasive cane toad.

� Discussion

We have now gathered extensive data on
the interaction, and have found that L
dahlii resembles a number of other localFFiigguurree 11.. An adult cane toad, Bufo marinus.
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known facts” rest on flimsy datasets. Another classic exam-
ple is Caughley’s demolition of the evidence underlying
the widely cited myth regarding Kaibab deer (removal of
top predators causes herbivore population explosion and
thus widespread vegetation destruction; Caughley 1970;
but see Binkley et al. 2006). The broader implication of
such cases is more worrying: the wide dissemination of an
entertaining story with little factual validity suggests that it
may be disappointingly difficult for scientists to create a sit-
uation where conservation decisions are based on rational
evidence rather than populist myths.

� Acknowledgements

We thank E Cox and the staff at Beatrice Hill research
farm for logistical support. F Seebacher and T Madsen
helped to translate the German article. Our research
was funded by the Australian Research Council and
approved by the University of Sydney Animal Ethics
Committee and the Parks and Wildlife Commission of
the Northern Territory.

� References
Babe G. 2006. The cane toad – Australia’s amphibian plague.

www.bbc.co.uk/dna/h2g2/A12945017. Viewed 28 Aug 2008.
Binkley D, Moore MM, Romme WH, and Brown PM. 2006. Was

Aldo Leopold right about the Kaibab deer herd? Ecosystems 99:
227–41.

Caughley GJ. 1970. Eruption of ungulate populations, with empha-
sis on Himalayan thar in New Zealand. Ecology 5511: 53–72.

Crossland MR, Brown GP, Anstis M, et al. 2008. Mass mortality of
native anuran tadpoles in tropical Australia due to the invasive
cane toad (Bufo marinus). Biol Conserv 114411: 2837–94.

Gueho R. 2006. Cane toad complacency. Aust Geographic 8822: 8.
Gumbleton E. 2004. NT frog “eats” cane toad. www.abc.net.au/

news/stories/2004/12/15/1265310.htm. Viewed 28 Aug 2008.
Miller C. 2005. Toxic toads meet their match. Front Ecol Environ 33:

180.
Phillips BL, Brown GP, Greenlees M, et al. 2007. Rapid expansion

of the cane toad (Bufo marinus) invasion front in tropical
Australia. Austral Ecol 3322: 169–76.

Stocker VC. 2005. Tod im Discolicht. www.spiegel.de/wissens
chaft/natur/0,1518,373444,00.html. Viewed 28 Aug 2008.

frog species in the way it interacts with cane toads as
potential prey: the frogs initially try to eat toads, many
frogs die, and most of the remainder “learn” not to eat
toads. The biological reality of the interaction between B
marinus and L dahlii is clear. When the toads first arrived
in the Darwin area, some were indeed eaten by L dahlii, as
well as by other species of native frogs. Many of those L
dahlii were killed by the toad’s toxins, and many of the
survivors stopped eating toads. There is nothing in our
data to suggest anything special about L dahlii in this
respect. Predation by L dahlii is, at most, a trivial source of
mortality for cane toads.

Given the lack of empirical basis for the “toad-eating
frog” story, why did it spread so far, and even appear in an
ESA journal? The rapid throughput of news stories and the
juxtaposition of science and entertainment lie at the heart
of the problem. Journalists need interesting stories, includ-
ing quirky ideas such as that of the “savior frog”. Most jour-
nalists apparently do not see it as their role to evaluate the
expertise of people providing such stories, nor do they have
time to delve deeply into the level of empirical support
(even if they had the training to make that evaluation). To
our knowledge, no scientists were ever invited to comment
on the news story’s veracity or implications: it was seen as a
stand-alone piece, and being entertaining was enough.

Ultimately, does this matter?  In the case presented
here, perhaps not much. Indeed, the publicity may have
induced members of the public to look more kindly upon
native frogs as a potential defense against cane toads.
Many of us would see this result as positive, although
somewhat troubling, given that it is based on a fallacy.
Indeed, this is a familiar ethical dilemma for scientists;
should we quietly acquiesce to misleading statements if
the end result is “good” for conservation?

Although the consequences in this specific case may
have been trivial, it is a salutary reminder of how easily a
quirky story with little factual basis can become enshrined
as a fact in the “knowledge base” of the general public, and
even in the minds of professional ecologists. The toad-eat-
ing frog is not unique in this respect; many other “well-

FFiigguurree  22.. (a) Adult Litoria dahlii. (b) Like most other frog species in this system, L dahlii is vulnerable to the toxin of cane toads,
so dead frogs (arrow) of this species are often found in the places where cane toads are metamorphosing.  
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