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Notes on the reproduction of the endemic Costa Rican toad,  
Incilius chompipe (Anura: Bufonidae)

Vaughan and Mendelson (2007) conducted a taxonomic and ecological review of populations of toads in Costa Rica 
and Panama referred to as Crepidophryne epiotica, and described two new species, C. chompipe and C. guanacaste, 
and redescribed C. epiotica (sensu stricto). In a subsequent phylogenetic study, Mendleson et al. (2011) found 
Crepidophryne nested within Incilius, and thus synonymized the former genus with the latter. 

Vaughan and Mendelson (2007) noted that the reproductive biology of the toads formerly in Crepidophryne 
had not been documented in the wild, but suggested that these toads deposit their eggs in leaf litter and that the eggs 
undergo direct development. Additionally, for I. chompipe they stated (p. 310) that the “mode of amplexus was 
unknown and no tadpole had ever been found.” 

In July of 2013 we collected individuals of I. chompipe along the eastern slopes of Volcán Turrialba, Provincia 
de Cartago, Costa Rica, at an elevation of 2,200 m. We discovered the toads approximately 2 m from the ground, 
on roadside rock-faces beneath sheets of wet moss. Later, we exported three individuals (2 males, 1 female) to The 
Manchester Museum, to be maintained in captivity. 
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After an acclimatization period of several months, on 10 May 2014 we observed the toads in axillary am-
plexus, similar to the description provided by Boza and Solano (2009) for I. epioticus. On 15 May 2014 we discov-
ered approximately 60 large unpigmented eggs laid under a sheet of damp moss, but we did not observe the actual 
deposition. The egg yolks were yellow-white in color and enclosed within separate clear gelatinous capsules, and 
we noticed the first signs of development within the first five to seven days. During their development, the eggs 
ranged in size from 4.2 to 5 mm in diameter. The female provided the eggs with parental attendance throughout the 
development period (Fig. 1). During times when we examined the clutch, the female often would adopt a motionless 
flattened stance, spreading her body as wide as possible across the highly visible clutch. This behavior appeared 
different from that of thanatosis, an anti-predator defense mechanism employed by this species (Sánchez Paniagua 
and Abarca, 2016). During thanatosis individuals of I. chompipe were described to lay motionless, feign death, and 
inflate their bodies (Sánchez Paniagua and Abarca, 2016). We observed this behavior when the female was handled, 
but our observations when she was attending the clutch, spreading and visibly flattening her body, clearly was a 
separate response. We contend that this flattened posture over the highly visible white-colored eggs was adopted 
in an effort to hide them by using her camouflaged dorsum, and thus her attendance to the clutch was in a guarding 
capacity. The development of the young within the eggs lasted 50 to 52 days.

Prior to hatching the coloration of the developing young was consistent, with white edged dark brown mark-
ings upon a pale brown dorsal coloration. These markings were visible through the egg capsule (Fig. 2). The first 
toadlet hatched on 4 July 2014. Upon hatching, the tail was highly reduced and almost fully absorbed. The young 
were able to walk almost immediately upon hatching, and measured approximately 4.2–4.6 mm in snout–vent 
length. The markings of the hatchlings were similar to those of a juvenile Crepidophryne epiotica (= I. epioticus) 
illustrated in Köhler (2011). 

Direct development as a characteristic reproductive mode has evolved independently in the three liv-
ing amphibian orders: frogs, salamanders, and caecilians (Hanken, et. al., 1997). In New World anurans, direct 
development within the egg previously was known in frogs in the families Brachycephalidae, Craugastoridae, 
Eleutherodactylidae, and Strabomantidae, of which the last three families occur in Mesoamerica (Hedges et al., 
2008); it also is known in the genus Oreophrynella, high elevation bufonids found in South America (McDiarmid 
and Gorzula, 1989). Although considered characteristic of other Neotropical bufonid genera, direct development 
has not been confirmed in other species. 

Osornophryne guacamayo is a South American bufonid thought to have developed direct development as a 
mode of reproduction. It occurs at elevations from 1,800 to 2,200 m (similar to the elevational range of I. chompipe) 
on the eastern slopes of the Andes and adjacent foothills in central Ecuador (Gluesenkamp and Acosta, 2001). The 
clutch size and egg description for O. guacamayo also appears similar to that of I. chompipe, and the eggs are depos-
ited in sites without any available aquatic reproduction opportunities. In comparison to our findings, a clutch of 50 
eggs deposited by O. guacamayo and found under a roadside rock in 1990 by L. Coloma and J. Wiens had similarly 
colored egg yolks within gelatinous capsules, and the eggs ranged in size from 3 to 6 mm. Further, the breeding 
of O. guacamayo in captivity in August of 1992 by L. Coloma produced a clutch of eggs deposited terrestrially in 
moss, but unfortunately they suffered a fungal infection and their development could not be followed or described 
(Gluesenkamp and Acosta, 2001). Although the developmental mode in Osornophryne has not been confirmed, 
based on several factors linking it closely to that of the direct developing species Oreophrynella quelchii, it has 
been suggested that its eggs also undergo direct development (Gluesenkamp and Acosta, 2001). Both direct devel-
opment and parental attendance is confirmed as characteristic in the high elevation South American bufonid genus 
Oreophrynella, an unusual group of toads known only from the Tepuis that make up the Roraima mountain group 
in the Guayanan Highlands of southern Venezuela and adjacent Guyana and Brazil; their eggs also are large in size 
(3 mm) unpigmented, and full development is completed within the egg whilst attended by an adult throughout 
different stages of development (McDiarmid and Gorzula, 1989). 

This note represents the first report of direct development in any Mesoamerican bufonid, and therefore 
has wide herpetological significance. From a natural history evolutionary perspective, the fact that I. chompipe 
has direct development as a reproductive mode represents a remarkable conversion in the breeding biology of 
Mesoamerican bufonids. This confirmation supports the contentions of Mendelson et al. (2011), and as highlighted 
by them, it parallels the breeding biology of South American bufonids of the genus Oreophrynella, and possibly 
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Osornophryne. We hope these observations highlight some of the benefits to maintaining specimens in captivity to 
facilitate behavioral observations that would otherwise be impossible to follow in the field. We also hope these ob-
servations help shed new light on the biology of Costa Rican amphibians and they prove useful in the advancement 
of understanding Mesoamerican bufonid phylogeny by others. 
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