
Ophiophagy is widespread and relatively well 
documented in snakes, being estimated that around 
20% of the Alethinophidia feed on snakes (Colston et 
al., 2010). Among them, the genus Micrurus may be 
highlighted, since they often feed on snakes (Greene, 
1984; Roze, 1996). However, many species feed on 
other elongate prey (Almeida et al., 2016), as fishes, 
but mainly fossorial caecilians, amphisbanians, and 
lizards. The coral snake Micrurus corallinus (Merrem, 
1820), from the Brazilian Atlantic Forest, fits within this 
pattern, since its diet is composed of fossorial elongate 
prey, including amphisbaenians (69.3%), lizards 
(12.7%), caecilians (9.6%), and snakes (8.6%; Marques 
and Sazima, 1997). 

Feeding behavior of Micrurus has been observed in 
captive snakes usually on the ground (Greene, 1984; 
Marques and Sazima, 1997). Predation events by 
Micrurus are rare to be observed in nature  (Maffei et 
al., 2009). Here we report an underground feeding in 
the wild, and discuss the possible relationship between 
eating elongated prey and the aposematism in coral 
snakes. 

A male M. corallinus (total length ~ 600 mm) was 
found in the afternoon of September 21st, 2006, feeding 
on an amphisbaenian (Leposternon microcephalum 
Wagler, 1824) on the edge of a trail within forest at 
Reserva Biológica União – IBAMA, Municipality 
of Casimiro de Abreu, Rio de Janeiro (22.4264°S, 

42.0344°W). The anterior part of the snake’s body was 
inside a hole in a ravine (Fig. 1A), where it captured 
the amphisbaenian, and dragged it out (Fig. 1B) for 
subsequently swallowing it (Fig. 1C). The tail-first 
ingestion started at 4:36 p.m. (Fig. 1A), and lasted until 
5:18 p.m. (Fig. 1D), after which the animal moved 
away through the surrounding vegetation. Based on the 
photos (see Fig. 1D), we estimate, that the relation total 
prey length / predator snout-vent length was at least 0.5. 
Tail-first ingestion in M. corallinus may be associated 
with underground feeding, and was observed in 40% 
of the M. corallinus with amphisbaenians in their guts 
(Marques and Sazima, 1997). In the present observation, 
the amphisbaenian was in a burrow, a circumstance 
that probably caused the tail-first ingestion. Ingestion 
time may be determined by several factors, such as the 
relation prey mass/predator mass or prey length/predator 
length, prey type, venom toxicity of the predator, or risk 
of retaliation offered by the prey (Greene, 1983; De 
Queiroz, 1984; Rodríguez-Robles and Leal, 1993). It is 
well known that the kinetic skull of advanced snakes, 
together with the absence of an anterior symphysis in 
the lower jaws, allow the ingestion of preys that are large 
in relation to the predator’s head size (Colston et al., 
2010). In the case of ophiophagous snakes, which may 
eat preys as long as, or even longer than, themselves, the 
head size is not the constraint. However, ingestion time 
is long due to the prey’s length. In the event reported 
herein, the swallowing lasted at least 42 minutes. 

In comparison, some snakes that feed on non-elongate 
preys, such as Crotalus durissus (Linnaeus, 1758), 
take from 3 to 12 min to subdue and ingest mice which 
weigh 50% of their own body mass, whether adults 
or juveniles (Cruz-Neto et al., 1999; 2001). These 
same authors have also shown that aglyphous snakes, 
such as Boa constrictor, that do not rely on a powerful 
venom to subdue prey, need from 11 to 35 min to eat 
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mice weighing 40% of their own weight. Concerning 
Micrurus, even though they have a very powerful 
neurotoxic venom, such as Micrurus corallinus (Brazil, 
1987), the necessary time for subduing and ingesting 
prey is longer. Like the adult male observed in the present 
episode, two captive juveniles of Micrurus corallinus 
required a long time for directing and swallowing the 
preys (pers. obs.). One of them took 35:30 min for 
eating a Sibynomorphus mikanii (Schlegel, 1837) 40% 
of its own weight, and the other, 37:50 min for eating 
a Erythrolamprus miliaris (Linnaeus, 1758) 50% its 
own weight. This data, together with other information 
available from the literature, evince that ophiophagy and 
ingestion of elongate prey in general require a longer 
time, especially when compared to other venomous 
species of snakes which feed on non-elongate prey, such 
as C. durissus (see Table 1).

Accordingly, an overview of the time required to 
ingest different kinds of prey suggests that more time is 
required in the case of elongate prey items, such as snakes 
or amphisbaenians (Table 1). This suggestion is even 

more concise when the relation prey/predator weight is 
considered. The long time necessary to swallow elongate 
prey, as well as its postprandial condition (which may 
hinder locomotion) may decrease the defensive ability 
of the snake (Garland Jr. and Arnold, 1983; Ford and 
Shuttlesworth, 1986; Mehta, 2006). Thus, we may 
consider that there is a higher risk of predation on those 
snakes that consume elongate prey.

The aposematism of Micrurus snakes has long been 
noticed (Wallace, 1867) and the effectiveness of their 
coral pattern to avoid predators has been verified by 
several experiments with replicas (Brodie III, 1993; 
Pfennig et al., 2001; Buasso et al., 2006; Kikuchi and 
Pfennig, 2010). Additionally, it might be taken into 
account the protectiveness that the Micrurus-like pattern 
may provide even to other species, that are considered 
their mimics, and that also feed on elongate preys. 
This may be the case for Erythrolamprus aesculapii, 
Phalotris mertensi, Boiruna maculata, and juveniles 
of Clelia spp. (Marques, 1992; Savage and Slowinski, 
1992; Marques and Puorto, 1994; Pinto and De Lema, 

Table 1: Species of snakes, their preys, and time required to ingest them. 

SNAKE SPECIES TYPE OF PREY FEEDING TIME (min.)* FEEDING STAGES REFERENCE 

Thamnophis sirtalis earthworm 2.22–8.34 subjection + ingestion (Burghardt and Krause, 1999) 
Dipsas indica snail 1.17–5.42 subjection + ingestion (Sazima, 1989) 

Nerodia fasciata fish 0.20–2.39 ingestion (Vincent et al., 2006) 

Thamnophis sirtalis fish 2.59–8.87 subjection + ingestion (Burghardt and Krause, 1999) 

Alsophis portoricensis frog 13.14 subjection + ingestion (Rodríguez-Robles and Leal, 1993) 

Nerodia fasciata frog 2.33–9.47 ingestion (Vincent et al., 2006) 

Thamnodynastes strigatus frog 10 ingestion (Bernarde et al., 2000) 

Boa constrictor mouse 11–35 subjection + ingestion (Cruz-Neto et al., 2001) 

Crotallus durissus (adult) mouse 3–12 subjection (negligible) + ingestion (Cruz-Neto et al., 2001) 

Crotallus durissus (juvenile) mouse 3–12 subjection (negligible) + ingestion (Cruz-Neto et al., 1999) 

Elaphe climacophora mouse 4.91–9.15 ingestion (head-first and tail-first, 
respectively) 

(Diefenbach and Emslie, 1971) 

Elaphe helena mouse 3.33–14.17 subjection + ingestion (Mehta, 2003) 

Pituophis melanoleucus mouse 5.93 subjection + ingestion (De Queiroz, 1984) 

Pituophis melanoleucus rat 2.2 subjection + ingestion (De Queiroz, 1984) 

Bothrops jararaca mouse and rat 2.08–5 ingestion (Sazima, 1989) 

Alsophis portoricensis lizard 12.64 subjection + ingestion (Rodríguez-Robles and Leal, 1993) 

Masticophis flagellum lizard 2.9–8.8 subjection + ingestion (Jones and Whitford, 1989) 

Micrurus frontalis lizard 17 ingestion (interrupted) (Maffei et al., 2009) 

Drymarchon corais amphisbaenian 40 ingestion (Campos et al., 2010) 

Clelia equatoriana snake 26 subjection + ingestion (Rojas-Morales, 2013) 

Erythrolamprus aesculapii snake 4–180 ingestion (Marques and Puorto, 1994) 

Lampropeltis getula snake 18–90 ingestion (Jackson et al., 2004) 

Micrurus albicinctus snake 40 ingestion (Souza et al., 2011) 

Micrurus corallinus (juvenile) snake 35.5–37.8 ingestion present work 

Micrurus corallinus (adult) snake 42 ingestion present work 
* Times were all converted to minutes, in order to facilitate comparison. 

Table 1. Species of snakes, their preys, and time required to ingest them.



2002; Duarte, 2006; Delia, 2009), among many others. 
The ophiophagous E. aesculapii, for instance, is a 
diurnal species (Torello-Viera & Marques, in press) 
which may take up to 180 min to ingest a prey of 80% its 
own size (Marques and Puorto, 1994). This represents a 
long time during which the snake is highly vulnerable 
to predators. Thus, it seems plausible to suppose that 
bearing a coral pattern is highly adaptive for snakes that 
feed on elongate prey. 
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Figure 1. Male of Micrurus corallinus capturing the amphisbaenian inside a burrow (A), dragging the prey out of the burrow 
(B), swallowing the amphisbaenian, tail-first (C), and after finishing ingesting the amphisbaenian (D). Photos by: Antonio Carlos 
Freitas.
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