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Abstract 
Micrurus paraensis is a coral snake mainly found across the Amazon region of northern South America, with confirmed sightings in Brazil and Suriname. This study documents the first verified sighting of M. paraensis in Ceará, northeastern Brazil, and the first record of the lizard Micrablepharus maximiliani as its prey. An adult male was collected in Serra de Uruburetama, a humid mountain forest area within the semi-arid Caatinga. The specimen was identified based on its distinctive morphological and color features and was subsequently deposited in the Herpetological Collection of the Federal University of Ceará. Examination of its stomach contents revealed a recently ingested M. maximiliani, swallowed headfirst. This extends the snake’s known range by about 575 km southeast from the closest previous record in Maranhão and marks the first time a lizard has been documented as part of its diet. The presence of an Amazonian-related snake in Serra de Uruburetama suggests this northeastern forest patch acts as a biogeographic refuge, possibly maintaining ancient connections with Amazonian forests during wetter Pleistocene eras, later becoming isolated as forests contracted. This dietary finding broadens the understanding of the feeding ecology of M. paraensis, indicating that small, leaf-litter-dwelling gymnophthalmid lizards could be prey. Overall, these discoveries address gaps in knowledge of the snake’s distribution and natural history, highlighting the ecological and conservation value of northeastern Brazil’s humid forests.
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Resumen
Micrurus paraensis es una serpiente coral distribuida principalmente en la Amazonía septentrional de América del Sur, con registros confirmados en Brasil y Surinam. Este estudio documenta el primer registro confirmado de la especie en el estado de Ceará, en el noreste de Brasil, y el primer registro del lagarto Micrablepharus maximiliani como presa. Un macho adulto fue recolectado en la Sierra de Uruburetama, un enclave de bosque húmedo montano ubicado en la región semiárida de la Caatinga. El ejemplar fue identificado mediante sus características morfológicas y su patrón de coloración diagnóstico, y posteriormente fue depositado en la Colección Herpetológica de la Universidad Federal de Ceará. El examen del contenido estomacal reveló un ejemplar de M. maximiliani, recientemente ingerido y engullido, comenzando por la cabeza. Este hallazgo amplía la distribución conocida de M. paraensis en aproximadamente 575 km al sureste del registro previo más cercano, localizado en Maranhão, y representa el primer registro de un lagarto en su dieta. La presencia de una serpiente de afinidad amazónica en la Sierra de Uruburetama sugiere que este enclave forestal podría haber actuado como refugio biogeográfico y haber mantenido conexiones históricas con la Amazonía durante los periodos húmedos del Pleistoceno, antes de quedar aislado por la posterior contracción de los bosques. Estos hallazgos amplían el conocimiento sobre la distribución y la ecología trófica de M. paraensis y resaltan su importancia ecológica y para la conservación de los bosques húmedos del noreste de Brasil.
Palabras clave: Alcance geográfico, Caatinga, historia natural, nicho ecológico, serpiente coral.
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The present study documents the first confirmed occurrence of Micrurus paraensis Cunha and Nascimento, 1973 in the state of Ceará, northeastern Brazil, extending its known distribution by approximately 575 km southeast of the nearest published locality. It also reports Micrablepharus maximiliani (Reinhardt and Lütken, 1862) as prey of Micrurus Wagler, 1824 for the first time and provides the first record of a lizard in the diet of M. paraensis. The occurrence of an Amazonian-associated coral snake in an isolated humid forest enclave within the semiarid Caatinga provides new evidence of the biogeographic importance of these montane forests, whereas the dietary record broadens current knowledge of prey use by this poorly known species.
The genus Micrurus comprises approximately 83 recognized species of venomous coral snakes distributed from the southeastern United States to Argentina (Roze, 1996; Uetz et al., 2025). In Brazil, researchers have recorded 38 species, 12 of which occur in the Caatinga ecoregion (Nascimento et al., 2024; Costa et al., 2026). Most Micrurus species are cryptozoic or fossorial and feed primarily on elongate vertebrates that use similar microhabitats (Roze, 1996). Their prey includes mainly snakes, but also amphisbaenians, caecilians, lizards, fishes, and eggs (Greene, 1976; Marques and Sazima, 1997; Souza et al., 2011; Henao Duque and Núñez Rangel, 2016; Silva et al., 2018; Ocampo and Forrester, 2024). Because these secretive habits reduce encounter and observation rates, basic information on the geographic distribution and feeding ecology of many species remains scarce.
Micrurus paraensis was described from the state of Pará and is currently known from northern South America, with records in Brazil and a few specimens from Suriname (Campbell and Lamar, 2004; Nogueira et al., 2019). In Brazil, the species is distributed mainly in the Amazon region, with records from Amazonas, Pará, Mato Grosso, and Rondônia. Marginal records are also known from the Cerrado and the Chiquitano Dry Forest, including eastern Amazonia in Maranhão (Feitosa et al., 2007) and the Cerrado–Amazon transition in northern Mato Grosso (Silva Jr. et al., 2016; Nogueira et al., 2019). The species occurs in primary and secondary tropical forests and in anthropogenically disturbed areas, suggesting some tolerance of habitat modification (Roze, 1996; Feitosa et al., 2007; Silva Jr. et al., 2016).
The humid montane forests of northeastern Brazil, regionally known as Brejos de Altitude, are isolated forest formations embedded within the semiarid Caatinga and are generally associated with residual highlands above 600 m a.s.l. (Bétard et al., 2007; Barbosa et al., 2022). Orographic interception of moist air masses from the Atlantic increases rainfall and produces cooler and wetter conditions, particularly on windward slopes (Bétard et al., 2007; Araújo et al., 2006; Moro et al., 2015; Silveira et al., 2019). These conditions contrast sharply with those of the surrounding lowlands and support biological communities distinct from the adjacent Caatinga fauna (Borges-Nojosa and Caramaschi, 2003; Loebmann and Haddad, 2010; Borges-Nojosa et al., 2018). Consequently, these enclaves are regarded as biogeographic refugia that may preserve relict populations and lineages associated with wetter forest domains.
The formation and historical connectivity of these enclaves have been linked to Quaternary climatic oscillations (Bezerra et al., 2025). During wetter phases of the Pleistocene, expanding humid forests may have increased connectivity among Amazonian, northeastern, and Atlantic Forest formations (Costa et al., 2018). Conversely, the return of drier conditions would have promoted forest contraction and isolated populations in mountains and other areas with favorable microclimates, producing the present-day mosaic of humid enclaves surrounded by semiarid vegetation (Andrade-Lima, 1982; Carnaval and Bates, 2007; Borges-Nojosa et al., 2018). Under this scenario, forested areas across Maranhão and northern Ceará, together with river valleys and humid highlands, may have functioned as stepping-stone corridors between eastern Amazonia and the northeastern enclaves (Bezerra et al., 2025). The discovery of M. paraensis in Ceará is therefore relevant to evaluating the role of these historical connections in shaping the regional herpetofauna.
On 18 May, 2024, a field expedition was conducted near a banana plantation at Sítio Itapirema, municipality of Uruburetama, state of Ceará, Brazil (03°35′51.95″ S, 39°34′51.13″ W; 634 m a.s.l.; Fig. 1). The Serra de Uruburetama, in northern Ceará, is a climatic enclave within the semiarid Caatinga. It reaches approximately 996 m a.s.l., covers nearly 1,000 km², and supports a subhumid montane mesoclimate (Souza and Oliveira, 2006; Freires et al., 2021). Its vegetation consists predominantly of tropical pluvial semideciduous forest (dry crystalline forest) on the leeward slope and tropical pluvio-nebular subevergreen forest (humid crystalline forest) on the windward slope (Figueiredo, 1997; Moro et al., 2015). The study site is located on the humid slope of the mountain range. Mean annual rainfall is 1,056 mm, concentrated in six to seven rainy months, mainly during the first half of the year, and mean temperatures range from 21°C to 26°C (Freires et al., 2021).
Active visual searches were conducted along forest trails and unpaved roads from 1700 to 2100 h. Four observers walked slowly along unmarked transects through the forest and inspected leaf litter, rocks, fallen logs, and tree branches for active or sheltered reptiles (Corn and Bury, 1990). One specimen of M. paraensis was collected under SISBIO (permit n° 29613-1) and CEUA of the Federal University of Ceará (Protocolo nº 6314010321). In the laboratory, the snake was measured, weighed, and euthanized by administering lidocaine to the ventral and cerebral regions, specifically through the foramen magnum (Auricchio and Salomão, 2002). The specimen was subsequently fixed in 10 % formaldehyde and preserved in 70 % ethanol (Auricchio and Salomão, 2002).
The specimen was identified using the diagnostic characters provided by Roze (1996) and Feitosa et al. (2007). Morphological terminology and scale counts followed Dowling (1951), whereas the color pattern was described following Savage and Slowinski (1992) and Roze (1996). All diagnostic characters needed to distinguish the specimen from other Micrurus species were examined. Geographic records were compiled mainly from Nogueira et al. (2019) and checked the occurrence of M. paraensis in Brazilian states against Costa et al. (2026). The distribution map was produced using QGIS (QGIS Development Team, 2024).
The adult male M. paraensis (snout–vent length [SVL] = 422 mm; tail length = 68 mm; mass = 20.5 g; Fig. 2a) was encountered at 1820 h. It has smooth dorsal scales in 15 rows without reduction, 190 ventrals, 44 subcaudals, a divided anal plate, seven supralabials, and seven infralabials. The black cephalic cap begins on the rostral scale and extends across the first to fourth supralabials, postoculars, and anterior portion of the first temporal. A white ring begins on the fifth supralabial and extends across the temporals to the parietals. The black cephalic cap is connected to the first black body ring. The body bears 17 black rings bordered by narrow white rings, each one-half to one scale wide and with a black posterior margin, and 16 red rings approximately four times as long as the black rings. The body rings do not form triads. The tail bears eight black rings alternating with eight white rings, with black tail rings with white spots on dorsal and ventral surfaces.
During handling, a prey item was detected in the snake's stomach. The stomach was subsequently opened and examined, and one Micrablepharus maximiliani (SVL = 36 mm; preserved tail length = 31 mm; mass = 0.9 g; Fig. 2b) was recovered. The lizard was ingested headfirst and remained in excellent condition, indicating recent ingestion. The tail tip was autotomized, and the wound had not healed, suggesting that tail loss may have occurred during the predation event; consequently, the reported tail length is incomplete. Voucher specimens were deposited in the Herpetological Collection of the Federal University of Ceará (snake: CHUFC 4686; lizard: CHUFC L 8719).
This record extends the known distribution of M. paraensis by approximately 1,020 km southeast of its type locality in the district of Icoaraci, municipality of Belém, Pará (Cunha and Nascimento, 1973), and by approximately 575 km southeast of the nearest previously documented locality in the municipality of Alcântara, Maranhão (Roze, 1996) (Fig. 1). It is the first confirmed occurrence of the species in Ceará and markedly extends its known distribution into a humid montane enclave (Brejo de altitude) within the Caatinga domain.
The occurrence of M. paraensis in Serra de Uruburetama is consistent with the recognized role of northeastern humid enclaves as refugia for forest-associated fauna. Although surrounded by semiarid lowlands, these enclaves harbor assemblages influenced by Amazonia, the Atlantic Forest, and adjacent open formations (Borges-Nojosa and Caramaschi, 2003; Fouquet et al., 2012; Ribeiro et al., 2012). In Ceará, this biogeographic affinity is illustrated by Amazonian-associated species such as Amphisbaena anomala (Barbour, 1914), Caecilia tentaculata Linnaeus, 1758, and Gonatodes humeralis (Guichenot, 1855), alongside Atlantic Forest-associated species such as Leptodactylus natalensis Lutz, 1930, Proceratophrys renalis (Miranda-Ribeiro, 1920), and Strobilurus torquatus Wiegmann, 1834 (Borges-Nojosa and Caramaschi, 2003; Borges-Nojosa, 2006; Caccavo et al., 2026; Castro et al., 2026). The new record of M. paraensis adds another Amazonian-associated element to this pattern.
These enclaves also maintain relictual and endemic lineages, including Adelophryne maranguapensis Hoogmoed, Borges & Cascon, 1994, Rhinella casconi Roberto, Brito & Thomé, 2014, Leposoma baturitensis Rodrigues & Borges, 1997, Chironius dracomaris Sudré, Andrade-Junior, Folly, Azevedo, Ávila, Curcio, Sales Nunes & Passos, 2024, and Placosoma limaverdorum Borges-Nojosa, Caramaschi & Rodrigues, 2016 (Hoogmoed et al., 1994; Rodrigues and Borges-Nojosa, 1997; Roberto et al., 2014; Mângia et al., 2018; Sudré et al., 2024; Castro et al., 2026; Caccavo et al., 2026). The Ceará record of M. paraensis may thus represent either a relict population isolated after the contraction of wetter forests or a peripheral population connected to eastern Amazonia through a historically dynamic mosaic of suitable habitats. A single locality cannot distinguish between these alternatives. Broader sampling and phylogeographic comparison with populations from Maranhão and Pará are needed to test whether the Ceará population reflects ancient isolation or more recent dispersal.
The prey record also adds a new dimension to the natural history of M. paraensis. Micrablepharus maximiliani is a small gymnophthalmid lizard distributed across several Brazilian biomes and recorded in Paraguay and Bolivia (Moura et al., 2010). It is diurnal, cryptozoic to semifossorial, and closely associated with leaf litter (Rodrigues, 2003). These habits create spatial overlap with the microhabitats used by coral snakes and align with Micrurus's tendency to consume elongate, ground-dwelling, or fossorial vertebrates. The prey represented only 8.5 % of the predator's SVL and 4.4 % of its body mass, demonstrating that even small leaf-litter lizards may be incorporated into the diet of M. paraensis.
Based on the available literature, the only previously published predator record for M. maximiliani involved a mygalomorph spider (Sousa and Freire, 2010). Its headfirst ingestion by M. paraensis is consistent with a common handling strategy for elongate prey and may reduce resistance from the limbs and body scales during swallowing (Greene, 1976). The fresh autotomy wound further suggests that tail loss may have functioned as an antipredator response during capture (Bateman and Fleming, 2009), although autotomy before the encounter cannot be excluded.
Lizards are known prey of Micrurus, and gymnophthalmids such as Cercosaura schreibersii and Vanzosaura multiscutata have previously been reported in the diet of other species in the genus (Mesquita et al., 2013; Rodríguez et al., 2018). However, available dietary information for M. paraensis is extremely limited and has largely focused on ophiophagy, including a record of Atractus albuquerquei from Amazonas (Souza et al., 2011). Opportunistic observations and the examination of preserved specimens provide valuable information on poorly known trophic interactions involving snakes (Uchôa et al., 2023). In this context, the present observation represents the first record of M. maximiliani as prey of Micrurus and the first documented lizard prey for M. paraensis. Records of small gymnophthalmids may be underrepresented because their diagnostic features are rapidly lost during digestion and because the secretive habits of both predator and prey make feeding events difficult to observe (Marques and Sazima, 1997).
In conclusion, the record from Serra de Uruburetama expands the known range of M. paraensis into Ceará and reinforces the importance of northeastern humid forest enclaves as refugia for forest-associated and Amazonian faunal elements. This species' presence in an isolated enclave also identifies a clear target for additional surveys and phylogeographic investigation. This is particularly relevant because Ceará faces substantial habitat loss (RAD, 2025), and degradation of humid montane forests may disproportionately affect isolated populations. The identification of M. maximiliani in the stomach of M. paraensis expands the known trophic repertoire of the species and shows that small leaf-litter gymnophthalmids form part of its prey spectrum. Together, these findings fill two important gaps in the natural history of this poorly known coral snake while highlighting the conservation value of Serra de Uruburetama.
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TABLES AND FIGURES
Figure 1. Distribution map of Micrurus paraensis, data from Nogueira et al. (2019), with new records in the municipality of Uruburetama, Ceará, Brazil, represented by a green triangle. Black circles indicate previously known records, and red triangle represent the type locality. 
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Figure 2. a) Adult male of Micrurus paraensis collected at Sítio Itapirema, municipality of Uruburetama, Ceará, Brazil (CHUFC 4686). b) Micrablepharus maximiliani (CHUFC L 8719) preyed upon by a M. paraensis.
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