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An unexpected record of the Green Jararaca, Bothrops bilineatus
(Wied-Neuwied, 1821) in Ceara State, northeastern Brazil
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Daniel Cassiano-Lima*®, Hugo Fernandes-Ferreira', and Rodrigo C. Gonzalez>*

The genus Bothrops Wagler, 1824 currently comprises
48 species, 30 of which occur in Brazil (Barbo et al.,
2022a, b; Costa et al., 2022; Uetz et al., 2022). These
snakes can be found from open areas to dense forests,
including highly disturbed habitats (Campbell and
Lamar, 2004). One of the most iconic Bothrops species
is the Green Jararaca, B. bilineatus (Wied-Neuwied,
1821), which can be distinguished from all the other
congeners by its emerald-green skin (Cunha, 1967;
Campbell and Lamar, 2004).

In general, B. bilineatus is a nocturnal species that
predominantly hunts in the vegetation for a wide variety
of small vertebrates (Dixon and Soini, 1986; Cunha
and Nascimento, 1993; Martins et al., 2001; Argélo et
al., 2004; Bernarde and Abe, 2006). Although it has
been seen hunting in the early hours of the day (da
Fonseca et al., 2021), this species usually rests in the
daytime, apparently in the same spot where it hunts at
night (Martins, 1993; Turci et al., 2009; Bernarde et al.,
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2021). Bernarde et al. (2021) pointed out that although
B. bilineatus can be relatively common in some specific
areas, it can be less frequent or even absent in locations
where they are expected to occur. This is usually
an elusive species due to its arboreal habits, cryptic
colouration, and low population density, which can
make them hard to find in nature (Jorge-da-Silva, 1993;
Campbell and Lamar, 2004; Bernarde and Abe, 2006;
Dias et al., 2008; Turci et al., 2009).

The Green Jararaca has been documented in eight
different countries in cis-Andean South America:
Bolivia, Brazil, Colombia, Ecuador, French Guiana,
Guyana, Peru, Suriname, and Venezuela (Dal Vechio
et al., 2018; Nogueira et al., 2019; Costa et al., 2022;
Uetz et al., 2022). Most of its distribution is in Brazilian
territory, where it is disjunct since it occurs both in the
Amazon and in the Atlantic Forest (Doan and Arriaga,
2002; Argolo et al., 2004; Campbell and Lamar, 2004,
Turci et al., 2009; Nogueira et al., 2019) (Fig. 1).
Bothrops bilineatus is widespread in the Amazon,
while Atlantic Forest populations are concentrated in
the southeastern regions between the states of Rio de
Janeiro and Bahia, except for some additional northern
records in the Pernambuco Endemism Centre (Franga
et al., 2020). Here we report the first documented and
vouchered record of Bothrops bilineatus for Ceara State,
specifically in the Baturit¢é Mountain Range, an Atlantic
Forest remnant in the Caatinga morphoclimatic domain.

On 7 June 2022 at 11:00 h, a local farmer was pruning a
banana tree in Guaramiranga Municipality, Ceara State,
Brazil (municipality centroid at 4.2618°E; 38.9331°W,
WSG 84; elevation ca. 792 m), when he accidentally hit
a Green Jararaca that was resting at a height of about
2.0 m, coiled on a banana tree leaf amongst coffee tree
branches. The animal immediately fell to the ground and
died a few minutes later due to the wound. Thanks to the
Projeto Malha de Fogo [Bushmaster Project], a study that
is being carried out in the area and uses citizen science
as a tool for research and conservation of Lachesis muta
(Linnaeus, 1766), the local farmer was able to reach the
first author, who immediately came to collect the animal.
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Figure 1. Geographic records of Bothrops bilineatus in South America. Literature records are indicated by black circles and

the red star identifies the new record in the Baturité Mountain Range, Ceara State, Brazil.

The snake was an adult female (snout-vent length
674 mm, tail length 116 mm; Fig. 2), and the specimen
is now housed in the Herpetological Collection of the
Museu de Historia Natural do Ceara Prof. Dias da Rocha
(MHNCE) under accession number MHNCE-R517.
Because some species of Bothrops are highly targeted for
illegal wildlife trafficking (Alves et al., 2019; La Laina
et al., 2021), we do not to disclose the exact locality of
this finding, but only the municipality centroid instead.

The discovery of this snake was unexpected and
remarkable because of three factors: the discovery
of this species outside of its known distribution, the
specific circumstances of how it was made, and the
general rarity of these findings.

General geographic locality. This record extends
the distribution of B. bilineatus 845 km eastward from
the easternmost point of its range so far, in Domingues
Municipality, Maranhdo State, Brazil, and 645 km
northwestward from its nearest known southeastern
locality, in Murici Municipality, Alagoas State, Brazil
(Dal Vechio et al., 2018; Nogueira et al., 2019) (Fig. 1).
Additionally, this is the first report of the Green Jararaca
in a morphoclimatic domain different from the original
contiguous areas of the Amazon or the Atlantic Forest,
which were classified by Olson et al. (2001) as Tropical
and Subtropical Moist Broadleaf Forests.
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Specific ecosystem locality. The Baturit¢ Mountain
Range, though different from the surrounding area, is
inserted in the Caatinga domain: a semi-arid region,
that is endemic to Brazil and covers almost the whole
northeastern region of the country (Moro et al., 2015).
In turn, the Caatinga was classified as part of the Deserts
and Xeric Shrublands Ecoregion by Olson et al. (2001).
The Baturit¢é Mountain Range is one of the brejos de
altitude [high wetlands] at elevations from 800-1115
m, which consists of humid and forested areas within
the Caatinga (Bétard et al., 2008; Moro et al., 2015).
The higher elevation of this region and the concomitant
retention of the coastal humid winds and orographic
rainfalls favour the establishment of a milder and wetter
climate (Andrade-Lima, 1982; Bétard et al., 2008) that,
in turn, allows the maintenance of a dense, humid, and
isolated forest in the middle of a large dryland extension
(Moro et al., 2015).

Therefore, the forest in the Baturit¢ Mountain
Range is considered a remnant of a past connection
between the Amazon and the Atlantic Forest (a refuge),
especially because it presents elements that are common
to both domains, but different from the ones in the drier
surrounding region (Borges-Nojosa et al., 2006; Moro

Figure 2. Bothrops bilineatus from the Baturit¢ Mountain
Range, Ceara State, Brazil. (MHNCE-R517) in (A) dorsal and
(B) ventral views. Scale = 1 cm. Photos by Gabriel Rios.
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et al., 2015; Castro et al., 2019). In fact, several species
of reptiles found in this area can also be found in the
Amazon (e.g., Oxyrhopus melanogenys), in the Atlantic
Forest (e.g., Chironius bicarinatus), or both (e.g.,
Lachesis muta) (Borges-Nojosa and Lima-Verde, 1999;
Martins et al., 2008; Loebmann and Haddad, 2010;
Nogueira et al., 2019). Nevertheless, this mountain
range also possesses endemic species, such as Atractus
ronnie and Apostolepis thalesdelemai, which probably
evolved due to their isolation (Borges-Nojosa and
Lima-Verde, 1999; Passos et al., 2007, Loebmann et al.,
2009; Borges-Nojosa et al., 2017).

Serendipitous surveying. Finally, the presence of B.
bilineatus documented here is also surprising because it
was never found in the area before despite the efforts
of several researchers for over 30 years (Nascimento
and Lima-Verde, 1989; Borges, 1991; Borges-Nojosa et
al., 2006, Ribeiro et al., 2012; Roberto and Loebmann,
2016; Borges-Nojosa et al., 2019). Even ethnozoological
studies did not identify local people’s recognition of this
species (Fernandes-Ferreira et al., 2013). Dias et al.
(2008) pointed out that knowledge about B. bilineatus
would only be gained if studies of canopy communities
were added to the herpetofaunal collection methods.
Indeed, this kind of research has not yet been performed
in the area, but the scientific background to this discovery
leads us to assume that B. bilineatus is very rare and
elusive in Ceara.

Itis urgent to provide subsidies for further investigation
of its occurrence because the whole mountain range
is highly impacted by habitat loss, caused mainly
by agriculture, livestock, and real estate speculation
(Oliveira et al., 2007). Moreover, as with other snakes,
the Green Jararaca could be locally threatened by
indiscriminate killing. For these reasons, it is plausible
that this species is endangered at a state level, and we
draw special attention to it since it is rare in other areas
of occurrence (Cunha and Nascimento, 1993; Bernarde
and Abe, 20006; Dias et al., 2008; Bernarde et al., 2021),
and even listed as probably extinct in others (e.g., Rio de
Janeiro State; Oliveira et al., 2020).

Our finding also reinforces the role of Baturité and
other brejos de altitude as refuges for the northeastern
Brazilian fauna and its importance for their conservation
(Carvalho-e-Silva et al., 2015; Roberto and Loebmann,
2016; Freitas et al., 2019). It is also worth mentioning
that our record adds a new pitviper to the list of medically
important snakes of Ceara (Bothrops aff. atrox, B. aff.
leucurus, B. erythromelas, B. lutzi, Crotalus durissus,
Lachesis muta) (Borges-Nojosa et al., 2021). This
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report also strongly reinforces the importance of citizen
science-based studies. The Projeto Malha de Fogo, for
example, is focused not only on ecological methods to
investigate the Bushmaster’s (Lachesis muta) natural
history, but also involves local people as fundamental
actors in the conservation of species. There is a sister
project in Ceara called Cascavéis do Sertdo, which uses a
similar methodology to study the rattlesnakes (Crotalus
durissus Linnaeus, 1758). This approach should be
reproduced in other areas of Brazil to optimize scientific
data and financial resources, valuing local knowledge.
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