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Abstract: Restinga is a coastal ecosystem covering almost the entire Brazilian coast 
line and it is associated with the Atlantic Forest biome and therefore is a complementary 
component of the landscape. Its vegetation is highly variable and specialized, being 
influenced by salt, and with low fertility and moist soil. This environmental landscape 
promotes the colonization of species from contiguous biomes and ecosystems, thereby 
promoting high diversity, especially on the northern coast of Bahia. The study was 
conducted at the Reserva Imbassaí, in the municipality of Mata de São João, northern 
coast of Bahia, Brazil. We conducted six surveys distributed over one year, with 
samples every two months; we used the sampling techniques of active visual  search, 
random encounters and pitfall traps along a linear transect. Fourty-nine snakes from 
15 species distributed among five families were recorded: Boidae (2), Colubridae (3), 
Dipsadidae (6), Elapidae (1) and Viperidae (3). Ten of the species of snakes found at 
Reserva Imbassaí complement the literature overall snakes’ list from the north coast of 
Bahia’s restinga. The results show that Reserva Imbassaí is uniquely rich in snakes and 
therefore represents an important contribution to the knowledge of this taxon within the 
Atlantic forest hotspot.

Keywords: Atlantic forest, boids, colubrids, dipsadids, elapids, northeastern Brazil, 
squamata, viperids.
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Portuguese Abstract: A restinga é um ecossistema costeiro, cobrindo grande parte da 
costa brasileira e é associado ao bioma da Mata Atlântica, agindo como componente 
complementar da paisagem.  Sua vegetação é bastante variada e especializada, 
influenciada pela salinidade marinha e pela baixa fertilidade e umidade do solo. Estes 
componentes da paisagem contribuem para a colonização de espécies de outros 
biomas e ecossistemas próximos, tornando-o assim bastante diverso, principalmente 
no litoral norte da Bahia. Este estudo foi realizado na Reserva Imbassaí, localizado no 
município de Mata de São João, litoral norte da Bahia, Brasil.  Realizamos seis coletas 
durante um ano a cada dois meses; utilizamos a procura visual ativa, armadilhas 
de interceptação e queda e encontros ocasionais em um transecto linear. Foram 
registradas 49 serpentes de 15 espécies das cinco famílias: Boidae (2), Colubridae 
(3), Dipsadidae (6), Elapidae (1) e Viperidae (3). Dez destas espécies de serpentes 
encontradas na Reserva Imbassaí complementam a lista de espécies deste grupo para 
a restinga do litoral norte da Bahia.  Os resultados evidenciam que a Reserva Imbassaí 
possui uma riqueza única de serpentes e representa uma importante contribuição para 
o conhecimento deste táxon no hotspot da Mata Atlântica.
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INTRODUCTION

The restinga ecosystem covers almost the entire 
coast of Brazil and it is associated with the Atlantic 
rainforest.  It lies along the coastal seashore of the At-
lantic Ocean, and it is composed of sand dunes depos-
its, which created coastal dunes after the last marine 
transgressions and regressions in the quaternary peri-
od, over 15,000 years ago (Assumpção & Nascimento 
2000; Menezes 2007). 

Although some authors state that from the struc-
tural point of view the areas of the Restinga can be 
considered an homogeneous landscape (Campos & 
Domingez 2010), others state that there is important 
variation in biodiversity (Marques & Sazima 2004; 
Rocha et al. 2004); this suggests that when discussing 
Restinga one should consider both issues.   Its vegeta-
tion is highly variable and specialized, reflecting the 
influence of salt, low fertility and low moisture of the 
soil, thereby promoting xerophytic vegetation (Ton-
hasca 2005) similar to that found in the Caatinga (Bra-
zilian dry lands) and Cerrado (Brazilian grasslands), 
contiguous with the Atlantic Forest within the region. 

The ecosystem is well distributed on all the north-
ern coast of Bahia, covering nearly 220km, from the 
capital city, Salvador, apparently beginning at the 
Farol da Barra to the northern border to the State of 
Sergipe where the river, locally known as Real River, 
imposes effective isolation by forming a geographical 
barrier to the north.  Seven protected areas (PA) are 
found within the region, and four other have been pro-
posed, due to the high scale of habitat loss caused by 
tourism and urban development (Tinôco et al. 2008; 
Tinôco et al. 2010).  These areas have been proposed 
in order to prevent further biodiversity loss due to the 
aforementioned impacts.  Moreover, reptiles, specially 
snakes and lizards, apart from birds are the most af-
fected biodiversity in this context.

Three-hundred-and-seventy-one species of snakes 
are described for the main Brazilian ecoregions (Bér-
nils 2010).  One of the least known of those is the rest-
inga.  Rocha (2000) stated that reptiles are abundant in 
restinga ecosystems, and few studies cover the snake 
fauna in some regions, such as Jurubatiba in the state 
of Rio de Janeiro, where eight species were recorded 
over two years of study, and the Juréia in the state of 
São Paulo, where 25 snake species were recorded over 
a three-year study (Marques & Sazima 2004), this re-

inforces that there are few ecological studies of snakes 
in restinga areas.  Most of the studies  are restricted to 
the southeastern region of Brazil (Rocha & van Sluys 
2007) where biodiversity is mainly influenced by the 
Atlantic Forest alone specially on  its coastal moun-
tains, known as Serra do Mar.  In northeastern Bahia, 
only Dias & Rocha (2005) investigated the snake fau-
na in situ.  They recorded 17 species for the whole 
restinga along the state’s coast, but that included the 
southern coast of the federation unit.  These numbers 
reveal the paucity of information about this taxon’s 
richness and distribution in that area, and in the data 
required for assessing the actual conservation status 
of species of snakes within this ecosystem, especially 
in Bahia. 

This scenario illustrates the poor knowledge on 
snakes within the region and, therefore, affects local 
stakeholders to establish their conservation strategies.   
This, compromises the creation of a proper action plan 
for the whole restinga ecoregion, that is in the agenda 
for new development projects and agriculture (Leão & 
Dominguez 2000).

MATERIAL AND METHODS 

Study site
The study was conducted at the Reserva Imbassaí, 

an integrated complex of tourism and real estate con-
taining 132.73ha (12028’45.39’’S & 37057’32.94’’W).  
This is a modified natural area converted into a resi-
dential development site in the municipality of Mata 
de São João on the northern coast of Bahia, Brazil 
(Image 1), located in Bahia’s Restinga Environmental 
Protection Area (Menezes et al. 2007).  It is composed 
of four different vegetation types: beach habitat (BH), 
humid vegetation zone (HZ), scrub vegetation zone 
(SZ) and restinga dry forest (RF).

Sample design
We conducted six surveys between November 2008 

and October 2009, with samples every two months 
and covering the four seasons, as part of the Reser-
va Imbassaí Long Term Monitoring Program (permit 
03/2009-NUFAU-IBAMA-BA) begun in 2005.  Each 
survey took four days and involved simultaneously 
sampling each of the four vegetation types. 

At each site, we established a 200m linear transect 



Journal of Threatened Taxa | www.threatenedtaxa.org | November 2011 | 3(11): 2184–2191

Restinga snakes of Imbassaí Preserve R. Marques et al.

2186

(Krebs 1998) directed to the north, parallel to the sea-
shore, and containing five sample points (SP) 50m 
apart; there were 20l pitfall traps buried on the ground 
associated to 10x0.4 m drift fences, providing a total 
of 720 hours of trapping effort. 

We incorporated two hours visual encounter sur-
veys (VES) along all transects, alternating between 
surveys, and covering from 0600 to 1800 hr period.  
Two surveyors manually collected snakes, used hooks 
and snake tongs, or recorded sighted ones, identified 
and registered on a previously formulated protocol 
spreadsheet.  Before, or after, the VES, the random en-
counter (RE) technique was applied, while walking to 
transect line. We also conducted five surveys at night, 
when VES was performed for two hours from 1900 to 
2100 hr, summing 464 hours of effort.  We confirmed 
the identity of the species according to Peters and Ore-
jas-Miranda (1970) species identification key. 

RESULTS

After one year of surveying, we registered 49 
snakes from 15 species, distributed among five fami-
lies: Boidae (Image 2), Colubridae (Image 3), Dipsa-
didae (Image 4), Elapidae and Viperidae (Image 5). 
Dipsadidae was the richest family, with six species 
represented, of which Philodryas nattereri Steindach-
ner, 1870 was the most abundant species, followed by 
Oxyrhopus trigeminus Duméril, Bibron & Duméril, 
1854.  Colubridae and Viperidae were represented by 
three species each, followed by Boidae with two spe-
cies, of which Boa constrictor Linnaeus, 1758 was the 
third most frequent species of the study, while Elapi-
dae was represented by only one species (Table 1). 

DISCUSSION AND CONCLUSIONS

The species found are considered common in the 
region and only Crotalus durissus is listed as Least 
Concern in the IUCN Red List of Threatened Spe-

Image 1. Bahia State map, highlighting the northern coast of Bahia, surrounding the municipality of Mata de São João, with 
an aerial view of the Reserva Imbassaí.
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cies or in the Brazilian’s Reptiles Red Book (Mar-
tins & Molina 2008; IUCN 2011), however, some of 
the genera have other species listed in other regions 
such as: Chironius, Bothrops, Micrurus, Philodryas 
and Pseustes.  Rocha et al. (2005) classified Bothrops 
leucurus as an endemic species of the central Atlantic 

a b

Image 2. Specimens of Boidae.  a - Boa constrictor; b - Eunectes murinus.

© R. Marques

© R. Marques

a

b

c

Image 3. Examples of colubrids.
a - Chironius cf. flavolineatus; b - Chironius exoletus; 
c - Pseustes sulphureus.

© R. Marques

© R. Marques

© S. Tinôco

Species N

Boidae

Boa constrictor Linnaeus 1758* 7

Eunectes murinus (Linnaeus, 1758)* 1

Colubridae

Chironius cf. flavolineatus (Boettger, 1885)* 3

Chironius exoletus (Linnaeus, 1758)* 4

Pseustes sulphureus (Wagler, 1824)* 1

Dipsadidae

Liophis cobella (Linnaeus, 1758)* 1

Oxyrhopus trigeminus Duméril, Bibron & Duméril 1854** 7

Philodryas nattereri Steindachner, 1870** 13

Philodryas olfersii (Lichtenstein, 1823) 1

Philodryas patagoniensis (Girard, 1858) 1

Taeniophallus occipitalis (Jan, 1863)* 1

Elapidae

Micrurus ibiboboca (Merrem, 1820)** 2

Viperidae

Bothrops leucurus Wagler, 1824 2

Bothropoides jararaca Wied, 1824** 1

Crotalus durissus (Linnaeus, 1758) 4

Table 1. Number of registered specimens of species of 
snakes found at Reserva Imbassaí on the northern Coast of 
Bahia. An asterisk (*) denotes new records for the northern 
coast of Bahia’s restinga, (**) denotes new records for the 
Mata de São João municipality.
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rainforest corridor and associated restinga ecosystems, 
among other herpetofaunal species, showing that the 
species also occur on the northern coast of Bahia.  This 
might be a reflection of the poor knowledge available 
on the group’s distribution and ecology within the re-
gion, and therefore we believe the conservation status 
might show important changes as studies develop over 
the years.

The literature, at present date lists 371 snake spe-
cies as composing the snake fauna of the Brazilian 
territory (Bérnils, 2010). Dias & Rocha (2005) reg-
istered 41 species of squamates along the coast of 
Bahia through visual encounter surveys and use of 
pitfall traps and snakes represented 41% of those spe-
cies, of which eight were recorded from the northern 
coast of Bahia during a study of 2.160 hr effort.  Even 

a b

c d

e f

Image 4. Examples of dipsadids from the Reserva Imbassaí.
a - Liophis cobella; b - Oxyrhopus trigeminus; c - Philodryas nattereri; d - Philodryas olfersii; e - Philodryas patagoniensis;
f - Taeniophallus occipitalis.

© R. Marques © R. Marques

© R. Marques © R. Marques

© R. Marques © R. Marques
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a b

c d

Image 5. Venomous snakes sampled in the study.
a - Bothrops leucurus; b - Crotalus durissus; c - Bothropoides jararaca; d - Micrurus ibiboboca.

© R. Marques © H.E.A. Coelho

© M.L.O. Travassos © R. Marques

though they sampled four different areas, our sample 
was conducted within an area of intense habitat loss, 
and 11 species found at Reserva Imbassaí are comple-
mentary to the list of snakes from the northern coast 
of Bahia’s restinga.  Ferreira et al. (2005) registered, 
in approximately one year, eight species from one 
restinga ecosystem in Maranhão, Brazil’s northeast, 
using visual encounter surveys, pitfall traps and re-
cords from local communities, as sampling methods. 
Marques & Sazima (2004) found 25 snake species at 
Juréia, southeastern Brazil, sampling in Atlantic for-
est and restinga, over three years, while Rocha et al. 
(2004) found eight species in two years at Jurubati-
ba’s Restinga National Park (PNRJ), a 14.860ha area, 
111 times larger than Reserva Imbassaí.  Both studies 
used similar sampling methods and even more passive 
ones; we therefore consider that the studied site thus 
represent- a high richness spot for snakes in the Atlan-
tic Forest and that this might be a result of the influ-

ence of the contiguous Caatinga and Cerrado biomes.  
Comparison of these studies shows that the Reserva 
Imbassaí alone has a species richness similar to those 
sampled in other regions, except for Juréia in the State 
of São Paulo.  In other studies on Cerrado, Sawaya et 
al. (2008) registered 36 snakes species and Recoder 
& Nogueira (2007) registered 22 species; they sam-
pled areas of 2,300ha and approximately 230,714ha 
respectively, while Ghizoni-Jr et al. (2009) registered 
10 species from the highlands and the Santa Catarina 
coast.  Considering the number of species, durations 
of study periods, and size of areas sampled, it could be 
argued that the snake fauna along the northern coast of 
Bahia’s restinga are of great importance, especially if 
one considers that this region is classified as a high bi-
ological importance area (BRASIL 2002) and yet the 
status of snakes is generally unknown thus, the pres-
ent study is an important addition to the knowledge 
of snakes and their applied conservation (Rocha 2000; 
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Rodrigues 2005).
These results also show that the Reserva Imbassaí 

contains a unique snake assemblage for a restinga eco-
system, even though severe environmental degradation 
and habitat loss, due to human development, has oc-
curred over the past six years.  In addition, venomous 
snakes were found within its boundaries and as a tour-
istic and real estate complex, some measures should 
be taken to make people aware of the risk posed by 
the pitvipers, like Crotalus and especially species of 
the genus Bothrops, and thereby prevent or reduce the 
number of causalities from snake bite on the north-
ern coast of Bahia (Mise et al. 2007).  The inclusion 
of first reports of two species from this portion of the 
Brazilian territory should be highlighted.  One is Both-
ropoides jararaca, sampled after the study period dur-
ing this paper production, but an important addition 
to local fauna, for which literature reports its occur-
rence from Camaçari and a few other municipalities in 
Bahia, and from southeastern Bahia to Rio Grande do 
Sul.  The specimen has been deposited at the Centro 
de Ecologia e Conservação Animal reference herpeto-
logical collection (CHECOA 002468).  The second is 
the colubrid Pseustes sulphureus recorded in the Ama-
zonian region and in the Atlantic rainforest from Ceará 
to Alagoas states and then from southeastern Bahia to 
São Paulo State (Campbell & Lamar 1989; Argôlo 
2004; Borges-Nojosa et al. 2006; Grazziotin 2006; 
Lisboa et al. 2009; Brazil 2010).  The present paper 
fills in some of the distributional gaps for these taxa. 

Although we present new records for some snakes, 
the status of these species remain unknown and 
highlights the need for long-term studies on Bahia’s 
northern coast.  Studies of populations, as well as of 
habitat use and natural history are needed to fill gaps 
in knowledge about these snakes, and to verify their 
status and ascertain whether they are affected by the 
anthropogenic changes in the restinga along Bahia’s 
northern coast.  Such efforts may aid the construction 
of effective management plans and contribute to the 
conservation of overall biodiversity. 
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