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Abstract

“Restingas” (herbaceous/shrubby coastal sand-dune habitats) used to cover most of Rio de Janeiro State coast, and 
have suffered extensive degradation over the last five centuries. Using satellite images and field work, we identified 
the remaining restingas in the State, recording the factors that might cause their degradation. We used two mosaics of 
Landsat 7 scenes (spatial resolution 15 and 30 m) to map and evaluate preliminarly the remaining areas and conserva-
tion status. Each remnant area was checked in the field, degraded areas within it were mapped and subtracted from the 
remnants. We identified 21 restinga remnants totalling 105,285 ha. The largest and smallest restinga remnants were 
Jurubatiba (25,141 ha) and Itaipu (23 ha), respectively. We identified 14 causes of degradation. The most important 
were vegetation removal for housing developments, establishment of exotic plant species, change of original substrate, 
and selective removal of species of economic importance for the horticultural industry. All restingas had disturbed 
parts under strong pressure due to human activities. Due to intense habitat loss, and occurrence of endemic/threatened 
vertebrate species in restinga habitats, we strongly indicate the implementation of new conservation units to protect 
these fragile remnants. This habitat is steadily decreasing and most remnants lack legal protection. Therefore, under 
the current human pressure most of this unique habitat is likely to be lost from the State within the next few years. 

Keywords: landscape ecology, conservation, restinga remnants, habitat disturbances, extinction.

Os remanescentes dos hábitats de restinga na Floresta Atlântica do estado do Rio de 
Janeiro, Brasil: perda de hábitat e risco de desaparecimento

Resumo

 As restingas, que são hábitats de dunas e planícies arenosas cobertas por vegetação herbáceo-arbustiva e que ocorrem 
na costa do Brasil, no passado cobriam uma grande extensão da costa do Estado do Rio de Janeiro, mas têm sofri-
do uma extensiva degradação ao longo dos últimos cinco séculos. Utilizando imagens de satélite e mensurações no 
campo, identificamos os remanescentes de restinga no estado, registrando os fatores que causam sua degradação. Nós 
utilizamos dois mosaicos de cenas Landsat 7 ( resolução espacial de 15m e 30m) para localização e avaliação preli-
minar do estado de conservação dos remanescentes. Cada remanescente de restinga foi analisado no campo, sendo as 
áreas degradadas no interior da restinga mapeadas mais detalhadamente e subtraídas da área total do remanescente. 
Identificamos 21 áreas remanescentes de restinga, totalizando 105,285ha. O maior e menor remanescente de restinga 
foram Jurubatiba (25,141ha) e Itaipu (23ha), respectivamente. Identificamos 14 fontes de degradação, sendo as mais 
importantes delas: a remoção da vegetação para desenvolvimento imobiliário, o estabelecimento de espécies vegetais 
exóticas, a alteração do substrato original e a coleta seletiva de espécies vegetais de interesse paisagístico. Todas as áre-
as de restinga apresentaram porções com áreas degradadas devido à intensa pressão antrópica. Devido à intensa perda 
de hábitat e ocorrência de espécies endêmicas e/ou ameaçadas de extinção de vertebrados nas restingas, nós fortemente 
sugerimos a implementação de novas unidades de conservação para proteger estes frágeis remanescentes. Este tipo de 
hábitat está continuamente decrescendo e a maior parte dos remanescentes carece de proteção legal. Considerando a 
atual pressão humana sobre estes ambientes, grande parte deste hábitat é provável ser perdido se não forem tomadas 
medidas para sua proteção.

Palavras-chave: ecologia da paisagem, conservação, remanescentes de restinga, degradação do hábitat, extinção.
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1. Introduction

The restingas constitute one of the component habi-
tats of the Atlantic Forest, being the later a “hot spot” in 
the planet (Myers et al., 2000). These habitats are coastal 
strips located in coastal lowlands, formed by strings of 
beaches and sandy dunes covered by herbaceous and 
arbustive-arboreal vegetation (Araújo, 1992; 2000). In 
the past, the restingas covered nearly the whole exten-
sion of the coast of Rio de Janeiro State (except for the 
rocky coast) in the Serra do Mar Corridor of biodiversity 
(Rocha et al., 2003). However, because restingas are lo-
cated in coastal areas, the intense degradation process 
resulted in an accentuated alteration and loss of this habi-
tat (Rocha et al., 2004a). The continuous modification of 
the landscape has resulted in a considerable annual loss 
of restinga areas due to deforestation (Fundação SOS 
Mata Atlântica/INPE, 2001). Although preliminary ap-
proaches exist on the rate of loss of restinga habitats for 
the regions of Campos, Ilha Grande, Macaé and Rio de 
Janeiro city (Fundação SOS Mata Atlântica/INPE/ISA, 
1998), all in Rio de Janeiro State, there are still no avail-
able detailed quantifications of the totality of the area 
occupied by remnants of restinga habitats, neither for 
Brazil nor, on a smaller scale, for Rio de Janeiro State. 
This state is one of the portions of the Brazilian coast 
with the highest rate of human occupation and thus its 
restingas are under one of the highest rates of anthropic 
pressure, which increases the relevance of obtaining an 
estimate of the actual area of restinga remnants.

A limitation to the monitoring of the rate of restinga 
habitat loss is the lack of information about the location 
and extension of the restinga remnants and about the 
main degradation factors in each one. Additionally, we 
also lack information on the conservation state of these 
remnants to support actions for their protection.

Notwithstanding their extensive presence along the 
Brazilian coast and despite being located in areas with 
comparatively high human density, the restingas are 
still relatively poorly-understood scientifically in sev-
eral aspects of their biodiversity and state of conserva-
tion (Rocha et al., 2004b). Most knowledge about rest-
inga habitats is concentrated in southeastern Brazil but, 
even in this region, only a few localities such as Maricá 
and Jurubatiba (in Rio de Janeiro State) and Setiba  
(in Espírito Santo State) are relatively well-known 
(Lacerda et al., 1984; Esteves 1998; Esteves and Lacerda, 
2000; Rocha et al., 2004b). A great portion of the knowl-
edge on restingas consists of information on their geo-
morphology (e.g. Bigarella 1965a, b, 1971; Bigarella 
et al., 1965, 1966; Flexor et al., 1984), limnology (see 
Esteves, 1998; Esteves and Lacerda, 2000; Farjalla et al., 
2001; Rocha et al., 2004b), and vegetation (see Almeida 
and Araújo, 1997; Araújo and Henriques, 1984; Araújo 
and Oliveira, 1988; Silva and Somner, 1984; Araújo  
et al., 1998; Pereira and Araújo 2000; Zaluar and Scarano, 
2000; Araújo et al., 2004; Scarano et al., 2004; Rocha  
et al, 2004b). However, for vertebrate faunas the knowl-
edge is, comparatively, still incipient and restricted (Rocha  

et al., 2004a). Regarding terrestrial vertebrates, most 
of the available studies in restingas is about species or 
communities of reptiles (see overviews in Rocha, 2000; 
Rocha et al., 2004c) and, on a smaller scale, of amphib-
ians (Britto-Pereira et al., 1988a, b; Carvalho and Silva et 
al., 2000; Izeckshon and Carvalho and Silva, 2001; Van 
Sluys et al., 2004), birds (Porto and Teixeira 1984, Alves, 
2000; Gonzaga et al., 2000; Alves et al., 2004) and mam-
mals (Cerqueira et al., 1990; 2000; Bergallo et al., 2004). 
For most restinga habitats, there is not even a vertebrate 
species list (Rocha et al., 2004b). 

Given the current high degree of destruction to 
which restingas are subject to, one can imagine a sce-
nario in which a great portion of these habitats are being 
eradicated without us having at least the knowledge on 
the species composition and of the eventual presence of 
endemic and threatened species in such areas.

Our concern in the present analysis was to identify 
the current remnants of restinga habitats in the State of 
Rio de Janeiro, to provide information on their total area, 
and to evaluate the main impact factors in each area. With 
this information it may be possible to monitor the evolu-
tion of habitat losses across time and its causes. This can 
allow the delineation and execution, by the government 
authorities, of measures for the mitigation of the factors 
that negatively affect the restinga habitats, augmenting 
the areas for conservation and/or effectively protecting 
the existing areas of restinga habitats.

2. Methodology 

We identified, analyzed and measured the restinga 
remnants of the State of Rio de Janeiro based on satellite 
images and through field evaluations in order to estimate 
the current area of each remnant. 

We vectorized polygons involving the restinga areas 
of the state of Rio de Janeiro, based on interpretations of 
Landsat 7 images. Four scenes from 2001 to 2002 were 
used, mosaicked for UTM projection zone 24, with spa-
tial resolution of 15 m, and zone 23, with spatial resolu-
tion of 30 m. Both scenes were georreferenced to UTM 
projection, datum SAD69. The areas of these polygons 
were calculated (in ha) using the software ArcView. 
However, because the polygons also included degraded 
portions of the restingas, we accomplished evaluations 
in the field to more precisely identify the extension of 
degraded areas so that they could be subtracted from the 
estimate of the polygon area. For each restinga remnant 
identified, we recorded the coordinates of their limits 
with the use of GPS, registered the main original rest-
inga areas still existing and evaluated the main factors 
of habitat degradation affecting them locally. Our meas-
ures were not restricted to terrestrial habitats. When the 
restingas included ponds or lagoons, these were included 
in the estimate of the total area, since these aquatic envi-
ronments constitute relevant habitats for several restinga 
species. 

In each restinga, the extension of the degraded por-
tions was measured, whenever possible, with the use of 
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GPS, and these areas were later subtracted from the to-
tal area estimated by imaging. The factors of anthropic 
degradation identified in each area were registered ac-
cording to the following categories (Rocha et al., 2003): 
1) removal of the vegetation for the construction of 
highways or coastal avenues or streets; 2) removal of 
the vegetation for the construction of sidewalks; 3) tram-
pling of the vegetation for access to the beach area of 
the restinga; 4) removal of the vegetation for the estab-
lishment of houses or condominiums; 5) traffic of ve-
hicles on the vegetation or on dunes; 6) removal of the 
vegetation for the establishment of sports areas (i.e. vol-
leyball, soccer); 7) removal of the vegetation for the es-
tablishment of commercial trailers; 8) replacement of the 
original native vegetation by exotic species (e.g. forest 
oaks, casuarines, eucalypti, grasses); 9) replacement of 
the original substrate by other substrates, unfavorable to 
the original flora (e.g. gravel, sand of thick granulation) 
along portions of the habitat;10) garbage disposal on the 
vegetation; 11) burning of portions of the vegetation due 
to religious practices (e.g. ceremonies of “Umbanda” – a 
kind of religious culture); 12) destruction of the vegeta-
tion due to military manoeuvres; 13) selective removal of 
species of economical interest from the native flora (e.g. 
bromeliads, orchids). 

To be considered as a restinga remnant area in the 
present study we adpoted as minimum vegetacional 
criteria an area larger than 1 ha or an area with the oc-
currence of more than one of the restinga physionomic 
vegetation zones.

3. Results and Discussion

We identified 21 restinga remnants in the state of Rio 
de Janeiro, totalling 60,516.20 ha of restinga inserted in 
a matrix area of 104,095.51 ha, in which several uses of 
the soil predominate (Table 1). Many restingas, as meas-
ured by imaging, were relatively wide (e.g. Massambaba, 
the area of the Paraíba River delta). However, when these 
areas were analyzed in the field we found them to be 
thoroughly altered inside the matrix by several factors of 
anthropic degradation. These degradation factors were, 
in most of the cases, not identifiable at the satellite im-
ages and considerably reduced the real area estimated as 
representative of the original restinga. Table 1 shows the 
remnants of restinga in Rio de Janeiro State, their cor-
responding municipalities, geographic coordinates, their 
area (in ha) measured by satellite imaging, the degraded 
area measured in the field for each restinga and the esti-
mated total area (in ha) of each remnant after excluding 
those of the degraded portions, the area (in ha) of vegeta-
tion recorded as still extant, and the sources of habitat 
degradation detected in each restinga. 

The restingas remaining in the state of Rio de Janeiro 
are constituted by different-sized fragments, generally 
surrounded by areas undergoing an accelerated urbaniza-
tion process. The fragments are generally of small size, 
with a few exceptions. The largest restinga remnants 
still present in the state are the Restinga of Jurubatiba 

(23,884.8 ha) and the Restinga of the Paraíba River 
delta, including its northern (15,437.58 ha) and southern 
(6,949.53 ha) portions (Table 1).

The smallest fragments were the Restinga of 
Prainha (1.26 ha) where only small patches of halophi-
lous-psammophilous ground vegetation remain and the 
Itaipu restinga (23 ha), the Restinga of the Parque Chico 
Mendes (57 ha) and the Restinga of Grumari (143.1 ha) 
(Table 1). 

The field samplings indicated that all restingas have, 
to a greater or lesser extent, degraded areas within their 
limits and that all are under intense anthropic occupation 
pressure. 

Generally speaking, we identified 14 sources of 
degradation negatively affecting the restingas, although 
each is affected by a particular combination of degrada-
tion sources (Table 1). The most important degradation 
sources detected were the removal of vegetation for the 
establishment of constructions (houses, condominiums) 
or highways/walkways (streets, roads, pavements), the 
removal of vegetation with their replacement by exotic 
plant species and the change of the original substrate 
(sand) by other unfavorable ones (e.g. gravel, thick sand) 
along portions of the habitat and the selective removal of 
species of economical interest (e.g. bromeliads, orchids, 
Clusiae).

During the analyses we accomplished by imaging, 
we identified four areas in the southern portion of the 
state as potential remnants of restingas (two areas within 
the district of Paraty, one in Angra dos Reis and one in the 
region of Mangaratiba). However, our field evaluations 
indicated that these areas were greatly disturbed and, in 
their current highly degraded condition, they no longer 
constitute restinga remnants based on the minimum veg-
etational criteria considered in the present analysis.

The restinga areas that exist on Ilha Grande (rest-
ingas of Praia do Sul and Praia do Leste and that of 
Lopes Mendes beach) in the municipality of Angra dos 
Reis are relatively well preserved when compared to the 
other restingas of the state. This is largely due to their 
insular character and to the fact that Praia do Sul and 
Praia do Leste have been legally protected areas since 
the 1980s (Reserva Biológica da Praia do Sul) (Araújo 
and Oliveira, 1988).

The restinga of Marambaia is also in a relatively 
good state of preservation, largely because it is located 
within a military area, being, thus, of restricted access. 
On the other hand, it is noteworthy that the frequent ac-
tion of military manoeuvres and training in the area also 
cause habitat degradation that is still not easily measur-
able. Marambaia is an area that should be included pri-
oritarily in the official list of Conservation Units because 
of the fragility of the habitat itself (it constitutes a nar-
row vegetated strip of sandbank) and also because of the 
presence of endemic and/or threatened vertebrate species 
(e.g. the lizard Liolaemus lutzae, the frog Leptodactylus 
marambaiae and the bird Mimus gilvus; Araujo and 
Maciel 1998; Rocha et al., 2003; 2005).
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The restinga of Grumari constitutes an area of rel-
evance for being located within the metropolitan area 
of one of the largest cities of Brazil (Rio de Janeiro), 
although it is one of the smallest remaining restinga frag-
ments. This restinga is now an Area of Environmental 
Protection (APA of Grumari), but is nevertheless subject 
to intense anthropic disturbance. Despite being an APA, 
the restinga of Grumari has been increasingly degraded 
by the expansion of farmland and plantation (mainly ba-
nanas) areas. This expansion caused considerable loss 
of the restinga’s original area. Although detailed studies 
are lacking for this area, it includes a few rare/endan-
gered animal species such as an amphisbaenian reptile 
(Amphisbaena sp.), recently discovered in this restinga, 
which is being formally described (Barros-Filho, JD., in 
preparation), and the threatened sand lizard Liolaemus 
lutzae, which figures on the official List of Threatened 
Brazilian Fauna (Machado et al., 2005). We strongly 
recommend that the authorities of Rio de Janeiro city 
take some action in order to change the category of pro-
tection of this restinga from an Area of Environmental 
Protection to an area of Integral Protection, such as a 
Biological Reserve. 

Prainha, also in Rio de Janeiro city, is the smallest 
area with remaining restinga vegetation (only 1.26 ha). 
In this area there are currently only small patches of 
beach vegetation (halophilous-psammophilous ground 
vegetation). 

In Barra of Tijuca, Rio de Janeiro city, there are two 
restinga remnants (Restingas of Marapendi and of the 
Parque Chico Mendes) which, although being of small 
dimensions, are of special relevance for being within 
the metropolitan area of Rio de Janeiro. These two areas 
have been turned into Conservation Units (APAs of the 
Ecological Municipal Park of Marapendi and Ecological 
Municipal Park Chico Mendes) but not as areas of in-
tegral protection which, due to the intense degradation 
pressure of the surrounding area, still makes them fragile 
habitats.

In Itaipu, Niterói city, most of the restinga was de-
stroyed due to urbanization. The remnant restinga is cov-
ered by patches of halophilous-psammophilous ground 
vegetation along the beach and arbustive restinga veg-
etation covering the so-called Duna Grande and Duna 
Pequena (both remnant sand dunes and archeological 
sites). Also, there are some humid areas west of Itaipu 
Lagoon, covered by restinga marsh and mangrove veg-
etation. The restinga of Itaipu area is at present consider-
ably threatened by high income urbanization projects. 

In Maricá municipality, the remaining restinga areas 
are in a state of great degradation, except for the vegetat-
ed area off the west of Barra of Maricá, which is still in 
a relatively good state of preservation. This area, which 
is still not included in the list of Conservation Units, is 
inhabited by endemic and/or threatened species (such as 
the treefrog Xenohyla truncata and the lizards Liolaemus 
lutzae and Cnemidophorus littoralis; Britto-Pereira  
et al., 1988a,b; Rocha, 2000a,b). The tropical mocking-

bird, Milmus gilvus, has not been recorded on this site 
since 1985 and Gonzaga et al. (2000) and Alves et al. 
(2004) suggested this species might already be locally 
extinct in the Maricá restinga. We strongly recommend 
that the remnant of the Barra of Maricá Restinga be in-
cluded in the list of protected areas (SNUC) as an area 
of Integral Protection to avoid the loss of one of the 
most significant restinga remnants in the State of Rio de 
Janeiro and of its important fauna and flora elements. The 
other remaining areas of restinga in Maricá municipality 
(Itaipuaçu, Ponta Negra and Jaconé) are already consid-
erably degraded, with just a few small portions remain-
ing amid a matrix altered by irregular occupation of the 
soil. In Jaconé we identified a small remnant of restinga 
forest of approximately 40 ha (approximate coordinates  
22° 56’ 48.1” S and 42° 40’ 13.4” W) which, because of 
its good preservation state, should be protected by the 
municipal authorities. In all areas of Maricá municipality 
the problems underlying the removal of the restingas are 
similar, the most outstanding being the parcelling of the 
soil for construction of small housing units, the construc-
tion of condominiums and the increasing occurrence of 
slums. In all restinga areas in Maricá, garbage disposal 
on the remaining vegetation is a usual practice.

The municipal district of Saquarema has outstanding 
differences in terms of the conservation of its restingas 
between the western and eastern portions. The western 
portion, locally denominated Nova Barra, has been thor-
oughly destroyed after the removal of the restinga veg-
etation for urbanization purposes that, visibly without 
planning, allowed the occupation of the whole area by 
properties, which extend close up to the beach. Even the 
beach vegetation (halophilous-psammophilous ground 
vegetation) has been removed for the construction of 
roads, which may reduce the capacity of fixation of the 
dunes. As a consequence, this coastal road now suffers 
serious problems related to the constant accumulation of 
sand on the highway and to the collapse of highway pas-
sages due to the mechanical action of the sea waves, dur-
ing periods of high tide. In the few remaining patches of 
sand vegetation still existent in Nova Barra and Jaconé, 
individuals of the sand lizard Liolaemus lutzae are still 
found. In the few remaining small patches of restinga 
vegetation near the beach in Jaconé, the threatened bird 
Formicivora littoralis can still be found. However, these 
patches are surrounded by properties and some of them 
are already for sale (Vecchi and Alves, no prelo). This is 
the only bird species endemic both to restinga habitats 
and to the State of Rio de Janeiro (Gonzaga and Pacheco, 
1990). 

The eastern portion of Saquarema municipality (to 
the east of Itaúna Beach), an area close to the Jacarepiá 
Reserve, is in a comparatively better state of conserva-
tion, with an important remaining patch of restinga in 
good condition. However, this area suffers from relevant 
impacts such as the constant traffic of vehicles (espe-
cially buggies) on the sand dunes and beach vegetation, 
garbage dumping and removal of some plant species for 



Remnant restinga areas in Rio de Janeiro State

Braz. J. Biol., 67(2): 263-273, 2007 269

commercial purposes (mainly bromeliads and orchids). 
It is advisable that special attention be given by the au-
thorities of Saquarema city council to this important rest-
inga remnant (Jacarepiá), so as to mitigate the negative 
factors now existent and to promote the protection of this 
area. This is an important area where the threatened liz-
ard Liolaemus lutzae, and the frog Xenohyla truncata, 
both endemic to restingas in the State of Rio de Janeiro, 
are found (Rocha et al, 2003; 2005). This restinga is also 
included in the distribution area of the threatened bird 
Formicivora littoralis by Gonzaga and Pacheco (1990), 
who suggested that the distribution area of this bird spe-
cies was from Saquarema municipality to Peró beach in 
Cabo Frio municipality and adjacent islands. Its occur-
rence in the area was recently confirmed by Vecchi and 
Alves (no prelo). 

The restinga to the east of Jacarepiá, in Saquarema, 
which extends to Arraial do Cabo (including the whole 
area of the restinga of Massambaba), is under extensive 
destruction due to the excessive parceling of the soil 
(small units in masonry from 30 to 80 m2), the irregular 
occupations, the wide expansion of properties without 
appropriate planning, the considerable number of slum 
cells and the constant garbage dumping on the vegeta-
tion. This soil occupation model which causes the de-
struction of the restinga habitat is critical in that area, 
especially in the restinga of Pernambuca beach in Arraial 
do Cabo. In the shoreline area, close to the local village, 
even the beach vegetation has been almost totally re-
moved by the intense proliferation of slums, by the con-
struction of roads and irregular condominiums and by 
the establishment of trailers. In this area we still find the 
lizard Liolaemus lutzae and the bird Formicivora littora-
lis. This species was mentioned by Collar et al. (1992) as 
threatened due to the increasing real-estate speculation 
along its distribution area. Another bird also recorded in 
this area was Mimus gilvus (M.B. Vecchi, personal obs.), 
a species considered threatened in Rio de Janeiro State 
(Alves et al. 2000). It is urgent that the irregular occupa-
tion of these areas be halted and areas of protection of 
the restinga of Massambaba be demarcated. It is impor-
tant to promote a sustainable use of the soil in the area 
that compatibilizes the needs of urban occupation with 
the protection of the restinga remnants and of the lagoon 
systems.

In the region of Cabo Frio, all remnants are of small 
dimensions (restingas of the northern portion of the mu-
nicipality, of Praia do Foguete, of Praia do Forte and 
of the beaches of Peró/Conchas - APA of Pau Brasil), 
are thoroughly fragmented and are now isolated amid a 
matrix of intense urbanization process. In those areas, 
remaining populations of the lizard Liolaemus lutzae and 
of the bird Formicivora littoralis are still found. These 
restingas are being destroyed due to the construction of 
buildings, roads and pavements, and due to the erection 
of commercial establishments (e.g. trailers) and to the 
trampling of the vegetation.

The restinga of Jurubatiba, in the northern part of 
the State of Rio de Janeiro, is one of the state’s (and 
of Brazil’s) largest areas of restinga, especially if we 
consider only those under effective protection (Rocha 
et al., 2002; 2004a). This restinga has an area of about 
23,000 ha, of which 14,860 ha are in very good state of 
conservation. This restinga encompasses the municipali-
ties of Macaé, Carapebus and Quissamã, extending for 
approximately 44 km along the coast and varying from 2 
to 4 km in width. Ten different types of vegetation pro-
file occur there: the halophilous-psammophilous ground 
vegetation of the dunes and beach area, the closed ar-
bustive “post-beach” vegetation, the open restinga of 
Clusia, the open restinga of Ericaceae, the periodically 
flooded restinga forest, the permanently flooded rest-
inga forest, the “sandy string” forest, the open arbustive 
vegetation of Palmae, the grassy formation with bushes 
(swampy herbaceous) and the aquatic vegetation of the 
ponds and lagoons (Araújo et al., 1998; Esteves, 1998; 
Esteves and Lacerda, 2000; Araújo et al., 2004). the dif-
ferent formations along this area provide suitable habi-
tats for a great range of organisms, including migratory 
and resident bird species (Alves et al., 2004) and en-
demic and/or threatened species of amphibians and rep-
tiles (Van Sluys et al., 2004; Rocha et al., 2004b; Rocha  
et al., 2005. It should be emphasized that among rest-
ingas, Jurubatiba is one of the restingas with one of the 
richest and most diverse mammal faunas (Bergallo et al., 
2004). In 1998, the restinga of Jurubatiba was converted 
into a Conservation Unit of Integral Protection (Restinga 
de Jurubatiba National Park - PNRJ). The creation of 
the PNRJ was fundamental to the effective conservation 
of one of the largest continuous remnants of restinga in 
the State of Rio de Janeiro. The Park protected the sev-
eral types of habitats of the restinga, its biological di-
versity and the endemic and/or threatened species living 
there, such as the teiid lizard Cnemidophorus littoralis 
(Rocha et al., 2004a,b; 2005), the bufonid anuran Bufo  
pygmaeus (Van Sluys et al. 2004; Rocha et al., 2005), the 
tropical mockingbird Mimus gilvus (Alves et al., 2004; 
Rocha et al., 2005), the wild duck Cairina moschata 
(Alves, MAS., personal obs.) and the spiny rat Trinomys 
eliasi (Bergallo et al., 2004), considered threatened in 
the State of Rio de Janeiro (Bergallo et al., 2000). In this 
restinga, in the last six years, after the establishment of 
a “Long-Term Ecological Researches Program” (PELD/
CNPq), several scientific studies have been undertaken 
(Rocha et al. 2004c), which has provided a basis for the 
management and conservation of its biological commu-
nities. 

The restingas of Grussaí, Quissamã, the Paraíba 
River Delta and the Itabapoana River mouth are all un-
der similar processes of eradication due to the continu-
ous urbanization and to the substitution of restingas by 
cultivated areas. Fieldwork in those areas has shown 
that agriculture is one of the most relevant factors re-
moving the restinga vegetation. In several areas we 
detected irregular urbanization processes in which the 
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establishment of slums prevailed. In the southern por-
tion of Grussaí, close to the center of the county seat, 
there is a restinga remnant (approximate coordinates  
21° 43’ 86.6” S and 41° 01’ 53.5” W) which, although 
small, is important because it is in a relatively good state 
of conservation and is home to a dense population of the 
endemic and threatened lizard Cnemidophorus littoralis 
(Rocha et al, 2005).

In the area around the Paraíba River delta field 
analyses indicated that the extensive areas still covered 
by restinga vegetation are not in a good state of conser-
vation. There, the intense soil exploitation for different 
uses (pasture areas, planting of coconut trees, clearings, 
eucalyptus plantations), results in a mosaic of different 
uses of the soil among which are extensive patches of 
original restinga vegetation. As a result, the satellite im-
ages of these areas may be misleading because the loss 
of the restinga habitats can only be accurately noticed 
in the field. Our field estimates indicated a loss of ap-
proximately 50% of the restinga vegetation cover in the 
Paraíba River delta (Table 1).

Two first studies of the current conservation effort 
of the restingas in Rio de Janeiro State can be found in 
Rocha et al. (2003) and in Rocha et al. (2004a). Those 
studies showed that, considering the total extension of 
the coastline of Rio de Janeiro State, relatively few ar-
eas of restinga are officially within Conservation Units 
(CUs). Among the ones that constitute a CU, only 
two are considered as areas of integral protection: the 
National Park of the Restinga of Jurubatiba (14,860 ha) 
and the Biological Reserve of Praia do Sul, in Ilha 
Grande (3,600 ha), totalling 18,460 ha of protected 
restinga habitat (SEMA, 2001). There are still another 
five CUs of sustainable usage established in restinga ar-
eas (APAs of Grumari - 951 ha, of Prainha - 166 ha, of 
Maricá - 500ha, of Massambaba – 7,630.60 ha and of the 
Pau Brasil 9,247.60 ha (SEMA, 2001; IBAM/DUMA/
PCRJ/SMAC, 1988). Rocha et al. (2003, 2004a) pointed 
out that, although these APAs are areas of high biologi-
cal importance, a Director Plan and the effectivation of 
protection measures are missing. The creation of the 
Ecological Reserves of Massambaba and of Jacarepiá 
was indicated by the State Foundation of Engineering 
and Environment (FEEMA) and by the State Institute 
of Artistic and Cultural Patrimony (INEPAC) for the 
restinga of Massambaba, due to its importance for the 
conservation of biodiversity. However, they have not yet 
been executed (SEMA, 2001). The effectivation of these 
CUs must be urgently accomplished. 

To sum up, in the present analysis we detected that, 
in general, the restinga areas of Rio de Janeiro State 
are under intense degradation pressure that is causing 
the loss of extensive portions of this habitat at an ac-
celerated pace. Based on our results, the most critical 
situations in terms of degradation pressure (and con-
sequent habitat loss) seem to be those of the restingas 
of Jaconé, Massambaba, Arraial do Cabo, Grussaí, the 
one of Paraíba River Delta and the one of the Itabapoana 

River mouth. Due to the lack of monitoring programs 
to analyze the evolution of the cover area of this habi-
tat type, the actual rate of loss of the restinga areas in 
Rio de Janeiro State is still unknown. For this reason we 
recommend the establishment of medium to long-term 
monitoring programs for the restingas, across an ample 
geographic scale. 

Additionally, due to the current intense and acceler-
ated loss rate of restinga habitats, coupled with the oc-
currence of endemic and threatened species, we strongly 
recommend that new Conservation Units of Integral 
Protection be created in order to protect these fragile 
remnants. Besides creating new CUs, it is also highly 
important to keep them effectively protected. It is also 
urgent to effectively protect two of the already-created 
CUs: Jacarepiá and Massambaba. The public authorities 
of each municipal district should map all of the remaining 
fragments of restinga within their political-geographical 
limits aiming to protect those in good condition, regard-
less of their size. Although almost all of the coast of Rio 
de Janeiro State was covered by restinga habitats in the 
past, nowadays the area covered by this type of habitat of 
the Atlantic forest is decreasing at an alarming rate. If ef-
fective protection measures of restingas are not taken by 
the authorities (both at the State and municipal levels), 
great portions of this habitat type (and of the species that 
depend on it) may disappear from the State of Rio de 
Janeiro in the near future. 
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