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Abstract: The State of Rio de Janeiro still holds unknown portions of the Atlantic Forest, which
represent gaps in the knowledge of this ecosystem. Paracambi and neighbor municipal districts comprise
a vast stretch of virtually unknown forest that makes up part of the Serra do Mar biodiversity corridor.
The following study describes the tree community structure in a stretch of the ombrophilous Atlantic
Forest, in the Parque Natural Municipal do Curié (Curio MNP), Paracambi, Rio de Janeiro, which serves
as the basis to evaluate species diversity and conservation status. The altitudes in the area ranges from 100
to 690 m and the climate varies from mild subtropical to tropical hot and humid. Forty plots (10x10m)
were randomly placed along the area, where all the stems equal to or greater than five centimeters (5 cm)
diameter at breast high from ground level were measured. A total of 749 individuals, pertaining to 128
genera and 210 species were recorded, eight of which are listed as threatened of extinction in the Brazilian
flora. The Shannon-Weaver diversity index (H') was 4.7 natind.” and the species with greater
importance value was Pseudopiptadenia contorta (1.6460 m?; 18 individuals) while the most common
species were Senefeldera vertcilata (48) and Actinostemon verticilatus (47 individuals). Despite the sample
area being a little smaller than that commonly adopted in tropical studies, data pointed to a richness
hitherto not registered in any other study for the State of Rio de Janeiro, no matter the inclusion criteria
used, and also confirmed by the two estimator indices used, which have revealed very similar results. The
vertical forest structure, the values associated to the successional stage of the species and other aspects of
community structure indicate that the Curio MNP encompasses forest stretches in advanced stages of
ecological succession. Besides its key location for the connectivity of forest fragments in the region, the
results emphasize the ecological importance of this forest remnant and the need for its conservation.
Keywords: tropical rain forest, phytosociology, ecological succession, Serra do Mar biodiversity corridor,
Curio Municipal Natural Park- Paracambi.
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Resumo: O estado do Rio de Janeiro ainda detém porg¢des desconhecidas da Floresta Atlantica,
apontadas como lacunas no conhecimento desse ecossistema. Paracambi e municipios vizinhos contém
um extenso trecho florestado praticamente desconhecido que compde o corredor ecoldgico da Serra do
Mar. Este estudo descreve a estrutura do componente arboreo da Floresta Atlantica ombroéfila em uma
porcao desse continuo florestal, no Parque Natural Municipal do Curié6 (PNM Curié), Paracambi, Rio
de Janeiro, que serviu de base para avaliar a riqueza especifica e seu estado de conservagdo. A altitude
atinge de 100 a 690 m.s.n.m na area estudada e o clima varia de subtropical brando a tropical quente e
umido. Foram alocadas 40 parcelas de 10x10m (100m?) distribuidas arbitrariamente ao longo do Parque,
onde todos os individuos com diametro a altura do peito maior ou igual a cinco centimetros (> 5Scm)
foram mensurados. Foram amostrados 749 individuos, somando 128 géneros e 210 espécies, oito das
quais listadas como ameagadas de extingdo na flora brasileira. O indice de diversidade de Shannon-
Weaver (H') foi 4.7 nat.ind.” e a espécie com maior valor de importéncia foi Pseudopiptadenia contorta
(1.6460 m?; 18 individuos) enquanto que as espécies mais comuns foram Senefeldera vertcilata (48) e
Actinostemon verticilatus (47). Apesar da area de estudo menor que a comumente adotada em estudos
semelhantes, os dados apontaram para uma riqueza até entdo nao registrada em nenhum outro estudo
para o estado do Rio de Janeiro, independente do critério de inclusdo adotado, o que também foi
confirmado pelos dois estimadores de riqueza utilizados, que apresentaram resultados muito semelhantes.
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A estrutura vertical da floresta, a associagdo dos valores obtidos ao estagio sucessional das espécies e
outros aspectos da estrutura da comunidade, indicam que o PNM Curi6 engloba trechos de floresta em
estagio avangado de sucessdo ecologica. Além da localizagdo chave na conectividade de fragmentos
florestais na regido, os resultados enfatizam a importancia ecologica desse remanescente e da necessidade

de sua conservagao.

Keywords: floresta ombrofila, fitossociologia, sucessdo ecologica, corredor ecologico da Serra do Mar,

Parque Natural Municipal do Curié- Paracambi.

Introduction

Due to its high levels of endemism and biodiversity, the
Atlantic Forest is considered a biome of unique biological
complexity (Peixoto 1991, Stehmann et al. 2009). This feature,
combined with its history of degradation, makes it one of the
most threatened ecosystems in the world (Myers et al. 2000).
Extensive areas have been devastated without any knowledge
and many species have become extinct before they were even
described by science (Guedes-Bruni et al. 2002, Borém &
Oliveira-Filho 2002). Currently, the Atlantic Forest is reduced
to fragments, mostly concentrated in the Brazilian Southeast
and South, in areas of rugged topography inappropriate for
agricultural activities and within conservation units (Martins
1991, Leitao-Filho et al. 1993, Kurtz & Araujo 2000, Ribeiro
et al. 2009). Although fragmented, high rates of endemism
found in this large forest block, with its different formations
(Oliveira-Filho & Fontes 2000, Stehmann et al. 2009), make the
remaining forest fragments singular relics.

Floristic studies are essential to the understanding and
conservation of tropical forests (Silva & Leitdo-Filho 1982,
Guedes-Bruni et al. 1997). Along with this, structural surveys,
which include quantitative traits, are among the best tools for
characterization of the vegetation and the identification of the
ecosystem successional status (Guedes-Bruni et al. 1997).
Floristic and structural surveys make it possible to identify
the potential for sustainable use of forest resources, as well as
develop strategies to preserve and recover degraded areas and
to quantify the richness, abundance and diversity of plant
communities (Fonseca & Sa 1997, Scarano 1998).

The State of Rio de Janeiro still encompasses preserved
portions of the Atlantic Forest, especially in the state interior
and in mountain regions. Strategies for biodiversity conserva-
tion in the state (Bergalho 2009) call attention to the lack of
knowledge especially in much of the Middle Paraiba River
region, in the South of the state, and virtually the entire
Northwest Region. These regions are still home to remaining
forest fragments and efforts to fill these gaps are essential for
understanding the flora of Rio de Janeiro and the Atlantic
Forest as a whole. In the poorly known southern portion of the
state, the Parque Natural Municipal do Curié (Municipal
Natural Park of Curid) (Curio MNP) makes up part of the
biodiversity corridor of the Serra do Mar, between the
mountain ranges of Tingua and Bocaina. Investigations of
the flora, microorganisms and soil (Fraga et al. 2012) have
indicated high rates of diversity in the area and its good
conservation condition.

The importance of connectivity between forest fragments in
the region makes the Curio MNP a strategic area for the
maintenance of plant diversity in the state, which can serve as
germoplasm stock and as a reference for measuring floristic
restoration, especially in nearby areas. For these reasons, the
present study aimed to elucidate the structure and floristic

composition of the tree component within a forest fragment of
the Curio MNP, including comparison of its richness to other
forested areas in the State of Rio de Janeiro, and characteriza-
tion of its horizontal and vertical structures to evaluate the
conservation status of this vegetation.

Material and Methods

Study area — The area is located in the municipality of
Paracambi, Rio de Janeiro, between the geographical coordi-
nates 22°36'39" S to 43°42'33" W (Figure 1), covering an area
of approximately 900 ha (Fraga et al. 2012). Paracambi is
located at the southern limit of the metropolitan region of the
state, and the area of the Curio MNP lies at the limits of the
municipality, bordering the Middle Paraiba River and South-
Central regions of the state (Bergalho 2009). The topography in
Curio MNP is distinctly hilly, with altitudes ranging from 100
to 690 m.a.s.l.; the climate ranges from mild subtropical in most
mountain areas with a dry winter and hot and rainy summer,
and tropical hot and humid in other areas, classified as Aw
according to Koppen-Geiger; the average annual temperature is
23.4° C (Fraga et al. 2012). Rich in water resources, the park is
part of the Guandu River basin and sub-basin of the Macacos
and Cascata streams, with springs that run along almost its
entire length. The fragment is mostly woody and covered by the
lowland and submontane Atlantic rain forest (IBGE 2012,
Oliveita-Filho & Fontes, 2000). The area of the Curio MNP is
inserted in the Southern Atlantic Forest Corridor, or the Serra
do Mar Corridor, linking the forests of Rio de Janeiro and Sao
Paulo States (Tabarelli et al. 2005).

Sampling and analysis — Data were collected between
February 2009 and March 2010 by means of simple random
sampling (Scolforo & Mello 2006) using the plot method
(Mueller-Dombois & Ellenberg 1974). Aiming to include the
largest possible area of the local vegetation, the sample was
distributed over the entire area of the park, between 150-524
m.a.s.l. altitude, excluding the areas of access and of edge effect.
Forty sampling units with dimensions of 10x10m (100m?) were
allocated, in which all individuals with diameter of at least five
cm at breast height (DBH, 1.30 m above the ground) were
measured using a measure tape and a 2 m rod to estimate total
height. Fertile and sterile botanical material was collected and
treated under usual herbarium techniques (Guedes-Bruni et al.
2002) for posterior inclusion in the collection of the Herbarium
RBR of the Department of Botany/IB, Universidade Federal
Rural do Rio de Janeiro (UFRRI). The identification was based
on consultation of the collections of RBR and RB (Instituto
de Pesquisa Jardim Botdnico do Rio de Janeiro) Herbaria,
specialized bibliographies and, when possible, by consulting
taxonomic specialists. The sources used for current taxonomic
nomenclature were the Lista das Espécies da Flora do Brasil
(2014), Tropicos (2013) and the International Index of Plant
Names (IPNI, 2013) databases. The classification system
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Figure 1. Geographic location of the Parque Natural Municipal do Curié (Municipal Natural Park of Curi6) (Curio MNP), Municipal District of

Paracambi, State of Rio de Janeiro, Brazil.

adopted followed the APG III (APG, 2009). Unidentified
species were named (sp.) and numbered as "morpho-species",
which allowed for their inclusion in the estimation of
phytosociological and diversity indexes.

For all analysis, only living, individual trees were con-
sidered. The species accumulation curve was constructed using
the software EstimateS 8:20, with the support of Microsoft
Excel® spreadsheets. This curve minimizes the problems caused
by the collector curve, because it is an average curve, generated
from several distinct and random orderings (Magurran 2011,
Schilling & Batista 2008). For its construction, 1000 simula-
tions were performed with the goal of changing the sample unit
entry order and assess the degree of stability of the sample
(Pillar 2004 Apud Schilling & Batista 2008) on the basis of the
central limit theorem (Ferreira 2009). From the average
accumulation of number of species as a function of the area
sampled, species richness was estimated through the estimators
Chao 1 and Jackknife 1 (Magurran 2011). The floristic diversity
of the area and the distribution of the individuals per species
were estimated through the Shannon-Weaver (H') and Pielou
(J) diversity indexes (Magurran 2011). To characterize the
horizontal structure, the phytosociological parameters com-
monly used were estimated, as follows: relative density (Rd),
relative dominance (Ro), relative frequency (Rf), coverage
index (CV) and importance value (IV), widely discussed and

exemplified in Felfili et al. (2011). Vertical structure was
analyzed considering lower, middle and upper strata. These
limits were defined based on the total average height (Ht) of the
trees and on the standard deviation of the height (SHt),
according to the criteria of Souza (1999): lower stratum,
includes trees with total height less than the average height least
one unit of the standard deviation of the total height; middle
stratum, the trees with average height equal or least one unit of
the standard deviation up to those with average height plus one
unit of the standard deviation; upper stratum, the trees with
average height equal or plus one unit of the standard deviation.
The diametric structure of the species that had the highest
importance values was obtained considering the number and
range of classes, as shown and described by Felfili & Rezende
(2003). For each species, the Meyer model (Paula et al. 2004)
was adjusted to obtain the estimated frequency per diameter
class and allow for the application of the balanced forest
concept. Diameter distribution of the community was calcu-
lated with exponential fit by the Meyer equation and their
statistical coefficients determined by regression (determination
coefficient R?).

Results

The sample included 749 individuals of 210 tree species
from 128 genera and 51 botanical families (Table 1). Among the
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surveyed species, 13 were identified only to the genus level, five
at family level and two species remained unidentified. Of the

g R species found, Apuleia leiocarpa, Cariniana legalis, Cupania
S|l === =====8 concolor, Cupania furfuracea, Euterpe edulis, Pradosia kulhma-
m|eeeeeeeeee nii, Urbanodendron bahiense and Virola bicuhyba are listed as

threatened in Brazilian flora in the endangered or vunerable
2 categories (CNCFLORA 2014). According to the Chao 1 and
o Jackknife 1 richness estimators, the number of expected species
% 2sS2sSs2ssS § for the community is 323 and 325, respectively. Thus, the

observed richness (n = 210) corresponds to 65.7 % of the total

estimated richness for the community. The floristic diversity
& index of Shannon-Weaver (H') was 4.7, and the evenness index
A ESESRSRSRS 8 SRR 2 (J) was 0.88. The species accumulation curve showed a smooth
Kl loocoooooo o w

curvature (Figure 2), but did not reach the asymptotic value.
A total of 15 dead standing trees were found. The estimated

& total basal area was 48.48 m?/hectare (ha) (Table 1).
Slzs=s=353 =3333¢g Pseudopig.atadenia con.tortc{ had the highest. importance ‘Value
Klocococococooocosow= (IV), mainly due to its high value of dominance. Senefeldera
verticilata, even with low values of relative dominance, had the
< second highest density value for the community, being second
f: Moo o @ ao oo in IV. The species with .the thllrd hlghesj[ IV was A.ctinostemon
Floccscsssssas s S verticilatus, which despite having the highest density, showed
reduced values of frequency and dominance, due to its clustered
pattern of occurrence and small individual size. Cupania
racemosa, which ranked fourth in IV, was the most frequent
Clerncrmmmoceco ool species in the sample and the fourth in density, evenly
Elddadagggagag distributed throughout the study area. Virola gardnerii, the
ncé 2 Z 2 2 Z g 2 Z g 2 2 fifth species in 1V, had lower density and frequency values,
however it held this position due to the large size of its
individuals, which generated high levels of dominance (3™
position). The sixth highest IV was held by Myrcia splendens,
. a the third in density, being represented only by individuals of
./ [ D small and medium size. These first six species accounted for

20.77% of the importance value and 24.1% of the coverage
value (CV), highlighting the importance of these taxa in the
forest structure of the Curio MNP. Piptadenia gonoacantha and
Miconia cinnamomifolia (7" and 8™ 1V), which were repre-
sented by few individuals, showed high importance values
however due to the large size of their individuals. The ninth
ranked IV species was Cariniana legalis, which despite being
represented by only one individual, had the fourth highest
dominance value of the community due to its large diameter
(112 cm).

The individual distribution by diameter class (R?) was 0.875
(Figure 3), with an exponential distribution in the form of an
"inverted- J" and higher frequency of individuals in the smaller
classes. The diameter distribution of the six species of highest
importance value (IV) revealed that the majority showed a
balanced pattern of distribution. Pseudopiptadenia contorta

<
=
2
g
E " % 3 (R? = 0.6) and Cupania racemosa (R* = 0.57) were exceptions,
58 —g % g showing a distinct pattern with interruptions between the
2 g % 5 = classes.
S s oS °3 = The lower stratum included individuals up to 5.1 meters
= é 8 %’ § 4 = E § high, the middle, individuals from 5.1 to 15.6 meters, and the
f\% Z 3 § = i S5 higher, with individuals taller than 15.6 meters. The middle
s TR §(D §§ o 5S¢ stratum was the most abundant in number of individuals
S SR Y L . .
E s S2E§E § s §°§ £ (73.5%) and species (179). This layer assembles the understory
g ?i L‘ﬁg 2 E S S g é s o species of medium height and those in the growth phase to the
U' :é = 2 S =38 S % § j canopy, with greater richness and density. The most common
= § § §’0 s § S g § § S = species of the lower stratum were Senefeldera verticilata, Actino-
-~ SsS 82> 20 .. . . . .
E FIEESSSSTSICSE stemon verticilatus, Cupania racemosa and Siparuna guianensis. In

the upper stratum, Virola gardnerii, Pseudopiptadenia contorta
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Figure 2. Species accumulation curve and Chao 1 and Jackknife 1 richness estimators for the rainforest in the Curio MNP, Paracambi, RJ, Brazil.

and Myrcia splendens were the most abundant. In addition, many
emergent trees above 30 meters high were recorded, such as
Pseudopiptadenia contorta, Martiodendron mediterraneum,
Apuleia leiocarpa, Cariniana legalis, Miconia cinnamomifolia
and Virola gardnerii.

Main parameters used for comparing species richness,
diversity and structure with other Atlantic Forest areas studied
in the State of Rio de Janeiro are presented in Table 2.

Discussion

The diversity index registered in the survey was high when
compared to values found in other studied areas of Atlantic
Rain Forest in Rio de Janeiro. Martins (1991) asserted that, in
general, the diversity values obtained for the Atlantic Forest
vary from 3.61 to 4.07. For Rio de Janeiro State, Kurtz &
Aratijo (2000) suggested a variation from 1.69 to 4.4, depending
on the study area. Comparisons should be made with caution,
because when considering species equitability in the diversity
calculation, these scores may end up assigning lower values for
areas with high abundance of some species, which commonly
occurs in Atlantic Forest fragments. However, the index of
species equitability (J) in the study area (0.88) indicated that the
individuals are uniformly distributed among the species.
Although higher richness was registered to the Atlantic
Forest as a whole, with the highest number recorded by
Thomaz & Monteiro (1997) and Saiter et al (2011) to the state
of Espirito Santo, among the studies conducted for this
vegetation in the state of Rio de Janeiro, including equal or
larger sample areas, the Curio MNP was the one with the
greater species richness. The lack of stabilization of the species
accumulation curve is, in fact, a pattern to be expected for
tropical forests (Schilling & Batista 2008, Schilling et al. 2012),
as well as the high number of species, which also reaffirm the
richness and importance for conservation of this forest area.
Similarly, the index of species estimation for the study area and
the occurrence of threatened species of the national flora also
show the importance of the Curio MNP for the maintenance of
genetic resources and protection of their habitats. By the other
side, this high richness in species may be due to the high
altitudinal gradient of the sampled area. The impracticality of
identifying some studied species (10% of total) reveals that
there is still a lack of knowledge of some Atlantic Forest
representatives.

Among the studied tree communities in the State, a greater
value for basal area than that found in this survey was only
found by Kurtz & Araujo (2000) in the Estacdo Ecologica
Paraiso (57.28 m? /ha), mainly due to the presence of large
remaining individuals. Although broader inclusion criteria may
lead to an increase in this variable (Nettesheim et al., 2010),
these two studies with the highest values used the same criteria,
not as restrictive as other studies in Rio de Janeiro. The total
density was 1872 individuals/ha, a relatively high value when
compared to that found in other studies in the State of Rio de
Janeiro, but lower than those found by Gandra et al. (2011) in
PRNP Porangaba (1886 ind/ha) and by Kurtz et al. (2009) on a
sandbank of Buzios (2386 ind/ha). Reduced basal area and
density may reflect anthropogenic disturbances such as the
presence of selective wood extraction (Silva & Nascimento
2001) or natural factors such as drought and land slope
(Guedes-Bruni et al. 2006). Indeed, Borém & Oliveira-Filho
(2002), studying an amended topo-sequence, obtained increas-
ing values of these variables with the reduction of the
disturbance gradient. These variables have been shown to be
effective indicators of the degree of preservation of an area
(Moreno et al. 2003), as long as they are carefully analyzed. In
the study area, anthropogenic disturbance is the result of the
proximity of the urban area, old abandoned plantations and
on-going plant extraction.

Regarding the species with the highest importance values
(IV), Borém & Oliveira -Filho (2002) also found
Pseudopiptadenia contorta to be one of the most important in
the upper third of a topo-sequence in Silva Jardim, RJ, and
attributed this position to the species’ high basal area. Guedes-
Bruni et al. (2006) found Senefeldera vertcilata to be the most
important species (IV) in three fragments analyzed and
explained its position due to its high density values, as was
also detected in this study. This was due to the clustered pattern
and small size of the individuals. Moreno et al. (2003) also
found high levels of coverage and importance for Actinostemon
verticilatus at two different altitudes, reflecting its high density
in both. Similarly to observations in the present study, a high
number of species represented by few individuals (1-2) is a
typical factor of forest communities, especially in Brazilian
rainforests (Martins 1991, Kurtz & Aragjo 2000, Silva &
Nascimento 2001, Borém & Oliveira-Filho 2002, Moreno et al.
2003, Carvalho et al. 2007). In general, the occupation strategy
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=== Frequency —Meyer adjustment equation
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Figure 3. Diameter distribution of the community and of the six tree species with the highest dominance values in a fragment of the rainforest in
Curio MNP, Paracambi, RJ, with exponential fit by the Meyer equation and their statistical coefficients.
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of most species is many individuals with reduced size, while a
minority has a few individuals of large size (Borém & Oliveira-
Filho 2002, Guedes-Bruni et al. 2006). Species with large
individuals in the study area, such as Piptadenia gonoacantha
and Miconia cinnamomifolia, were cited by Borém & Oliveira-
Filho (2002) as ecologically dominant, namely, species that
occupy significant positions in IV, albeit at low density. Both
are considered pioneers species and indicators of disturbance
(Aratjo et al. 2006). As these species are represented by a few
and large individuals, it is likely declining in the community,
indicating that succession is progressing to more advanced
stages. In the study area, the only individual of Cariniana legalis
(9th in IV) is probably a relic from a primary forest, suggesting
maturity in some patches of this forest. Dan et al. (2010) also
found species of the same genus with low density in a
municipality of northwestern Rio de Janeiro State and,
pointing out its abundance in the past, attributed the finding
to exploitation of this highly valuable timber species. For many
species, however, the low density can also be indicative of very
peculiar spatial distribution. The low frequency of C. legalis in
the area may result from its exploitation or also be caused by a
small sample, what suggests the need for further investigations.

The number of dead standing trees (15; 1.96%) can be
considered low when compared to other forests from Rio de
Janeiro State. Moreno et al. (2003) mentioned a mortality rate
of 1.5% for a well preserved forest, while Carvalho et al. (2007)
found 10.1% in an area affected by human disturbance. Silva &
Nascimento (2001) also found a 9.76 % mortality rate in a
tabuleiro forest and related this to problems caused by
fragmentation and the edge effect. The reduced mortality
found in the Curio MNP can be another factor that reinforces
the maturity and good level of preservation of the studied
fragment.

The individual distribution by diameter class (R?= 0.875)
followed the typical pattern pointed out by Soares et al. (2007),
which may indicate the capacity for self-regeneration and
replacement of individuals on a short time-scale (Felfili 1997).
According to Parrota (1993), the occurrence of a greater
number of individuals in the lower- diameter classes is a pattern
expected for secondary forests, favoring succession and
buffering disturbances. The evaluation of the diameter dis-
tribution at the community level has been shown to be an
important tool for understanding vertical structure in forests.
On the other hand, it may be insufficient to assess the condition
of the tree component, and therefore analyses at the population
level are needed (Martins 1991, Felfili 1997, Paula et al. 2004,
Carvalho & Nascimento 2009). Kurtz & Araujo (2000)
postulated that equilibrated populations have nearly balanced
diameter distributions, tending to produce an inverted-J curve,
which is typical of species with abundant regeneration and a
stable population structure. Carvalho & Nascimento (2009),
when studying the diameter structure of the principal tree
populations in a forest remnant in Silva Jardim, RJ, also found
balanced patterns for most species, indicating temporal stability
in floristic composition and the absence of problems in the
regeneration of these populations. In the present study, the
large number of individuals of Pseudopiptadenia contorta and
Cupania racemosa in the smaller classes suggests their
persistence in the forest fragment.

In the Curio MNP, the middle stratum includes understory
species of medium height and canopy species in the growth
phase, thus showing greater richness and density, as found by

Kurtz & Araujo (2000) at the Estacdo Ecologica do Paraiso, where
65.2% of the richness and 48% of the individuals were in the
middle strata. Dan et al. (2010) also found a greater number of
species in the middle of three strata when studying the structure of
a tree community in the Santo Domingo River basin of Sdo José
de Uba, RJ. Although using different methodology, Guilherme
et al. (2004) detected three well-defined strata for an Atlantic
forest area preserved in S3o Paulo and likewise had greater
richness in the middle stratum, although the greater density was
found in the lower stratum. By the other side, in the present study
the upper stratum showed the highest coverage values, with
55.9% of the total basal area found, which reflects the large size of
the species. Puig (2008) suggested high structural heterogeneity in
tropical moist forests, both in their vertical organization and in
their horizontal arrangement. It should be emphasized, however,
that the vertical structure of tropical forests is still little studied,
especially because of the difficulty in precise measurement of this
variable in native forests and in its analysis (Guilherme et al.
2004; Machado & Figueiredo-Filho, 2006). The most frequent
species in the lower stratum (Senefeldera verticillata,
Actinostemon verticilatus, Cupania racemosa and Siparuna
guianensis) are classified as initial secondary or pioneer species,
with low shade tolerance and of medium size (Silva et al. 2003,
Carvalho et al. 2007). Carvalho et al. (2007), refer to the same
species as typical of the understory in secondary forests,
highlighting disturbed areas in the Curio MNP. In the upper
stratum, Virola gardnerii is mentioned by Carvalho et al. (2007) as
a late canopy species, while Pseudopiptadenia contorta is indicated
as a long-lived pioneer (Carvalho et al. 2007), related to an
intermediate stage of regeneration (Gandolfi et al. 1995).
Emergent species (Pseudopiptadenia contorta, Martiodendron
mediterraneum, Apuleia leiocarpa, Cariniana legalis, Miconia
cinnamomifolia and Virola gardnerii) represent the oldest
individuals in the community, being indicative of maturity or
an advanced stage of forest succession.

The high diversity and species richness registered, despite
the small sample area, is a strong indication of the good
condition of the vegetation of the Curio MNP. The high
diversity index (H') is probably associated with the uniformity
found in the distribution of individuals by species. The diameter
distributions of the six species with the greatest importance
values suggest temporal stability of these populations. The high
species richness, high basal area, the presence of large emergent
individuals and the low number of dead trees indicate that the
forests, even being secondary, can be considered mature, with
the prevalence of advanced stages in a successional forest
mosaic. Since approximately 30% of the species are still
unknown and the already high number of species found may
be due to the high altitudinal gradient of the park area, besides
evaluate the richness in different altitudinal quotas further
research may reveal other ecologically important species for
this vegetation and/or little known. The occurrence of
endangered species listed for the Brazilian flora reiterates the
importance of the area as a relic fragment of Rio de Janeiro
Atlantic Forest still in good environmental condition. Added to
this, the lack of floristic knowledge of the region reinforces the
need for conservation of this forest to maintain and restore
native vegetation, especially in nearby areas. These features
taken together point out to the need for constant care and a
possible expansion of the boundaries of the park, with the
elevation of this conservation area to a state or federal level,
which can ensure greater protection of the local biota.
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