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Abstract
The present work aimed to study the distribution and richness of Gesneriaceae in the Serra da Mantiqueira (SM), located
in Southeastern Region of Brazil, as well as to evaluate the conservation degree of endemic species and possible areas
of endemism of this Serra. The analyzed data were obtained from the literature, as well as from eight herbariums with
representative collections of the SM, from field expeditions and an online database, and then marked on a map which was
divided into 0.5° × 0.5° grid squares. Richness grid similarity analyzes were performed for the 55 species found, while a
parsimony analysis of endemism and the conservation status evaluation were only performed with the 15 endemic species
of Gesneriaceae registered for the SM. The highest richness was found for Northern Mantiqueira and the similarity between
the squares confirmed the two SM sectors and the existence of a relationship between the interior of the ES and the Zona da
Mata of MG. The 15 endemic species of the SM should be considered threatened to some degree due to restricted distribution, reduced populations and/or anthropogenic impact in their occurrence habitats. Given this richness, there is an imminent
need for conservation policies which truly guarantee effective protection of the SM, as it represents a relevant refuge for
species in general.
Keywords Atlantic forest · Endemic species · Geographic distribution · Threatened species

1 Introduction
Mountains are formed due to distinct tectonic processes and
represent refuges and corridors of high plant diversity if
compared with the contiguous lowlands and can be found in
different floristic regions of the globe (Körner 1999). They
can act as effective geographical barriers for distributing
species, resulting in high richness, favoring the occurrence
of several species with restricted distribution to mountainous environments, and associated with abiotic and biotic
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conditions which provide suitable places for the speciation
(Chaverri-Polini 1998; Safford 1999). Several mountainous areas of Brazil are relevant for species conservation,
although there is a deficit in the knowledge about these
environments (Ab’Saber 1989; Martinelli 2007; Rapini et al.
2009; Meireles et al. 2014).
The Serra da Mantiqueira (SM) is part of the Brazilian
Atlantic Forest and has the highest elevations in the Eastern
part of the South American continent. This chain originated
from complex geomorphological, climatic, biological, and
ecological events. Each portion of the SM presents particularities related to its geomorphological history and its biodiversity (Moreira and Camelier 1977; Rizzini 1997).
According to Machado-Filho et al. (1983), the SM can be
divided into two portions, Northern and Southern, although
its geographical delimitation has been widely debated by
several authors since the beginning of the twentieth-century (Mello and Mello 1909; Várzea 1942; Hueck 1972;
Machado-Filho et al. 1983; CETEC 1983; RADAM BRASIL 1983; IBGE 1988; Colabardini 2003; Almeida et al.
2004; Lima 2008; Garcia Júnior 2011; Pelissari and Romaniuc Neto 2013; Meireles et al. 2014; Gonzaga et al. 2019).
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Despite this divergence regarding its delimitation, these
works often emphasize the high richness found in the SM,
reinforcing the need for studies in this region.
In this context, some punctual studies about Gesneriaceae
in the SM have been published (Leoni et al. 2004, 2005;
Barros et al. 2010; Blaser et al. 2011, 2012; Pereira et al.
2013; Rossini et al. 2017), although no broad evaluation has
been performed to date. Throughout the decades, the family
received more attention in morphological, taxonomical, and
phylogenetic studies, however little attention was given to
biogeographical studies.
Gesneriaceae present pantropical distribution with high
representativity in the Neotropical Region (Chautems and
Matsuoka 2003; Möller 2009; Weber 2004; Weber et al.
2013). Brazil is a secondary center of diversity, with 28
genera and approximately 225 species (Ferreira et al. 2016;
BFG 2018; Chautems et al. 2019). The family is represented
by herbs, shrubs ou subshrubs, particularly rich in medium
elevations in the forests and rock outcrops, growing as terricolous, rupicolous or epiphytic (Chautems and Matsuoka
2003; Weber 2004; Weber et al. 2013).
In view of the above, the present study has the aim to
evaluate the geographical distribution patterns of Gesneriaceae using a broad delimitation of the Serra da Mantiqueira and seeks to answer the following questions: (1)
How is the richness of Gesneriaceae distributed in the SM?
(2) Are the species threatened with extinction in regional
and global scales, mainly those endemic to the SM, well represented in the study area? (3) Do the floristic relationships

of Gesneriaceae corroborate the existence of two portions
of the SM (Northern and Southern)? (4) Are there areas of
endemism for Gesneriaceae in the SM?

2 Material and methods
Study area – The Serra da Mantiqueira occupies a large
extension of the Southeastern Region of Brazil along the
border of the states of Espírito Santo (ES), Minas Gerais
(MG), Rio de Janeiro (RJ), and São Paulo (SP) (Hueck
1972; Meirelles 1991; Mendes Júnior et al. 1991).
In view of the complexity and divergence in the delimitation
of Serra da Mantiqueira found in the literature, we chose
to adopt the indications of Várzea (1942), Machado-Filho
et al. (1983), CETEC (1983), RADAM BRASIL (1983),
and IBGE (1988) for the North–South limit. Regarding
the East–West limits, we consider all the areas along the
North–South line, taking into account the indications in
several studies performed in the SM (Colabardini 2003;
Lima 2008; Garcia Júnior, 2011; Pelissari and Romaniuc
Neto 2013; Silva 2016; Gonzaga et al. 2019), and using the
cartographic base presented by Weber (2004). This area
includes a total of 399 municipalities. The shapefile of the
delimitation of the SM was created in QGIS 2.18 free access
software (https://www.qgis.org/pt_BR/site/forusers/downl
oad.html) and is presented in Fig. 1.

Fig. 1  Delimitation of the Serra da Mantiqueira in the Southeastern Region of Brazil
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Data collection – Data on 55 species and eight genera of
Gesneriaceae occurring in the SM were obtained in the SpeciesLink (https://www.splink.org.br/) and Reflora (https://
reflora.jbrj.gov.br/) databases, and in the personal material
of the second author, in addition to observation and collection in the field, as well as specialized literature. The collections of some representative herbaria with specimens of
the SM were also examined, including AFR, BHCB, CESJ,
ESAL, SP, SPF, R, and VIC (acronyms according to Thiers
2018).
We only considered specimens identified to the species
level by specialists in the family and excluded those records
of cultivated plants, doubtful locations, and duplicated
records. Thus, the final database used in the analyses has
2549 records. Some specimens without geographical coordinates were georeferenced using the information on the sheet
label and the GeoLoc tool of the SpeciesLink available at the
Centro de Referência em Informação Ambiental (CRIA) site
(https://splink.cria.org.br/geoloc?criaLANG=pt).
Spatial analyses – The study area was divided into grid
squares of 0.5° × 0.5° which were used as the units for the
analyses on a shapefile of the Serra da Mantiqueira (Pereira
2019), according to the aforementioned delimitation. This
delimitation and the evaluation of richness were performed
in QGIS 2.18 software.
We used the GeoCAT tool (geospatial conservation
assessment tool, disponível em https://geocat.kew.org/ to
calculate the extension of occurrence (EOO) and area of
occupation (AOO) according to the criteria established by
the International Union for Conservation of Nature—IUCN
(IUCN 2013) in order to evaluate the conservation status of
the Gesneriaceae species endemic to the SM. A comparison
of the status found was also carried out with the Red Book
of Brazilian Flora (Martinelli and Moraes 2013) and with
the official lists of threatened species of each state which
integrates the SM: Minas Gerais (COPAM-MG 2008), São
Paulo (SMA-SP 2016), Rio de Janeiro (Martinelli et al.
2018), and Espírito Santo (INMA-ES 2019).
The similarity analysis aimed to evaluate the floristic relationships between the regions of the SM, and mainly if the
existence of Northern and Southern portions is corroborated
by Gesneriaceae flora. The presence (1) and absence (0)
matrix was constructed using the grid squares of 0.5° × 0.5°
and the gathered data. This matrix was used in the cluster analysis through the UPGMA (unweighted pair-group
method using arithmetic averages) algorithm and the Jaccard
similarity index performed in Biodiverse v. 3.0 free access
software (Laffan et al. 2010).
The species records were superimposed over the shapefile
of state and federal conservation units of the SM. Thus, we

correlated the occurrence of 55 native species found in the
SM and their potential for conservation. This was performed
in the QGIS 2.18 software.
The parsimony analysis of endemicity (PAE) was performed using a matrix of the presence (1) and absence (0)
constructed in Nexus Data Editor 0.5.0 free access software
(Page 2001) only using endemic species to the SM and the
aforementioned grid squares of 0.5° × 0.5°, following (Morrone 1994). A hypothetical ancestral area (with 0 in all taxa)
was added as an outgroup for rooting the cladogram. The
cladograms were constructed through NONA free access
software (Goloboff 1993) with a WinClada 0.9.9 interface
(Nixon 1999), searching for the most parsimonious species.
The PAE was used to detect areas or micro areas of endemism in the SM, which, respectively, corresponds to a group
of grid squares which share two or more exclusive species
(geographical synapomorphies) (Morrone 1994) or only one
grid square with at least two exclusive species (geographical autapomorphies) (García-Navarrete and Morrone 2018).

3 Results
The Serra da Mantiqueira has its largest extension in the
state of Minas Gerais (MG), and it is the only state comprising both portions, Northern and Southern, totaling
290 municipalities. The SM presents 44 species in this
state, of which seven are endemic (Besleria brevicalyx
G.E.Ferreira and Chautems, B. meridionalis C.V.Morton,
Sinningia striata (Fritsch) Chautems, Vanhouttea bruegeri
Chautems, V. hilariana Chautems, V. leonii Chautems and
V. pendula Chautems), being restricted to small areas of the
SM in Minas Gerais. The state of São Paulo (SP) presents
the second largest extension of the SM, only in the Southern portion, comprising 52 municipalities. We recorded
12 species in this state and none are endemic. The state of
Espírito Santo (ES) presents the third largest area of the
SM, with 39 municipalities, only in the Northern portion.
We recorded 38 species here, of which eigth are endemic to
the SM (Besleria discrete G.E.Ferreira, Codonanthe gibbosa
Rossini and Chautems, N. punctatus Chautems, S. flammea
Chautems and Rossini, S. helioana Chautems and Rossini,
S. hoehnei Chautems, A.P. Fontana and Rossini, S. kautskyi
Chautems and S. valsuganensis Chautems). The state of Rio
de Janeiro (RJ) has 18 municipalities inside the SM, only
in the Southern portion. We recorded 15 species here and
none are endemic to the SM. There is a high concentration
of collections in Resende and Itatiaia in this state (due to the
conservation units of the Parque Estadual da Pedra Selada
and the Parque Nacional do Itatiaia).
According to Fig. 2, the richest region is represented
by grid square 7 (27 species), which the ReBio (biological reserve) Augusto Ruschi and the EE (ecological station)
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Fig. 2  Gesneriaceae richness in the Serra da Mantiqueira using grid squares of 0.5° × 0.5°

Santa Lúcia conservation units, both in the municipality of
Santa Teresa (ES). In sequence, the richest grid squares are
11, 12, 13, 19, 20, 21, and 42 (15–23 spp.) and represent the
state park (Parque Estadual—PE) areas of Pedra Azul (ES),
Forno Grande (ES), Cachoeira da Fumaça (ES), Serra do
Brigadeiro (MG) and national parks (Parque Nacional—
PN) of Caparaó (ES/MG) and Itatiaia (MG/RJ). It is also
worth mentioning the grid squares 10, 18 25, 33, 35, 43,
and 44 (9–15 spp.). The first two represent regions near PN
do Caparaó and PE da Serra do Brigadeiro, and the others correspond to the areas of PE do Ibitipoca (MG), PE
da Serra Negra da Mantiqueira (MG), and PE da Serra do
Papagaio (MG).
Three geographical distribution patterns of Gesneriaceae
were found for the SM: (I) broadly distributed taxa, considering those with distribution in both the Northern and
Southern portions of the SM, such as Nematanthus crassifolius (Schott) Wiehler, N. fornix (Vell.) Chautems, N.
lanceolatus (Poir.) Chautems, Paliavana prasinata (Ker
Gawler) Bentham, Sinningia allagophylla (Mart.) Wiehler,
S. cooperi (Paxton) Wiehler, S. douglasii (Lindl.) Chautems,
S. gigantifolia Chautems, Sinningia magnifica (Otto and
A.Dietr.) Wiehler, and S. sceptrum (Mart.) Wiehler; (II) taxa
restricted to the Northern portion of the SM, such as Besleria brevicalyx, B. discreta, B. meridionalis, Codonanthe
gibbosa, Nematanthus punctatus, Sinningia aghensis, S.
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carangolensis Chautems, S. flammea, S. helioana, S. hoehnei, S. kautskyi, S. valsuganensis, Vanhouttea brueggeri, V.
leonii, and V. pendula; (III) taxon restricted to the Southern
portion of the SM, such as Sinningia striata, endemic to the
Caldas region.
The similarity analysis resulted in a dendrogram with
the cophenetic coefficient of 0.85, representing a good fit
between the presence and absence matrix and generated a
tree based on the grid squares (Fig. 3). This analysis resulted
in five groups, of which two deserve attention; the first is
represented by the red cluster, grouping the majority of grid
squares of the Southern Mantiqueira, and the second is represented by the yellow cluster, grouping the majority of grid
squares of Northern Mantiqueira. The other branches (blue
and green) are mainly composed of neighboring areas of
both portions.
There were 15 species among the 55 native species occurring in the SM which are endemic to this mountain chain:
Besleria brevicalyx and B. meridionalis found in the municipality of Descoberto (MG) and its surroundings; Codonanthe gibbosa, S. helioana, and S. valsuganensis occurring
in the region of Santa Teresa (ES) and its surroundings;
Besleria discreta and N. punctatus are found in the region of
Alfredo Chaves and Cachoeiro do Itapemirim (ES); S. flammea, S. hoehnei, and S. kautskyi occur in the mountainous
region of ES like Colatina and Domingos Martins; S. striata
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Fig. 3  Dendrogram of similarity
between the areas of the Serra
da Mantiqueira obtained with
the UPGMA algorithm, the
Jaccard index, and using grid
squares of 0.5° × 0.5°. Cophenetic coefficient = 0.85

is found in the region of Serra da Pedra Branca in Caldas
(MG); Vanhouttea brueggeri and V. hilariana are found in
the region and inside the conservation units of the PE do
Ibitipoca and PE da Serra Negra da Mantiqueira (MG); and
V. leonii and V. pendula found in the region and inside the
PN do Caparaó (ES/MG) and PE da Serra do Brigadeiro
(MG).
The PAE resulted in 648 parsimonious trees (L = 47,
Ci = 36, Ri = 28), and we obtained a tree after performing a
strict consensus analysis, which is shown in Fig. 4. We did
find only one microarea of endemism for the Gesneriaceae
of SM, represented by grid square q9 and the presence of
Sinningia flamea and S. helioana, but others also must be
highlighted, as the set of grid squares 11, 12, 19, 20, and 21
due to the presence of Vanhouttea leonii, grid squares 32 and
42 that share the presence of Sinningia striata, grid square
14 is restricted Sinningia kautsky and grid square 23, with
the presence of Codonanthe gibbosa.
The EOO and AOO evaluations of the 15 endemic species
to the SM indicate that all must be considered threatened

to some degree: Besleria meridionalis, Nematanthus punctatus, Sinningia flammea, S. helioana, S. hoehnei, and S.
kautskyi are in the critically endangered (CR) category;
Codonanthe gibbosa, Sinningia striata, S. valsuganensis,
Vanhouttea brueggeri, V. leonii, and V. pendula are classified as endangered (EN), and Besleria brevicalyx, B. discrete
and Vanhouttea hilariana are considered vulnerable (VU).
The superimposition of the distribution over the shapefiles
of state and federal conservation units of the SM showed that
six species are not protected in any of them, namely Besleria discreta, Nematanthus punctatus, Sinningia flammea, S.
helioana, S. hoehnea and S. kautsky.

4 Discussion
The Brazilian Atlantic Forest is considered a secondary
center of diversity for Gesneriaceae (Weber et al. 2013),
presenting 142 known species (Ferreira et al. 2016; BFG
2018; Chautems et al. 2019), of which 55 species were
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Fig. 4  Tree resulting from the strict consensus of 648 parsimonious trees obtained from the parsimony analysis of endemicity with
the Gesneriaceae species endemic to the Serra da Mantiqueira. Only
the branches with exclusive species to the grid squares are shown.
The numbers above the black circles represent the endemic species,
according to the text

recorded in the SM, representing 40% richness of the family in this phytogeographical domain. The expressive number of Gesneriaceae found in the SM shows the diversity of
the flora, in addition to the number of the recorded genera
(eight), as 28 genera are found in Brazilian flora (Weber
et al. 2013). Such data corroborate studies regarding other
plant families in this area, which highlight the high richness of this environment (Almeida et al. 2004; Lima 2008;
Pelissari and Romaniuc Neto 2013; Gonzaga et al. 2019).
According to BFG (2018), Rio de Janeiro presents
the greatest Gesneriaceae richness (58 spp.) among the
states in the Southeastern Region of Brazil, followed by
São Paulo (54 spp.), Minas Gerais (52 spp.), and Espírito
Santo (41 spp.). These values are in contrast with results
found for the Serra da Mantiqueira, where the richest
state is Minas Gerais (44 spp.), probably due to having
the largest area in the SM, followed by Espírito Santo (38
spp.) where 1/3 of its territory is occupied by the SM,
then Rio de Janeiro (15 spp.) and São Paulo (12 spp.)
(RADAM BRASIL 1983). The sampling effort in the last
state is potentially low due to the areas of ecological tension with intense anthropic pressure, or even because they
have steep areas which are difficult to access, mainly in
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localities inside the Serra da Mantiqueira (Takiya 2002;
Sousa 2007).
There is a sampling bias for Gesneriaceae in the SM
inside and near conservation units, often called the “museum
effect” in the literature. This theory states that efficiency,
logistics, and convenience make researchers concentrate
their sampling effort near research centers, as well as localities with known high species richness recorded in previous
studies, like in the mountainous areas (Ponder et al. 2001;
Sastre and Lobo 2009). In addition, this theory explains
the high number of projects performed by universities and
research institutions which are often located near more conserved areas. Is remarkable for SM that collectors deposited
material in renowned institutions as an incentive to study
botanical families. The floristic studies performed by the
Museu de Biologia Professor Mello Leitão, currently, part
of the Instituto Nacional da Mata Atlântica in Santa Teresa
(ES) (e.g., Rossini et al. 2017), as well as by the Universidade Federal (UF) de Juiz de Fora (MG) (Pereira et al.
2013), UF de Viçosa (MG) (Rossini 2010), Jardim Botânico
do Rio de Janeiro (Gonzaga et al. 2019), Museu Nacional
do Rio de Janeiro (RJ) (Alves and Kolbek 2009), Universidade de São Paulo (SP) the Instituto de Botânica (SP)
(Pelissari and Romaniuc Neto 2013), and the Universidade
Estadual de Campinas (SP) (Meireles 2009), among several
other concluded studies in the SM. These institutions are
important contributors to the knowledge of the richness and
diversity found in the SM and the Brazilian Atlantic Forest.
The similarity analysis reinforces the existence of Northern and Southern portions of the SM, corroborating the classical delimitation by Machado-Filho et al. (1983). However,
although both portions present some peculiarities regarding
their Gesneriaceae flora, we must consider the SM as a single chain, as both portions share approximately 30% of the
recorded species. The yellow and red clusters in the dendrogram, respectively, represent the colors of the Northern and
Southern portions of the SM, composed by similar habitats
like vegetation mosaics of forests and fields (campos rupestres and campos de altitude). In general, the other clusters
(blue and green) grouped non-contiguous areas, probably
due to the low richness and sharing of widely distributed
species such as Paliavana prasinata, Sinningia allagophylla,
and S. magnifica, and are peripheral areas of the SM, not
necessarily representing a relationship between them.
According to several delimitations found in the literature for the SM (IBGE 1983; Machado-Filho et al. 1983;
RADAM BRASIL 1983), and regarding the delimitation
proposed in the present study, the results suggest that the
mountain region of the state of Espírito Santo must be considered as part of the SM from the floristic point of view, in
addition to the geological standpoint. This region is grouped
together with other areas of the Northern SM located in the
Zona da Mata of Minas Gerais, but also shares some species
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with the Southern SM, reinforcing the delimitation used in
this study.
All 15 endemic species must be considered threatened
with extinction in one of the three categories of the IUCN
(2013) due to the restricted distribution range. In addition,
their populations are often small and the environments are
under strong anthropic pressure (for instance, the granitic
inselbergs highly exploited by mining companies) (Barthlott et al. 1993; Porembski and Barthlott 2000). Even those
species inside the conservation units do not have guaranteed
protection, since the units often are underfunded and do not
have sufficient guards for supervision and are also under the
constant pressure of external threats, needing more concrete
policies for maintaining the diversity (Brito 2000; Pádua
2002).
There are ten species among the 55 which are not protected in any conservation unit of the SM: Besleria discreta,
Codonanthe serrulata Chautems, Nematanthus punctatus,
Sinningia bragae Chautems, M. Peixoto & Rossini, S. elatior (Kunth) Chautems, S. flammea, S. helioana, S. hoehnei, S. kautsky, and S. warmingii (Hiem) Chautems. Among
these ten species, it is worth mentioning that five of them
are among the 15 with endemism for SM, they are: Besleria discreta, S. flammea, S. helioana, S. hoehnei and S.
kautsky, reinforcing even more the need to raise new UCs
to guarantee the protection of these species of distribution
so restricted in SM and that are somehow unprotected. We
also highlight that Nematanthus punctatus present only two
records in natural environment, around the municipalities of
Cachoeiro do Itapemirim and Alfredo Chaves (ES), Sinningia hoehnei have only one record alongside the road between
the municipalities of Castelo and Muniz Freira (ES), and
S. helioana have three records to date, at the base of Pedra
da Onça, in the municipality of Santa Teresa (ES). These
rare species are potentially more threatened because their
populations are vulnerable to several types of anthropogenic
disturbances and because the environment is currently being
transformed without proper attendance and respect to the
current environmental legislation, especially the Law of
Protection of the Atlantic Forest domain, which aims at
sustainable development and, the adoption of measures to
protect its biodiversity. Despite all threats, this family still
presents high richness in the SM and is a good model for
several types of studies (Brandi and Barlette 2001; Oliva
Júnior 2012).
It is well known that large extensions of the SM were
transformed into degraded environments. However, the indication and selection of areas for conservation of biodiversity
is a complex activity that involves the treatment and use
of the available information for making the decision. The
results presented show that some areas of the SM deserve
attention and could be considered a priority for the conservation of Gesneriaceae, due to the presence of endemic

species, often occurring in private areas and have small
populations highly threatened: the regions of municipalities of Cachoeiro do Itapemirim, Alfredo Chaves, Colatina
and Pedra da Onça (in Santa Teresa) (ES), and the region of
Serra do Relógio in the municipality of Descoberto (MG),
It is important to draw attention to two endemic species of
the SM that were not evaluated in the official lists (COPAMMG 2008; Martinelli and Moraes 2013; INMA-ES 2019).
For example, Besleria brevicalyx (MG) and B. discrete (ES),
were not yet evaluated, although the results show that they
must be considered threatened with extinction in some category of the IUCN (2013), mainly due to small populations
and restricted distribution range. Thus, we suggest the inclusion of these species in the future evaluation of the red lists.
The parsimony analysis of endemicity indicated one
microarea of endemism for Gesneriaceae in the SM (according to the definition of Morrone (1994) and García-Navarrete and Morrone (2018)), represented by the altitude region
of ES (grid square q9) and the occurrence of the species Sinningia flammea and S. helioana. However, some other areas
are also important, once they present restricted species: q14
with Sinningia kautskyi; q23 with Vanhouttea hilariana; q32
and q42 with Sinningia striata and the grid squares q11,
q12, q19, q20, and q21, with Vanhouttea leonii). Despite
the existence of only one microarea of endemism for Gesneriaceae in the SM, the 15 endemic species confirmed the
mountainous chain as a region of high endemism, corroborating the results obtained for birds (Silva et al. 2004), moths
(Ferro and Melo 2011), angiosperms (Werneck et al. 2011),
anuran (Vasconcelos et al. 2014) and epiphytic angiosperms
(Menini Neto et al. 2016).
The Gesneriaceae present great richness in Brazil and
have a remarkable presence in the Atlantic Forest. From
the evolutionary standpoint, it is known that Gesneriaceae
probably have originated in the Late Cretaceous at South
America, specifically between the temperate Andes and the
Amazon Forest (Perret et al. 2013). There are indications of
biotic shifts between the Brazilian Atlantic Forest and the
Andes or the Guayana Highlands, based on the distribution
of species intimately related (Safford 1999; Prado 2000).
Several taxons of this family present restricted distribution
to well-conserved forests, rock outcrops, campos rupestres, and campos de altitude. However, according to Weber
(2004), there is not a general habitat pattern for the family,
once the species occupy a wide variety of environments,
and the moisture is the only environmental factor recorded
in the literature as a limiting one. Moreover, some genera as
Codonanthe and Nematanthus are endemic to the Brazilian
Atlantic Forest, and according to Perret et al. (2006), the
genera Sinningia and Vanhouttea have this phytogeographic
domain as their probable ancestral area. These plants present
a great diversity of floral morphology which reflects on the
dynamic evolution between plants and pollinators. However,
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they are suffering from constant threats from deforestation,
exploitation of rocks, and predatory collections which are
putting rare species in danger of extinction. Despite all the
threats, this family revealed high richness for the SM, thus
providing a good model for several types of studies.
In this context, the SM comprises several phytophysiognomies, showing the high biological importance of these
environments. The SM is very vast, but also very fragmented
due to anthropic and natural processes; however, several
studies are revealing the high degree of species richness
along with its range. This chain is an important refuge of
the Atlantic Forest since it comprises a great richness of
plants and animals, with several being endemic (Rivers et al.
2011; Le Saout et al. 2013).
It is worth mentioning that despite the large number of
studies on biodiversity, the geographic distribution of the
species still presents huge knowledge gaps for the vast
majority of taxa, which can be called “Wallacean Deficiency”. According to Whittaker et al (2005), this deficiency
is dependent on the scale, both in evolutionary and ecological dimensions, and it is important because most practical decisions on how to conserve biodiversity are made at
regional and even local scales. In addition, the effects of this
deficiency have strong impacts on the systematic planning
of conservation, which can be even more serious in regions
that have been poorly studied and have high biodiversity
and varying degrees of human occupation, as is the case of
Serra da Mantiqueira.
To this end, the present study presents new occurrence
data for some taxa. In this sense, the need for survey and distribution works regarding the flora is noteworthy, since we
do not have a thorough knowledge of several regions of the
Atlantic Forest and the Serra da Mantiqueira. The importance of these studies is emphasized as an enhancement of
anthropic threats are fragmenting the rich areas of Brazil.
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