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Abstract
Brejos Nordestinos (northeastern highland wet forests) is a unique ecosystem within 
the Northeastern Atlantic Forest. This area encompasses remmants of humid forests 
above 600 meters in the semi-arid region. These environmental conditions create 
an optimal ecosystem for the diversification of plants, including ferns. Pico do Jabre 
in Paraíba state, with an elevation of 1,208 meters above sea level, is an example 
of Brejo Nordestino. This study reports the occurrence of Pleopeltis pleopeltidis 
in the Northeastern Atlantic Forest, particularly at Pico do Jabre, a new record of 
P. pleopeltifolia for Paraíba state, and the local fern flora. Additional records of P. 
pleopeltidis were found in the municipalities of Triunfo and Floresta, in Pernambuco 
state, which are also classified as Brejos Nordestinos with elevations exceeding 1,000 
m a.s.l. These findings extend the species known extent of occurrence by approxi-
mately 40%. The conservation status of P. pleopeltidis is suggested as Vulnerable 
(VU) across its entire range and Endangered (EN) in Northeast Brazil. The distance 
between populations in the Northeastern Atlantic Forest and the nearest populations 
in Bahia state ranges from 763–931 km, indicating a potential disjunction. Although 
the species occurs in three relatively close Brejos Nordestinos, the fragmented nature 
of the Northeastern Atlantic Forest results in isolated populations on these biogeo-
graphical islands, surrounded by a Caatinga (seasonally dry tropical forest) matrix. 

Resumen
Los Brejos Nordestinos (bosques húmedos de tierras altas del noreste) son un ecosis-
tema único dentro del Bosque Atlántico del Nordeste. Esta área abarca remanentes 
de bosques húmedos por encima de los 600 metros en la región semiárida. Estas 
condiciones ambientales crean un ecosistema óptimo para la diversificación de 
plantas, incluidos los helechos. El Pico do Jabre, en el estado de Paraíba, con una 
altitud de 1208 metros sobre el nivel del mar, es un ejemplo de Brejo Nordestino. 
Este estudio reporta la ocurrencia de Pleopeltis pleopeltidis en el Bosque Atlántico del 
Nordeste, particularmente en el Pico do Jabre, un nuevo registro de P. pleopeltifolia 
para el estado de Paraíba, y en la flora local de helechos. Se encontraron registros 
adicionales de P. pleopeltidis en los municipios de Triunfo y Floresta, en el estado 
de Pernambuco, que también están clasificados como Brejos Nordestinos con ele-
vaciones superiores a los 1000 m de altitud. Estos hallazgos amplían la extensión 
conocida de ocurrencia de la especie en aproximadamente un 40%. Se sugiere que 
el estado de conservación de P. pleopeltidis sea Vulnerable (VU) en toda su área de 
distribución y En Peligro (EN) en el noreste de Brasil. La distancia entre las poblacio-
nes del Bosque Atlántico del Nordeste y las poblaciones más cercanas en el estado 
de Bahía varía entre 763 y 931 km, lo que indica una posible disyunción. Aunque 
la especie ocurre en tres Brejos Nordestinos relativamente cercanos, la naturaleza 
fragmentada del Bosque Atlántico del Nordeste da como resultado poblaciones 
aisladas en estas islas biogeográficas, rodeadas por una matriz de Caatinga (bosque 
tropical seco estacionalmente).

Keywords: 
Brejos de Altitude, Pico do Jabre, Pleopeltis pleopeltidis, Species conservation, 
Species distribution.
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Introduction
The Atlantic Forest is a biogeographic province be-

longing to the Paraná dominion of Brazilian subregion, 
covering a large part of the Brazilian coast, spanning 17 
states, and has remnants in Argentina and Paraguay (Mo-
rrone et al. 2022, Fundação SOS Mata Atlântica 2023). 
Originally, the Atlantic Forest covered approximately 136 
million ha, but currently, only around 8% to 22% of the 
original forest remains, depending on the measurement 
criteria and the areas considered in the analysis (Franke 
et al. 2005, Galindo-Leal & Câmara 2005, Vancine et al. 
2024). Most of the remaining fragments of the Atlantic 
Forest are small, with 86% less than 50 ha, and surroun-
ded by human-modified landscapes that disrupt biolo-
gical flows and increase the rate of endangered species 
(Silva et al. 2016). However, the diversity of this domain 
is immense. The flora consists of approximately 20.000 
species of vascular plants, 8.000 of which are endemic 
(Campanili & Schaffer 2010). Because of its immense 
species richness and significant deforestation and frag-
mentation, the Atlantic Forest is considered a biodiversi-
ty hotspot (Myers et al. 2000). 

The Northeastern Atlantic Forest (NAF) is a section of 
the domain north of the São Francisco River that includes 
remnants in the states of Alagoas, Pernambuco, Paraíba, 
Rio Grande do Norte, and Ceará (Galindo-Leal & Câmara 
2005). This region is one of the most diverse areas of the 
biome, but it is also the most degraded. Originally cove-
ring about 7 million ha, less than 2% of the original area 
remains (Pôrto et al. 2006, Silva & Tabarelli 2000). The 
forest formations exhibit significant altitudinal variation, 
being part of the Barreiras Formation and the Borbore-
ma Plateau, resulting in a diverse range of environments 
(Pôrto et al. 2004). The Brejos Nordestinos (BNs), also 
known as Brejos de Altitude (highland wet forests), are 
remnants of humid forests located above 600 m in the 
semi-arid region. They form a sub-region of the NAF, 
within a matrix of seasonally dry tropical forest (Rodal 
et al. 1998, Pôrto et al. 2006). Many of these BNs expe-
rience significant anthropogenic interference in their ve-
getation, such as pasture and slash-and-burn agriculture, 
which can compromise the conservation of plant species. 
As a result, many of them are priority areas for biodiver-
sity conservation (Santos & Tabarelli 2004, MMA 2021). 
One example is Pico do Jabre, Paraíba, Brazil, where, in 
addition to anthropogenic interference and priority area, 
there is a gap in knowledge about the composition of the 
remaining flora, including ferns (Agra et al. 2004).

The environmental characteristics of the BNs, such as 
high humidity, high altitude, and rich soil nutrients, crea-
te an ideal ecosystem for diversifying plant organisms, 
such as ferns (Barros et al. 2002). In Pernambuco, one of 
the most well-studied states regarding fern flora in Nor-
theastern Brazil, more than 60% of the 300 species that 
make up the state's flora are found at the BNs (Barros 
et al. 2002). In the Northeast Atlantic Forest, Polypodia-
ceae emerges as one of the families with notable richness 
among ferns (Santiago 2006), including in the fern flora 
of BNs (Xavier & Barros 2003, Santiago et al. 2004).

Polypodiaceae is one of the most diverse and abun-
dant lineages of ferns (Schneider et al. 2004). This family 
is monophyletic (Schuettpelz & Pryer 2007) and cosmo-
politan, formed by six subfamilies, 65 genera, and 1652 
species (Wei & Zhang 2022, PPG I 2016) of which 22 ge-
nera and 173 species occur in Brazil (Labiak et al. 2020). 
These species are mainly found in forested areas, with 
greater diversity in the rainforest and semideciduous 
seasonal forests, especially in mountainous regions (Sa-
lino et al. 2023). 

Pleopeltis Humb. & Bonpl. ex Willd., is the richest ge-
nus in Polypodiaceae, predominantly found in the Neo-
tropics (Smith & Tejero-Díez 2014, PPG I 2016), with one 
species in Africa. It comprises approximately 90 species 
(PPG I 2016) and is closely related to Pecluma M.G.Price, 
Polypodium L., and Phlebodium (R.Br.) J.Sm. (Wei & Zhang 
2022, Otto et al. 2009). There are 19 species of Pleopel-
tis in Brazil (Souza & Salino 2021), 84% occurring in the 
Atlantic Forest. Most species are epiphytes, with several 
also occurring as epipetric and terrestrial (Souza & Sali-
no 2021). 

Pleopeltis pleopeltidis (Fée) de la Sota is found in 
South America, specifically in Argentina and Brazil, from 
sea level up to 2200 m in elevation. This plant has an epi-
phytic habit (Souza & Salino 2021) and is found in the 
Atlantic Forest and the Pampa. Its distribution in Brazil 
covers the South, Southeast, and Northeast regions, with 
records in the latter region only in Bahia state (Souza & 
Salino 2021). This study aims to report the occurrence of 
Pleopeltis pleopeltidis in the Brazilian Northeastern At-
lantic Forest (NAF) and to document the ferns of Pico do 
Jabre, Paraíba, Brazil. 

Material and methods
Study area. This study was conducted at Pico do 

Jabre (7°15'10.9" S, 37°23'03.1" W; Figure 1), located 
between the municipalities of Maturéia and Mãe D'água 
in Paraíba state (Cunha et al. 2013). This area is part of 
a residual mountain range within the geotectonic zone 
of Serra do Teixeira, dating back to the Upper Precam-
brian (Marques et al. 2021). It is characterized as an 
isolated and relatively small projection on the Borbore-
ma Plateau (Moreira 1989), with an elevation of 1,208 
m a.s.l. (Silva et al. 2024), making it the highest point in 
the NAF. The climate differs from the surrounding semi-
arid region, mainly due to its altitude. According to the 
Köppen climate classification, it falls under the AS ca-
tegory, characterized by a hot and semi-humid climate 
(Alvares et al. 2013). The region has low rainfall, with an 
annual average between 800 and 1000 mm. The average 
annual temperature exceeds 20 °C and relative humidity 
is around 65% (Sudema 2022). The region, an ecotone 
influenced by both Caatinga (seasonally dry tropical fo-
rest) and Atlantic Forest domains (Figure 2AB) (Rocha & 
Agra 2002). Has a mix of vegetation types related to the 
altitudinal variation (Cunha & Silva-Júnior 2018). The 
lower areas, with a semideciduous seasonal forest vege-
tation, have rocky outcrops and typical semi-arid Caatin-
ga vegetation (Agra et al. 2004).  Formerly known as the 
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Pico do Jabre State Park this area was incorporated into 
the Serra do Teixeira National Park, expanding from 500 
to 61,095 ha by Decree No. 11,552 issued in June 2023 
(Avelar 2023).

Figure 1. Map of the study area: Location of Pico do Jabre in the municipalities of Mãe d'Água and Maturéia in the state of Paraíba, Brazil, 
showing the vegetation and boundaries from a satellite view.

Fieldwork and taxonomic inventory. Collections 
were made by the authors in 2010 and 2024 using the 
walking survey method (Filgueiras et al. 1994), along 
with records collected by Domingos Sávio Pimentel in 
2005. All collected material was deposited in the UFP 
herbarium. Additionally, previously collected specimens 
were examined at the EAN, JPB, PEUFR, and UFP herbaria 
(herbarium acronyms follow Thiers 2024). Specimens 
were identified using references from Flora e Funga do 
Brasil (2024) and other relevant specialized literature. 
We follow the current classification of PPG I (2016), and 
the names and respective authorship are per the Flora 
and Funga of Brazil (2024). We used GIMP software, 
version 2.10.38 (The GIMP Development Team 2024) 
to process the images and create the plates. Records of 
P. pleopeltidis were compiled from GBIF (https://doi.
org/10.15468/dl.bb2g4q), processed, and cleaned to 
determine the previous distribution of the species. Sub-
sequently, new records identified in this study were in-
tegrated into the database using QGIS 3.38.0 software 
(QGIS Development Team 2024) to map and calculate 
the expansion of the species' range and the distance 
of the new records from the previously northernmost 

known population in Bahia state, Brazil. To assess the 
conservation status of the species, we use georeferenced 
occurrence data in GeoCAT Tool (https://geocat.iucn-
redlist.org/), which considers the extent of occurrence 
(EOO) and area of occupation (AOO) using 2 km as the 
cell. Additionally, we evaluated how many of the records 
occurred within protected areas. These metrics are part 
of the IUCN Red List categories and criteria (Bachman et 
al. 2011).

Results and discussion
During the expedition to Pico do Jabre, we collected 

specimens of P. pleopeltidis from a small population (Fi-
gure 2D), all of which were epiphytes living in sympatry, 
sometimes on the same tree, with Pleopeltis astrolepis 
(Liebm.) E.Fourn. and Pleopeltis minima (Bory) J.Prado 
& R.Y.Hirai (Figure 2C). This new record at Pico do Jabre 
marks the Northernmost occurrence of the species. After 
analyzing the UFP herbarium collection, we found two 
additional records of P. pleopeltidis in the NAF. These new 
records are from Pernambuco state, specifically in two 
other BNs. One is located at Reserva Biológica de Serra 
Negra, between the municipalities of Tacaratu, Flores-
ta, and Inajá, at an elevation of 1,009 m above sea level. 
The other records are from the municipality of Triunfo, 
at 1,100 m above sea level. These specimens were pre-
viously misidentified as P. angusta Humb. & Bonpl. ex 
Willd., P. pleopeltifolia (Raddi) Alston, and Polypodium sp. 
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Figure 2. A-B. The vegetation of Pico do Jabre. C. Pleopeltis species in sympatry. D. Habit of P. pleopeltidis.

Pleopeltis pleopeltidis (Fée) de la Sota, Darwiniana 
45: 239. 2007. Polypodium pleopeltidis Fée, Crypt. Vasc. 
Brésil 1:86. 1869. Type: BRAZIL. Rio de Janeiro: Serra 
dos Órgãos, 7 February 1868, A.F.M. Glaziou 2817 (lec-
totype P00557895! image, designated by de la Sota et al. 
(2007)). (Figure 3)

Plant epiphytic. Rhizome long-creeping, with linear-
lanceolate scales. Fronds monomorphic, with angulate 
petioles, glabrescent or sparsely scaly. Laminae pinna-
tisect to pinnate-pinnatifid, deltate to lanceolate, base 
truncate base, apex acuminate. Rachises terete, sparsely 
scaly. Pinnae linear, bases adnate to the rachises, featu-
ring hydathodes. Frond scales lanceolate to ovate, hyali-
ne to stramineous. Sori rounded, medial, appearing gla-
brous. Spores verrucate with sparse globules.

Examined material. Brazil - Paraíba: Maturéia, Pico 
do Jabre, 7°15'10.9" S, 37°23'03.1" W, 1208 m alt., 11 
June 2024, T.E. Almeida 5141 (UFP 95545). Idem, 09 Fe-
bruary 2010, A.C.P. Santiago 1000 (UFP 95575). Idem, 
7°15'27" S, 37°23'22" W, 1200 m alt., 07 August 2005, 
D.S. Pimentel s.n. (UFP 95542). Teixeira (sic), Pico do 
Jabre; 29 July 1991, L.P. Felix 4070 (EAN 6254). Idem, 
1990, L.P. Felix s.n. (EAN 7793). 

Additional material examined: Brazil - Paraíba: 
Teixeira, Pico do Jabre; 7°13'22.0" S 37°15'15.1" W, 29 
July 1991, Felix, L.P. & Vasquez, S.F. 4070 (JPB 22595). 
Pernambuco: Triunfo, Sítio Lagoa Nova; 7°50'06.2" S, 
38°06'09.8" W, 1100 m alt.; 10 March 1995, A.M. Miranda 

2127 (UFP 59473). Inajá-Floresta, Reserva Biológica de 
Serra Negra; 8°39'18.2" S, 38°01'31.9" W; 1109 m alt., 15 
August 2002, J.A. Siqueira-Filho 1273 (UFP 33322). 

Distribution. Argentina: Corrientes, Jujuy, Salta. 
Brazil: Bahia, Espírito Santo, Minas Gerais, Paraíba, Pa-
raná, Pernambuco, Rio de Janeiro, Rio Grande do Sul, 
Santa Catarina, and São Paulo (Figure 4). 

Comments:  Specimens of P. pleopeltidis collected in 
the BNs were misidentified as P. angusta and P. pleopelti-
folia. The confusion between P. pleopeltidis and P. angus-
ta arises because both species have pinnatisect fronds 
and brown scales on the abaxial side; however, P. angusta 
does not occur in South America, as it is native to Mexi-
co and Central America (Mickel & Smith 2004, Souza & 
Salino 2021). The morphological similarity between P. 
pleopeltidis and P. pleopeltifolia is due to the sparse sca-
les on the abaxial side of the leaf blade and the scaleless 
sori (Souza & Salino 2021). However, P. pleopeltidis can 
be distinguished from P. pleopeltifolia by its long-cree-
ping rhizome and ovate to elliptic blade with free veins, 
in contrast to the short-creeping rhizome and lanceolate 
blade with anastomosed veins of P. pleopeltifolia (Souza 
& Salino 2021). 

Conservation status: The extent of occurren-
ce (EOO) of the species before the new records was 
2.029,297 km², which has increased to 3.094,274 km² 
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Figure 3. Pleopeltis pleopeltidis (Fée) de la Sota. A. habit. B. Rhizome. C. Rhizome scale. D. Adaxial laminar scale. E. Petiole scale. F. Abaxial 
laminar scale. G. Abaxial lamina. H. Mature sorus. I. Spores.
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Figure 4. Distribution of P. pleopeltidis with new records highlighted in red.

–an increase of approximately 40%. Pico do Jabre is loca-
ted 931 km from RPPN Serra Bonita, in the municipality 
of Camacan, Bahia, which was previously the northern-
most record and the only one in Northeastern Brazil. The 
area of occupation (AOO) has also increased, from 848 
km² before the new records to 860 km², representing a 
1.4% increase. Therefore, the conservation status of the 
species is suggested as Vulnerable (VU), since apart from 
the AOO only 26.3% of the species' records are in Federal 
Conservation Units. For northeastern Brazil specifically, 
the EOO is 28,266 km² and the AOO is only 16 km². Thus, 
the conservation status of this species for northeastern 
Brazil is here suggested to be Endangered (EN). 

The occurrence of P. pleopeltidis in the NAF meets 
additional criteria outlined by the IUCN (2024) for de-
termining the threat category of a species. One of these 
factors is the rarity of collections. For instance, in the 
BNs of Pernambuco, the localities have unique records 
that were collected more than two decades ago. The li-
mited extent of these areas, characterized by disconti-
nuous vegetation and anthropogenic interference, is an 
aggravating challenge for the conservation of the species 
in the region. As pointed out by Gonçalves & Vital (2019) 
in their study of the BNs in the municipality of Triunfo, 
Pernambuco, threats such as fires, deforestation, silta-
tion of water sources, and soil degradation are preva-
lent. Although 75% of the species' range in northeastern 
Brazil is located inside protected areas, the influence of 

anthropic actions is still significant. Therefore, the com-
bination of few collections, small habitat extent, and high 
levels of anthropogenic disturbance underlines the ur-
gency of specific conservation actions for P. pleopeltidis. 
There is a critical need for robust and effective strategies 
to mitigate human impacts and preserve the biodiversity 
of the BNs, such as the establishment of protected areas 
and increased environmental monitoring.

The distance between the populations of P. pleopelti-
dis in the NAF and the closest populations in Bahia state 
varies between 763–931 km of discontinuous Atlantic 
Forest vegetation, characterized by a high fragmentation. 
In the NAF, the species occurs in three relatively close 
BNs; however, due to the characteristic of the ecosystem 
-high-altitude islands of humid forests- in the NAF it does 
not have a continuous distribution, being isolated in a 
surrounded matrix of Caatinga. This suggests a possible 
disjunction of P. pleopeltidis populations according to the 
criteria proposed by Tryon (1986).

High-elevation areas like Pico do Jabre are widely re-
cognized to harbor climatic conditions favorable to ferns, 
such as water availability and temperature (Kessler et al. 
2011). For example, P. pleopeltidis occurs from sea level 
to 2,200 m (Souza & Salino 2021). In the areas of the 
NAF where this species occurs, all are above 1,000 m. In 
Bahia, the species is also found at higher altitudes, re-
aching up to 900 m. This pattern may be related to the 
microclimate of these areas, which includes lower tem-
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peratures, higher humidity, and increased precipitation 
(Andrade & Lins 1964). These factors are more prevalent 
in southeastern Brazil, allowing the species to occupy a 
broader range of altitudes. In contrast, in northeastern 
Brazil, the species' ecological niche limits its occurrence 
to specific environments, such as BNs. 

In Pico do Jabre, nine fern species (class Polypodiop-
sida) were recorded (Figure 5), representing six gene-
ra and three families (Table 1). The richest genus was 
Pleopeltis, with four species. Regarding the preferential 
substrate, five species are exclusively epiphytes, one is 
terricolous, one is rupicolous and another can be found 

as both terricolous and rupicolous. All species found at 
Pico do Jabre are also found in other areas of the Atlantic 
Forest, both in the northeastern and southern regions, all 
of them in the Cerrado and five in the Caatinga. Species 
such as P. astrolepis, Phlebodium pseudoaureum (Cav.) 
Lellinger, and Serpocaulon triseriale (Sw.) A.R.Sm. have a 
wide distribution in Brazil, occurring in the six phytogeo-
graphic domains (Table 1). In the worldwide geographi-
cal distribution, five species occur only in South America 
and four have a neotropical distribution. In addition to 
P. pleopeltidis, Pico do Jabre is the only location where P. 
pleopeltifolia has been recorded in Paraíba, marking the 
first time it has been documented in the state.

Figure 5. Ferns from Pico do Jabre. A-F. Species collected by the authors. A. Asplenium pumilum Sw. B. Doryopteris collina (Raddi) J.Sm. C. 
Hemionitis tomentosa (Lam.) Raddi. D. Phlebodium pseudoaureum (Cav.) Lellinger. E. Pleopeltis astrolepis (Liebm.) E.Fourn. F. Pleopeltis 
minima (Bory) J.Prado & R.Y.Hirai. G-H. Species analyzed from herborized material. G. Pleopeltis pleopeltifolia (Raddi) Alston. H. Serpocaulon 
triseriale (Sw.) A.R.Sm.
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Table 1.  List of fern species found at Pico do Jabre, indicating their distribution worldwide, Brazilian phytogeographic domains (AM = Ama-
zonia, CA = Caatinga, CE = Cerrado, AF = Atlantic Forest, PM = Pampa, PA = Pantanal), habit and Vouchers.

Family Species World 
distribution

 Brazilian 
phytogeographic 
domains

Habit Voucher

Aspleniaceae Asplenium pumilum Sw. Neotropical CA, CE, AF Rupicolous, 
Terrestrial T.E. Almeida 5143

Polypodiaceae

Phlebodium pseudoaureum (Cav.) Lellinger Neotropical AM, CA, CE AF, PA, PM Epiphyte T.E. Almeida 5146

Pleopeltis astrolepis (Liebm.) E.Fourn. Neotropical AM, CA, CE AF, PA, PM Epiphyte T.E. Almeida 5142

Pleopeltis minima (Bory) J. Prado & R.Y. Hirai South America CE, AF, PM Epiphyte T.E. Almeida 5140

Pleopeltis pleopeltidis (Fée) de la Sota South America CE, AF Epiphyte T.E. Almeida 5141

Pleopeltis pleopeltifolia (Raddi) Alston South America AF, PM Epiphyte D.S. Pimentel s.n. 
(UFP 95539)

Serpocaulon triseriale (Sw.) A.R.Sm. Neotropical AM, CA, CE AF, PA, PM Epiphyte D.S. Pimentel s.n. 
(UFP 95538)

Pteridaceae
Doryopteris collina (Raddi) J.Sm. South America AM, CA, CE, AF Rupicolous T.E. Almeida 5145

Hemionitis tomentosa (Lam.) Raddi South America CE, AF Terrestrial T.E. Almeida 5144

In the lowland areas of Serra do Teixeira National 
Park, there are records of other fern species such as Salvi-
nia auriculata Aubl. (CSTR 2597), Azolla filiculoides Lam. 
(IPA 91258), Pteridium esculentum subsp. arachnoideum 
(Kaulf.) Thomson (JPB 31010), and the lycophyte Selagi-
nella convoluta (Arn.) Spring (CSTR 1834), which has not 
been recorded so far at Pico do Jabre.

Pico do Jabre was the BN with the least vegetation 
cover in the study by Santos & Tabarelli (2004), cove-
ring only 5.52 km², representing about 0.58% of the to-
tal area of the forest remnant. This is due to the various 
anthropogenic pressures that surround it. An example 
is the presence of several communication towers in the 
upper part of the remnant used by various radio, televi-
sion, internet and cell phone companies, which has re-
configured much of the vegetation (Ramalho et al. 2009). 
A study carried out by Alves et al. (2021) on the use of 
Pico do Jabre showed that sporting activities such as pa-
ragliding, climbing, and abseiling are more attractive to 
the population than its natural aspects. More than 60% 
of the community considered tourism to be the greatest 
importance of Pico do Jabre, while only 6% cited the eco-
logical contribution of the remnants. 

Despite the challenges of anthropization, Pico do Ja-
bre has a wide variety of species of plants and animals. A 
partial survey of the flora by Agra et al. (2004) identified 
76 families, 207 genera, and 315 species. Subsequently, 
there have been studies on specific groups such as Cacta-
ceae (Rocha & Agra 2002), Bignoniaceae (Lopes-Silva et 
al. 2022), and woody flora (Cunha & Silva-Júnior 2018). 
A more recent study by Gomes (2022) identified 439 ge-
nera and 354 species. The fauna of the region is also very 
diverse, with records of 111 bird species (Mariano & 
Martins 2017), 22 reptile species (Arruda 2017), with a 
recently discovered new snake species, Bothrops jabren-
sis Barbo et al. (Barbo et al. 2022). In addition, the area 

hosts 132 butterfly species (Ferreira-Júnior 2013), in-
cluding the recent description of a new species, Vehilius 
jabre Medeiros, Souza & Kerpel, 2023 (Souza et al. 2023).

Anthropic pressures are significantly present in the 
BNs. Batista et al. (2024) emphasized that this ecosys-
tem is highly susceptible to degradation, loss of vegeta-
tion and vulnerability due to human actions. The use of 
these remnants for agricultural and livestock production 
is very pronounced. The combination of fertile, deep, 
and well-structured soils with a favorable water balance 
creates a favorable environment for these activities (Ro-
drigues et al. 2010). About 14.2% of the original vegeta-
tion of the BNs remains, which once represented at least 
18,500 km² of semideciduous seasonal forests (Santos & 
Tabarelli 2004). In Pernambuco and Paraíba, the states 
with the highest number of BNs, about 949 km² remain, 
just 5.13% of the original extent, mostly composed of se-
mideciduous seasonal forests (Santos & Tabarelli 2004).

The new finding of the populations of P. pleopeltidis 
in the BNs reinforces the importance of this ecosystem 
for Neotropical biodiversity conservation. Increasing 
conservation efforts in these biogeographical islands is 
essential, which represents an ideal habitat for several 
fern species. The intense anthropogenic influence in the-
se areas, such as Pico do Jabre, could threaten already 
fragile populations, such as that of P. pleopeltidis, which 
our analysis suggests to be endangered in northeastern 
Brazil and vulnerable throughout its distribution. The 
disjunction between the populations of this species bet-
ween southeastern Brazil and the BNs is another factor 
that highlights the importance of this ecosystem, which 
the microclimate formed by environmental factors such 
as high altitude and high humidity make up an area of 
suitability for P. pleopeltidis, these remnants of humid fo-
rest are a rupture in the continuity of the Caatinga vege-
tation that is the majority in northeastern Brazil. 



Discovery of a disjunct population of a fern in Northeastern Atlantic Forest

Revista peruana de biología 31(4): e28802 (diciembre 2024) 009 / 012

Literature cited
Agra MF, Barbosa MRDV, Stevens WD. 2004. Levantamento 

Florístico Preliminar do Pico do Jabre, Paraíba, Brasil. 
In: Porto KC, Cabral JJP, Tabarelli M. Brejos de Altitude 
em Pernambuco e Paraíba: história natural, ecologia e 
conservação. Vol 1. Brasília: Ministério Do Meio Am-
biente; p. 123–137.

Alvares CA, Stape JL, Sentelhas PC, Gonçalves JDM, Sparovek G. 
2013. Köppen's climate classification map for Brazil. 
Meteorologische Zeitschrift 22(6): 711–728. https://
doi.org/10.1127/0941-2948/2013/0507

Alves PS, Souto PC, Luz MN Borges CHA, Costa RMC. 2021. A 
percepção ambiental como instrumento para ações 
educativas e políticas públicas: o caso do Pico do Ja-
bre, Paraíba, Brasil. Brazilian Journal of Development 
7(2): 12344–12362. https://doi.org/10.34117/bjd-
v7n2-043

Arruda C. Diversidade de lagartos (Squamata) de uma Floresta 
Estacional Semidecidual Montana no Sertão da Paraí-
ba. 2017. 81 f. Dissertação (Mestrado) - Universidade 
Federal de Campina Grande, Programa de Pós-gra-
duação em Ciências Florestais. Brasil. http://dspace.
sti.ufcg.edu.br:8080/jspui/handle/riufcg/3576

Avelar HACF. 2023. Conheça a Serra do Teixeira, primeiro par-
que nacional da Paraíba. Superintendência de Admi-
nistração do Meio Ambiente. Accessed 2024-06-26. 
https://sudema.pb.gov.br/noticias/conheca-a-serra-
do-teixeira-primeiro-parque-nacional-da-paraiba

Bachman S, Moat J, Hill AW, de La Torre J, Scott B. 2011. Suppor-
ting Red List threat assessments with GeoCAT: geospa-
tial conservation assessment tool. ZooKeys 150: 117–
126. https://doi.org/10.3897/zookeys.150.2109

Barbo FE, Grazziotin FG, Pereira-Filho GA, Freitas MA, Abran-
tes SH, Kokubum MNDC. 2022. Isolated by dry lands: 
integrative analyses unveil the existence of a new 
species and a previously unknown evolutionary li-
neage of Brazilian Lanceheads (Serpentes: Viperidae: 
Bothrops) from a Caatinga moist-forest enclave. Cana-
dian Journal of Zoology 100(2): 147–159. https://doi.
org/10.1139/cjz-2021-0131

Barros ICL, Santiago ACP, Xavier SRS, Pietrobom MR, Luna CPL. 
2002. Diversidade e aspectos ecológicos das pteridófi-
tas (avencas, samambaias e plantas afins) ocorrentes 
em Pernambuco. In: Tabarelli M, Silva, JMC. Diagnós-
tico da Biodiversidade de Pernambuco. Vol 1. Recife: 
Editora Massangana e SECTMA; p. 153–171.

Batista WVSM, Pôrto KC, dos Santos ND. 2024. Temporal chan-
ges in the taxonomic and functional structure of br-
yophyte assemblages warn about the conservation 
status of biological refuges. Biodiversidade e Con-
servação 33: 629–645. https://doi.org/10.1007/
s10531-023-02763-z

Campanili M, Schäffer WB. 2010. Mata Atlântica: manual de 
adequação ambiental. Brasília: MMA/SBF; 96 pp. 
http:/livroaberto.ibict.br/handle/1/745

Cunha MDCL, Silva Júnior MCD. 2018. Comunidades de árvores 
na floresta estacional semidecidual montana do Pico 
do Jabre, Paraíba. Ciência Florestal 28(4): 1365–1380. 
https://doi.org/10.5902/1980509835046 

Cunha MCL, Silva Júnior MCS, Lima RB. 2013. A flora lenhosa 
na Floresta Estacional Semidecídua Montana do Pico 
do Jabre, PB. Revista Brasileira de Ciências Agrárias 
8(1): 130–136. https://doi.org/10.5039/agraria.
v8i1a2294

de la Sota ER, Salino A, Assis FC. 2007. Nueva combinación en 
Polypodiaceae. Darwiniana 45: 236–241.

Fée ALA. 1869. Cryptogames Vasculaires (Fougères, Lycopo-
diacées, Hydroptéridées, Équisétaées) du Brésil. Pa-
ris and Strasbourg: J.B. Baillière & Fils; V. Masson & 
Fils; V. Berger-Levrault & Fils; 268 pp. https://doi.
org/10.5962/bhl.title.110137 

Ferreira Júnior. A. Composição e riqueza de lepidoptera (Hes-
perioidea e Papilonoidea) em brejo de altitude e caa-
tinga paraibana. 2017. 64 f. Monografia (Graduação) 
- Universidade Federal de Campina Grande, Curso de 
Licenciatura em Ciências Biológicas. Brasil.  http://ds-
pace.sti.ufcg.edu.br:8080/jspui/handle/riufcg/26756

Filgueiras TS, Nogueira PE, Brochado AL, Guala IIGF. 1994. Ca-
minhamento: um método expedito para levantamen-
tos florísticos qualitativos. Cadernos de Geociências 
12: 39–43. 

Flora e Funga do Brasil 2024. Jardim Botânico do Rio de Janei-
ro. Accessed 2024-06-27. http://floradobrasil.jbrj.
gov.br/

Fundação SOS Mata Atlântica. 2023. A Mata Atlântica. Itu, São 
Paulo. Accessed 2024-06-27. https://cms.sosma.org.
br/wp-content/uploads/2023/10/Folheto-sosma-
2023-v2digital-1.pdf.

Galindo-Leal C, Câmara IG. 2005. Mata Atlântica: Biodiversida-
de, ameaças e perspectivas. Belo Horizonte: Fundação 
SOS Mata Atlântica; 471 pp.

Gomes AS. Flora fanerogâmica de uma área de exceção no Se-
miárido Brasileiro: Parque Estadual Pico do Jabre - PB. 
2022. 44 f. Monografia (Graduação) - Universidade Fe-
deral de Campina Grande, Curso de Licenciatura em 
Geografia. Brasil. http://dspace.sti.ufcg.edu.br:8080/
jspui/handle/riufcg/25087

Gonçalves BDF, Vital TW. 2019. Análise de sustentabilidade da 
área rural do município de Triunfo (PE). Revista em 
Agronegócio e Meio Ambiente 12(1): 195–218. https://
doi.org/10.17765/2176-9168.2019v12n1p195-218

IUCN. 2024. Guidelines for Using the IUCN Red List Categories 
and Criteria. Accessed 2024-06-27. https://www.iuc-
nredlist.org/resources/redlistguidelines

Kessler M, Kluge J, Hemp A, Ohlemüller R. 2011. A global 
comparative analysis of elevational species richness 
patterns of ferns. Global Ecology and Biogeography 
20(6): 868–880. https://doi.org/10.1111/j.1466-
8238.2011.00653.x

Labiak PH, et al. 2020. Polypodiaceae in Flora do Brasil 2020. 
Jardim Botânico do Rio de Janeiro. Accessed 2024-06-
27. http://floradobrasil.jbrj.gov.br/reflora/florado-
brasil/FB91537

Lopes-Silva RF, Cabral SCM, Baracho GS, Lohmann LG, Agra 
MDF. 2022. Bignonieae (Bignoniaceae) from the Pico 
do Jabre, Paraíba, Brazil: taxonomic diversity and dis-
tribution. Rodriguésia 73: e01932020. https://doi.
org/10.1590/2175-7860202273064

Mariano EDF, Martins LRA. 2017. Riqueza de espécies de aves 
no Parque Estadual do Pico do Jabre, Paraíba. Acta 
Brasiliensis 1(3): 42–47. https://doi.org/10.22571/
Actabra13201746

Marques AL, Sousa GF, Moura DC, Macedo RS, Costa CRG. 2021. 
Solo-paisagem no “Pico do Jabre (PB). Holos Environ-
ment 21(2): 303–320. https://doi.org/10.14295/ho-
los.v21i2.12444



010 / 012

Silva et al.

Revista peruana de biología 31(4): e28802 (diciembre 2024) 

Mickel JT, Smith AR. 2004. The pteridophytes of Mexico. Me-
moirs of the New York Botanical Garden 88: 1–1054.

Ministério do Meio Ambiente 2021. Áreas Prioritárias para Bio-
diversidade. Accessed 2024-06-11. https://www.gov.
br/mma/pt-br/assuntos/biodiversidade-e-biomas/
ecossistemas/conservacao-1/areas-prioritarias

Moreira ERF. 1989. Mesorregiões e Microrregiões da Paraíba: De-
limitação e caracterização. João Pessoa: Gasplan; 64 pp.

Morrone JJ, Escalante T, Rodríguez-Tapia G, Carmona A, Arana 
M, Mercado-Gómez JD. 2022. Biogeographic regionali-
zation of the Neotropical region: New map and shape-
file. Anais da Academia Brasileira de Ciências 94 (1). 
https://doi.org/10.1590/0001-3765202220211167  

Myers N, Mittermeier RA, Mittermeier CG, da Fonseca GAB, 
Kent J. 2000. Biodiversity hotspots for conservation 
priorities. Nature 403(6772): 853–858. https://doi.
org/10.1038/35002501

Otto EM, Janßen T, Kreier HP, Schneider H. 2009. New insights 
into the phylogeny of Pleopeltis and related Neotro-
pical genera (Polypodiaceae, Polypodiopsida). Mole-
cular Phylogenetics and Evolution 53(1): 190–201. 
https://doi.org/10.1016/j.ympev.2009.05.001

Pôrto KC, Cabral JJP, Tabarelli M. 2004. Brejos de altitude em 
Pernambuco e Paraíba: história natural, ecologia e 
conservação. Brasília: Ministério do Meio Ambiente; 
324 pp.

Pôrto KC, Almeida-Cortez JS, Tabarelli M. 2006. Diversidade 
Biológica e Conservação da Floresta Atlântica ao Nor-
te do Rio São Francisco. Brasília: Ministério do Meio 
Ambiente; 363 pp. 

PPG I. 2016. A community-derived classification for extant lyco-
phytes and ferns. Journal of Systematics and Evolution 
54(6): 563–603.https://doi.org/10.1111/jse.12229

QGIS Development Team. 2024. QGIS 3.38.0 Geographic Infor-
mation System. Open Source Geospatial Foundation 
Project. https://qgis.org/ 

Ramalho AMC, Oliveira CAA, Morais PSA, Costa SOP. 2009. Im-
pactos ambientais culturais e estéticos no Parque Es-
tadual do Pico do Jabre, Matureia (PB). Revista Brasi-
leira de Ecoturismo 2(1): 35–56.

Rocha EA, Agra MDF. 2002. Flora do Pico do Jabre, Paraí-
ba, Brasil: Cactaceae Juss. Acta botanica brasilica 
16(1): 15–21. https://doi.org/10.1590/S0102-
33062002000100004

Rodal MJN, Sales MF, Mayo SJ. 1998. Florestas Serranas de Per-
nambuco: Localização e conservação dos remanescen-
tes dos brejos de altitude, Pernambuco, Brasil. Recife: 
UFRPE, imprensa universitária; 25pp. 

Rodrigues PCG, Chagas MGS, Silva FBR, Pimentel RMM. 2010. 
ECOLOGIA DOS BREJOS DE ALTITUDE DO AGRESTE 
PERNAMBUCANO. Revista De Geografia 25(3): 20–34. 
https://periodicos.ufpe.br/revistas/index.php/revis-
tageografia/article/view/228733

Salino A, Almeida TE, Dittrich VAO, Góes-Neto LAA, Gasper AL. 
2023. Sinopse das famílias e gêneros de samambaias 
e licófitas do Brasil. In: Santo MG, Santiago ACP, Syl-
vestre LS. Samambaias e licófitas do Brasil: biologia e 
taxonomia. Rio de Janeiro: EdUERJ; p. 331–647.

Santiago ACP. Pteridófitas da Floresta Atlântica ao Norte do Rio 
São Francisco: Florística, Biogeografia e Conservação. 
2006. 128 f. Tese (Doutorado) - Universidade Fede-
ral de Pernambuco, Programa de Pós-graduação em 
Biologia Vegetal. Brasil. https://repositorio.ufpe.br/
handle/123456789/632

Santiago, ACP, Barros ICL, Sylvestre LS. 2004. Pteridófitas oco-
rrentes em três fragmentos florestais de um brejo de 
altitude (Bonito, Pernambuco, Brasil). Acta Botanica 
Brasilica 18(4):  781–792. https://doi.org/10.1590/
S0102-33062004000400008

Santos AMM, Marcelo T. 2004. Integridade, Esforço e Diretrizes 
para Conservação dos Brejos de Altitude da Paraíba e 
Pernambuco. In: Pôrto KC, Cabral JJP, Tabarelli M. Bre-
jos de altitude em Pernambuco e Paraíba: história na-
tural, ecologia e conservação. Brasília: Ministério do 
Meio Ambiente; p. 309–318. 

Schneider H, Smith AR, Cranfill R, Hildebrand TJ, Haufler CH. 
2004. Unraveling the phylogeny of polygrammoid 
ferns (Polypodiaceae and Grammitidaceae): exploring 
aspects of the diversification of epiphytic plants. Mole-
cular Phylogenetics and Evolution 31(3): 1041–1063. 
https://doi.org/10.1016/j.ympev.2003.09.018

Schuettpelz E, Pryer KM. 2007. Fern phylogeny inferred 
from 400 leptosporangiate species and three plas-
tid genes. TAXON 56(4): 1037–1050. https://doi.
org/10.2307/25065903

Silva JMC, Pinto LP, Hirota M, Bedê L, Tabarelli M. 2016. Con-
servação da Mata Atlântica Brasileira: Um Balanço dos 
Últimos Dez Anos. In: Cabral DC, Bustamante AG. Me-
tamorfoses Florestais: Culturas, Ecologias e as Trans-
formações Históricas da Mata Atlântica. Curitiba: Edi-
tora Prismas; p. 434–458.

Silva EN, Marques AL, Moura DC, Macedo RS. 2024. Intempe-
rismo de rochas graníticas e pedogênese no semiá-
rido paraibano: relíquias paleoclimáticas do pico do 
jabre (PB). Caminhos de Geografia. 25(97): 310–321. 
https://doi.org/10.14393/RCG

Silva, J, Tabarelli, M. 2000. Tree species impoverishment and the 
future flora of the Atlantic forest of northeast Brazil. Na-
ture 404: 72–74. https://doi.org/10.1038/35003563 

Souza JA, Medeiros AD, Dolibaina DR, Kerpel SM. 2023. A new 
species of Vehilius Godman, 1900 (Lepidoptera, Hes-
periidae, Hesperiinae) endemic to the Caatinga, north-
eastern Brazil: taxonomy, biology and behavior. Zoo-
taxa 5360(2): 239–254. https://doi.org/10.11646/
zootaxa.5360.2.4

Souza FS, Salino A. 2021. Pleopeltis (Polypodiaceae) in 
Brazil. Phytotaxa 512 (4): 213–256. https://doi.
org/10.11646/phytotaxa.512.4.1

Smith AR, Tejero-Díez JD. 2014. Pleopeltis (Polypodiaceae), a 
redifinition of the genus and nomenclatural novelties. 
Botanical Sciences 92(1): 43–58.

Sudema. 2022. Superintendência de Administração do 
Meio Ambiente. Parque Estadual Pico do Jabre. 
João Pessoa: Sudema. Accessed 2024-06-19. 
http://138.185.33.128:8030/unidades_de_conserva-
cao/parque-estadual-pico-do-jabre-28-03-2022/ 

The GIMP Development Team. 2024. GIMP. https://www.gimp.
org

Thiers B. 2024. Index Herbariorum: a global directory of public 
herbaria and associated staff. New York, New York Bo-
tanical Garden’s Virtual Herbarium.  Accessed 2024-
06-11. https://sweetgum.nybg.org/science/ih/

Tryon R. 1986. The Biogeography of Species, with Special Ref-
erence to Ferns. Botanical Review 52(2): 117–56. 
Accessed 2024-06-11. http://www.jstor.org/sta-
ble/4354071.

Vancine MH, Muylaert RL, Niebuhr BB, Oshima JEF, Tonetti 
V, Bernardo R, De Angelo C, Rosa MR, Grohmann Ri-
beiro MC. 2024. The Atlantic Forest of South Ameri-



Discovery of a disjunct population of a fern in Northeastern Atlantic Forest

Revista peruana de biología 31(4): e28802 (diciembre 2024) 011 / 012

ca: spatiotemporal dynamics of the vegetation and 
implications for conservation. Biological Conserva-
tion 291: 110499. https://doi.org/10.1016/j.bio-
con.2024.110499

Vasconcelos-Sobrinho J. 1971. As regiões naturais do Nordeste: 
o meio e a civilização. Recife: CONDEPE; 442 pp.

Xavier SRS, Barros ICL. 2003. Pteridófitas Ocorrentes em frag-
mentos de Floresta Serrana no estado de Pernam-
buco, Brasil. Rodriguésia 54(83): 13–21. https://doi.
org/10.1590/2175-78602003548302

Wei R, Zhang XC. 2022. A revised subfamilial classification of 
Polypodiaceae based on plastome, nuclear ribosom-
al, and morphological evidence. Taxon 71: 288–306. 
https://doi.org/10.1002/tax.12658

Zuloaga FO, Morrone O, Belgrano MJ. 2007. Novedades tax-
onómicas y nomenclaturales para la flora vascular del 
Cono Sur de Sudamérica. Darwiniana 45(2): 236–241. 
https://www.redalyc.org/articulo.oa?id=66945211

Agradecimientos / Acknowledgments:
We thank the Federal University of Pernambuco for the finan-
cial support for expeditions, ICMBio for collection permit no. 
54792–5, and manager Damião Dantas de Sousa from Parque 
Nacional Serra do Teixeira for the support. Thanks also to EAN's 
curator, Leonardo Félix, for his assistance and Leandro Lacerda 
Giacomin and Maria Teresa Aureliano Buril Vital for photographing 
the JPB and PEUFR herbarium records. This article is dedicated in 
memoriam of Domingos Sávio Pimentel for his contributions to 
the study of epiphytic ferns in Northeastern Brazil.  

Conflicto de intereses / Competing interests:
The authors declare no conflict of interest.

Rol de los autores / Authors Roles: 
DVSS: Conception, data collection, manuscript preparation, and 
addition of intellectual content. 
NAM: Data collection, manuscript preparation, and addition of 
intellectual content. 
MFB: Data collection, critical revision, and addition of intellectual 
content
TEA: Data collection, critical revision, addition of intellectual 
content. 
ACPS: Conception, data collection, critical revision, addition of 
intellectual content.

Fuentes de financiamiento / Funding: 
This study was financed in part by the Coordenação de Aper-
feiçoamento de Pessoal de Nível Superior - Brasil (CAPES) - Finance 
code 001. TEA thanks CNPq for the grant (317091/2021–2) 
awarded.

Aspectos éticos / legales; Ethics / legals: 
The authors declare that they have not violated or omitted ethical 
or legal standards when conducting the research and this work.



012 / 012

Silva et al.

Revista peruana de biología 31(4): e28802 (diciembre 2024) 

Página en banco

Blank page


