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RESUMO

As Unidades de Conservacdao (UC’s) sdo extremamente importantes para a conservacdo da
biodiversidade em todo o mundo, além de serem importantes areas de pesquisa que fornecem
suporte a um grande numero de estudos. Este trabalho teve como objetivo a realizagdo de um
inventario floristico de Samambaias e licofitas realizado no Parque Nacional da Chapada das
Mesas (PNCM), uma importante UC criada em 2005, localizada na porcao sul do estado do
Maranhdo, uma area de fitofisionomia tipica de Cerrado incluindo matas de galeria, nascentes,
riachos e cachoeiras. Estes ambientes sdo propicios para as espécies de samambaias e
licofitas. Os estudos referentes ao grupo supracitado ainda sdo escassos € possuem areas
subamostradas no estado que merecem mais atengdo. Como resultado deste trabalho foram
registradas um total de 86 espécies de samambaias e licofitas para o PNCM, sendo 21
espécies novos registros para o Maranhao e 11 para o Cerrado brasileiro, representando 94%
do namero total de espécies de samambaias e licofitas conhecidas para o Maranhdo. Ademais,
esses novos registros para o estado, dominio Cerrado e regido Nordeste corroboram a
necessidade de realizar mais estudos nessas éareas de conservagdo bioldgica que sdo
constantemente ameagadas por atividades antropicas.

Palavras-chave: Cerrado, Nordeste do Brasil, plantas vasculares.



ABSTRACT

Protected Areas (PAs) are extremely important for the biodiversity conservation worldwide, in
addition to beand important research areas that support a large number of studies. This work
aimed to carry out a floristic inventory on ferns and lychophyes conductedin the Chapada das
Mesas National Park (PNCM), an important PA created in 2005, located in southern portion
of the State of Maranhdo, an area with a typical Cerrado phytophysiognomy, including
riparian forest, springs, streams and waterfalls., These environments are favorable for fern and
lycophyte species.. Studies referring to the aforementioned group are still scarce and there are
subsampled areas in the state that deserve more attention. As a result of this work, a total of
86 species of ferns and lycophytes were recorded for PNCM, with 21 new records for the
State of Maranhdo and 11 for the Brazilian Cerrado, representing 94% of the total number of
species of ferns and lycophytes known for Maranhdo. Moreover, these new records for the
state, Cerrado domain and Northeast region corroborate the need to carry out more studies in
these biological protected areas that are constantly threatened by human activities.

Keywords: Cerrado, Northeastern Brazil, vascular plants.
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CAPITULO I

1. INTRODUCAO

As samambaias e licofitas foram as primeiras plantas vasculares a dominarem o
ambiente terrestre. Possuindo ampla distribuicdo ao redor do mundo, esse grupo de plantas
estd representado por duas linhagens distintas: a classe Lycopodiopsida e a classe
Polypodiopsida (PPGI, 2016). Essas duas linhagens possuem varias diferengas estruturais em
comparagdo aos outros grupos de plantas: ndo apresentam flores, sementes ou frutos, ciclo de
vida caracterizado por esporos livres com alternancia de geracdes, ou seja, duas fases
independentes entre si, uma fase esporofitica e outra fase gametofitica (PRYER et al., 2004;
HAUFLER et al., 2016).

A classe Lycopodiopsida, representada pelas licofitas, apresenta como principal
caracteristica a presenca de microfilos, que sdo: folhas simples, inteiras, raramente
denticuladas, com uma unica nervura. Esta classe compreende trés clados principais:
Lycopodiales, Isoetales e Selaginellales. Ja a classe Polypodiopsida, representada pelas
samambaias, apresentam megafilos, também conhecidos como folhas verdadeiras, com
ramificagdes, altamente modificadas, também presentes nas plantas com sementes (PPG I,
2016). Ambas as classes formam o clado Eufilofita, grupo irmao das Lycopodiopsida (PPG 1,
2016).

As samambaias e licofitas representam um dos grupos vegetais mais bem sucedidos.
Isto se deve ao seu sucesso da dispersdo por esporos através do vento, bem como seu sucesso
adaptativo nos mais variados ambientes - desde regides bem umidas a regides de clima seco,
semiarido, ou em areas antropizadas - podendo crescer sobre troncos de arvores vivos e/ou em
decomposicao (epifita), sobre superficies arenosas e/ou barrancos (terrestre), em
pedras/rochas e pareddes rochosos (rupicola) ou na agua (aquatica) (MADISON, 1977). Elas
possuem grande importancia para o ecossistema em que vivem, pois contribuem com a
manuten¢do de florestas umidas ao utilizar suas raizes para absor¢do de agua e sua liberagdo
por meio da evapotranspiragdo (BARROS et al., 2006).

Por dependerem da agua para o processo de reprodugdo, normalmente essas espécies
de plantas sd3o encontradas em maior quantidade em ambientes de florestas imidas e areas
pouco antropizadas (MATOS et al., 2010). Isso demonstra a importancia da utilizagdo de
samambaias e licofitas como indicador biologico. O conhecimento desses grupos permite um

grande avanco cientifico para as regides onde estdo sendo estudadas, visto que possibilita
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avaliar o grau de perturbagdo de uma area ou a implementacdo de um plano de gestao de
determinada Unidade de Conservagao (UC), por exemplo.

As UC’s - areas naturais passiveis de prote¢do por suas caracteristicas especiais (Lei
n® 9.985, de 18 de julho de 2000) - sdo extremamente importantes para a conservagao

ambiental em todo o mundo (MARQUES & NUCCI, 2007). No Brasil existem cerca de 1,5
milhdes de km? distribuidos entre as diversas categorias de UC’s (BRASIL/MMA, 2012).
Além de serem instrumentos para a conservagdo biologica, as UC’s sdo também importantes
areas de pesquisa que fornecem suporte a um grande nimero de estudos (a exemplo alguns
estudos mencionados na tabela 1 do artigo apresentado no capitulo II deste trabalho).

O estado do Maranhao, localizado na regido Nordeste do pais, predominantemente
coberto pelo dominio Cerrado, com uma consideravel por¢do coberta por fitofisionomia de
Amazonia, e uma pequena porcdo por Caatinga, possui 15 Unidades de Conservacdo (UC’s)
estaduais (IMESC, 2020) em seu territorio. Destas UC’s, apenas trés (Reserva Florestal do
Sacavém, Area de Protegio Ambiental do Inhamum e Parque Estadual do Mirador) foram
alvo de estudos realizados com samambaias e licofitas (BASTOS & CUTRIM, 1999;
FERNANDES et al., 2007; CONCEICAO & RODRIGUES, 2010). Juntas, essas areas
registraram a ocorréncia de um total de 35 espécies. Esse niimero refor¢a a necessidade de
uma maior amostragem de dados no estado.

O Maranhao possui também 14 UC’s federais e apresenta apenas dois estudos, nesta
categoria de UC, relacionados a flora de samambaias e licéfitas publicados. Trata-se de um
inventario floristico realizado no Parque Nacional Chapada das Mesas (PNCM), onde foram
catalogadas seis espécies de licofitas, sendo que uma dessas foi nova ocorréncia para o estado
(ALMEIDA et al.,, 2020); e um outro inventario floristico realizado em areas de
remanescentes de fitofisionomia Amazonica, incluindo a area da Reserva Bioldgica do Gurupi
(SILVA-JUNIOR et al., 2020), registrando 64 espécies de samambaias e licofitas, sendo 24
novos registros para o Maranhdo.

Apesar do baixo nimero de estudos com samambaias e licofitas comparado com
outros estados brasileiros, nos ultimos dez anos, houve um avang¢o no conhecimento ¢ um
crescente registro de novas ocorréncias para o estado. Assim, este trabalho se propos a
inventariar as espécies de samambaias e licofitas do Parque Nacional Chapada das Mesas,
ampliando sua &rea amostral para os arredores do PNCM a fim de compreender a diversidade

desses grupos nao apenas dentro da UC mas também na zona de amortecimento do parque.
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Abstract: In Brazil, the number of floristic inventories involving ferns and lycophytes in the
Cerrado domain is considerable. However, most of the diversity is recorded for states in the
Central-West Region. In addition to the Cerrado domain, Maranhao State contains part of
Amazonia and a small portion of the Caatinga. However, for this state, ferns and lycophytes
are poorly sampled in floristic studies and data related to the diversity of these species are
insufficient. Due to the scarcity of data about these groups, conducting floristic inventories in
the state is extremely important, mainly in protected areas that contain regional vegetation
near primary vegetation. Thus, the objective of the present study was to conduct a floristic
inventory of the fern and lycophyte species in Chapada das Mesas National Park. We
identified 86 species: 69 species of ferns, distributed in 35 genera and 17 families; and 17
species of lycophytes, distributed in five genera and three families. Among the species
identified, five are new records for the Northeast Region of Brazil, twenty-one are new
records for Maranhdo State and eleven are new records for the Cerrado; until now, these were
only recorded for Amazonia and the Atlantic Forest. The most representative families were
Pteridaceac with 14 species, Selaginellaceae with 12 species, Thelypteridaceae with 11
species, and Anemiaceae, Hymenophyllaceae and Dryopteridaceae with six species each. The
rupicolous life form was predominant. The new occurrence records for the Cerrado, Northeast
Region and Maranhdo are evidence that floristic research of ferns and lycophytes is still
insufficient in these areas, and a greater sampling effort is needed to increase what is known
about the diversity of these plants.
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Keywords: Cerrado; Riparian forest; Northeast; Vascular plants; Rupicolous.
Samambaias e licofitas do Parque Nacional da Chapada das Mesas e arredores, Estado
do Maranhao, Brasil

Resumo: No Brasil o nimero de inventérios floristicos envolvendo samambaias e licofitas no
dominio Cerrado sdo consideraveis. Entretanto, a maior parte dessa diversidade € registrada
para os estados da regido Centro-Oeste. Além do dominio Cerrado, o territorio do estado do
Maranhio inclui parte da Amazonia e uma pequena por¢do da Caatinga. No entanto, para este
estado, samambaias e licofitas sdo pouco amostradas nos estudos floristicos e os dados
relacionados a diversidade dessas espécies sdo insuficientes. Devido a escassez de dados
sobre esses grupos, a realizagao de inventarios floristicos no estado é de extrema importancia,
principalmente em unidades de conservacdo que contém vegetacdo regional similar a
vegetacdo primdria. Assim, o objetivo do presente estudo foi realizar um inventério floristico
das espécies de samambaias e licofitas no Parque Nacional da Chapada das Mesas. Nos
identificamos 86 espécies: 69 espécies de samambaias, distribuidas em 35 géneros e 17
familias; e 17 espécies de licofitas, distribuidas em cinco géneros e trés familias. Dentre as
espécies identificadas, cinco sdo novos registros para a regido Nordeste do Brasil, vinte ¢ uma
s30 novos registros para o Estado do Maranhao e onze s3o novos registros para o Cerrado; até
agora, esses foram registrados apenas para a Amazonia ¢ a Mata Atlantica. As familias mais
representativas foram Pteridaceae com 14 espécies, Selaginellaceae com 12 espécies,
Thelypteridaceae com 11 espécies e Anemiaceae, Hymenophyllaceae e Dryopteridaceae com
seis espécies cada. A forma de vida rupicola foi predominante. Os novos registros de
ocorréncia para o Cerrado, Nordeste e Maranhdo evidenciam que a pesquisa floristica de
samambaias e licofitas ainda ¢ insuficiente nessas areas, sendo necessario um maior esfor¢o
amostral para aumentar o conhecimento em relacdo a diversidade dessas plantas.
Palavras-chave: Cerrado; Mata ciliar; Nordeste; Plantas vasculares; Rupicolas

Introduction

Ferns and lycophytes are seedless vascular plants that reproduce from spores
(Schuettpelz & Pryer 2008). They occur as various life forms, of which the most common are
terrestrial, epiphytic, rupicolous and aquatic, and this has allowed them to widely colonize
environments worldwide, excepts for the poles (Mehltreter 2008, Zuquim et al. 2008).

For the world, the PPG I (2016) classified ferns and lycophytes into two classes, 14
orders, 51 families, 337 genera, and 11,916 species. In Brazil, it is estimated that there are
1,403 species, including 315 species in the Cerrado phytogeographic domain, which
represents 22.45% of the species in Brazil (Samambaias e Licofitas in Flora do Brasil 2020).
Floristic inventories of these groups in the Cerrado have mostly been conducted in the
Southeast and Central-West regions of Brazil (e.g., Athayde Filho & Felizardo 2010,
Forsthofer & Athayde Filho 2012, Miguez et al. 2013).

The Cerrado occupies 21% of Brazil and is the second largest biome in the country;
only Amazonia is larger. It is a world biodiversity hotspot (Myers et al. 2000, Silva & Bates
2002) and widely used for agricultural activities (Borlaug 2002). Although a large part of the
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Cerrado is extremely important to the conservation of biodiversity, only 5.5% of its original
area consists of protected areas (PAs). Further, it is the world hotspot with the lowest
percentage of areas that are completely protected (Brasil, Mittermeier et al. 2021).

In addition to the Cerrado domain, Maranhdo contains other phytogeographic
domains (i.e., a portion of Amazonia and a small part of the Caatinga) and extensive transition
areas between them, resulting in high biodiversity in the state. However, the biodiversity in
Maranhao, especially lycophytes and ferns, could be underestimated because not many areas
have been sampled and studied (Table 1) (e.g., Bastos & Cutrim 1999, Azevedo & Silva 2001,
Fernandes et al. 2007, 2010, Conceicao & Ruggieri 2010, Concei¢do & Rodrigues 2010,
Conceigdo et al. 2015, Santos-Silva 2016, Silva et al. 2017, Santos-Silva et al. 2018,
Silva-Junior et al. 2018, Santos-Silva et al. 2019a, b, ¢, Barbieri et al. 2020, Almeida et al.
2020, Silva-Junior et al. 2020). According to Samambaias e Licofitas in Flora do Brasil
(2020), only 97 species of ferns and lycophytes have been recorded in Maranhdao. However,
based on a compilation of data published in floristic inventories about the state (mentioned
above), there are 24 families and 130 species (Supplementary file 1). Among the studies cited
above, most sampling was conducted in the Amazon domain (64 species) (e.g., Silva Junior et
al. 2020), which includes an important federal protected area called the Gurupi Biological
Reserve (Reserva Bioldgica do Gurupi) (Table 1). In Maranhdo State, 12.5% of the Cerrado is
within PAs, of which 5.7% is completely protected under the category National Park (Parque
Nacional) and 6.8% is sustainably used and mainly environmental protection areas (Areas de
Protecdo Ambiental) (Spinelli-Aragjo et al.2016). In the Cerrado in the state, 74 species of
ferns and lycophytes have been recorded (Fernandes et al. 2007, 2010, Conceigdo & Ruggieri
2010, Concei¢do & Rodrigues 2010, Conceicao et al. 2015, Silva et al. 2017, Santos-Silva et
al. 2019b, ¢, Almeida et al. 2020, Samambaias e Licofitas in Flora do Brasil 2020)
(Supplementary file 1). Despite the considerable number of studies conducted, the greatest
diversity recorded was 21 species for the municipality of Caxias, which includes the Inhamum
Environmental Protection Area (Area de Protegio Ambiental do Inhamum) (Fernandes et al.
2007, 2010). Among the studies published, only two were conducted in completely protected
PAs: an inventory of ferns and lycophytes in Mirador State Park (Parque Estadual do Mirador)
(e.g., Conceicdo & Rodrigues 2010), which is the largest protected area in Maranhdo State
(437,000 ha); and an inventory of lycophytes conducted in Chapada das Mesas National Park
(Parque Nacional da Chapada das Mesas) (e.g., Almeida et al. 2020).

Chapada das Mesas National Park (PNCM) is a protect area in Maranhdo that is

predominantly Cerrado, in an environment that transitions with the Caatinga and Amazon



19

biomes (ICMBio 2021). All stratifications associated with the Cerrado biome occur in this
area, including humid and dry forests, cerradao, cerrado ralo, marshes and veredas. This PA is
part of the Araguaia Bananal ecological corridor, which is an important ecotone between the
Cerrado and Amazon biomes (MMA 2007).

Despite being created over 15 years ago and possessing diverse phytophysiognomies
of the Cerrado domain, including large areas of field and savanna formations, the
management plan of the park lacks data about the floristic diversity (MMA 2012, ICMBio
2021). Further, studies about the plant diversity of the area are recent (e.g., Silva et al. 2018,
Oliveira et al. 2018, Fernandes et al. 2021, Silva et al. 2021) and only one is about vascular
plants (e.g., Almeida et al. 2020).

Thus, the objective of this work was to conduct a floristic survey in PNCM, an
extremely important region for the conservation of biodiversity in the Cerrado that is in a
transition area, with the goal of providing new information about the ferns and lycophytes of
the Cerrado domain and Brazil. This data will contribute to future works about ecology,
conservation and environmental education in the area, as well as the management plan for the

park.

Material and Methods
1. Study area

The Chapada das Mesas National Park, comprises approximately 160,000 ha of
Cerrado divided into two polygons, one with around 120,000 ha and another with about
40,000 ha, which are distributed in the municipalities of Carolina, Riachdo and Estreito in
southeastern Maranhao State (Brasil 2006, ICMbio 2021).

The climate is predominantly seasonal tropical, type Aw (Kdppen 1948), with a dry
season for 3 to 5 months and a rainy season with average rainfall ranging from 1,250 to 1,500
mm, an average annual temperature between 20°C and 27°C and average relative air humidity
of approximately 60% (Pereira et al. 2011).

Hydrologically, the area is very rich. The main watercourses are the Farinha River
(norther portion) and Itapecuru River (southern portion), there are over 400 springs in the
interior, and along the watercourses there are well-conserved riparian forests (ICMBio 2021).

The relief is characterized by the presence of sandstone and typical forms of

paleokarst in sandstone (e.g., hilltop arches, small cavities, canyons, paleosinkholes, sinkholes
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and river resurgences), which is closely related to the evolution of the subterranean drainage
and river incision (Martins et al. 2017). The soil is predominantly sandy where there are
Cerrado sensu stricto and campo sujo physiognomies. However, there are also places with
richer soils, mainly on the tops of mountains that have patches of semideciduous forest
(ICMBio 2021). In addition to the natural vegetation cover typical of the Cerrado biome that
contains many phytophysiognomies, among which savanna and forest aspects are notable,
there are also Caatinga and Amazonian species, which help characterize the high diversity of
the area (ICMBio 2021).

These vegetation characteristics, including the presence of well-conserved riparian
forests along watercourses, large patches of cerraddo and other types of phytophysiognomies,

are essential for maintaining the biodiversity in the region (Marques 2012).

2. Data collection

The species were collected during four expeditions, in March and October 2017,
June 2018 and February 2020, which were three days each and included the dry and rainy
seasons. Collecting was based on the methods proposed by Filgueiras et al. (1994).
Microenvironments in the study area were selected and explored randomly, with the goal of
visiting the greatest number of places where taxa might occur. The sampling points were

mapped (Figure 1).
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Figure 1. Localization map of the study area, showing samples sites inside and outside the Chapada das Mesas National
Park (Modified from: Silva et al. 2021).

Table 1. Scientific studies of ferns and lycophytes conducted Maranhdo State. Author(s), article title, species, genus and family

numbers (Quant. spp./gen./fam.), new records, size of area and phytogeographic domain

Author(s) Article title Quant (spp.; New Size of Phytogeog}'aphlc
gen.;fam.) records area domain
Bastos & Cutrim 1999 Pterldoﬂc?ra da~Rese{~va Florest~a Ldo 15;12;9 15 - Amazonia
Sacavém, Sdo Luiz-Maranhio
Ocorréncia de Lycopodiella cernua (L.)
Azevedo & Silva 2001 Pichi-Sermolli (Peridophyta: 111 - - Amazonia
Lycopodiopsida: Lycopodiaceae) nas bordas
de manguezal, Sdo Luis — Maranhao — Brasil
Di\{ersidade Floristica de Pteridofitas da
Fernandes et al. 2007 Area de Preservagdo Ambiental do 13;12;9 7 4,500 ha Cerrado
Inhamum, Caxias, Maranhdo, Brasil
Fernandes et al. 2010 Samambala.s N hcoﬁtas~do MUmcipio de 21;16; 11 6 531,350 ha Cerrado
Caxias, Maranhdo, Brasil
Conceicio & Pteridofitas do Parque Estadual do Mirador, -
Rodrigues 2010 Maranhio, Brasil 7:7:6 ) 450,838 ha Cerrado
Conceigdo & Ruggieri = Pteridofitas do municipio de Tufilandia, . Transition arcas
~ . 9;9;7 - 134,6 km? Cerrado and
2010 estado do Maranhdo, Brasil .
Amazonia
o~ Pteridoflora e seus aspectos ecologicos no A
Conceicdo et al. 2015 municipio de Timon, Maranhio, Brasil 9:7;6 ) ) Cerrado
Cyathea delgadii Sternb. (Cyatheaceae,
Santos-Silva 2016 Samarpbala): Carac:[e.rlzagao ¢ ec€)10g1a 1;1;1 - - Cerrado
populacional no dominio fitogeografico do
Cerrado
Silva et al. 2017 Licdfitas e Samambalas~ no Ce@ado do Leste 19:15:11 1 1.439.1 kn? Cerrado
do Maranhio, Brasil
. Nova ocorréncia de Lycopodiaceae
g(i;;l;(;s-Sﬂva etal (Lycophyta) para o estado do Maranh&o: ;151 1 - Cerrado
Pseudolycopodiella carnosa (Silveira) Holub
Santos-Silva et al Association of Anuran to Cyathea delgadii
’ Sternb. (Cyatheaceae) in Cerrado from 1;1;51 - - Cerrado

2018b

Brazil
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Silva-Junior et al.

First record of the exotic fern Pteris tripartita

Sw. (Pteridaceae) for the Maranhdo state, 1;1;1 1 - Amazonia
2018 .
northeastern Brazil
. Formigas associadas a Cyathea delgadii
gg?;gs-&lva etal. Sternb. (Cyatheaceae) em um fragmento de 1;1;1 - - Cerrado
Cerrado maranhense, Nordeste, Brasil
Santos-Silva et al. New occurrences of Schizaeaceae for the 3.2 1 ) Cerrado
2019b Maranhéo and Brazilian Cerrado >
. Structure and spatial distribution pattern of 1438, km
Santos-Silva et al. . . o 2, and
2019¢ Cyathea delgadii Sternb. (Cyatheaceae) in 1;1;1 - 2107.403
two Cerrado areas, in the Northeast of Brazil . kniz
. Lycophytes of the Chapada das Mesas a
Almeida et al. 2020 National Park. Cerrado, Maranhio, Brazil 6:;3;3 1 160,000 ha Cerrado
Silva Junior et al. Ferns and lycophytes of remnants in Cag. 81.208,4 .
2020 Amazdnia Maranhense, Brazil 64;36; 18 24 km? Amazonia
Distribui¢do, Morfologia e Anatomia de
Barbieri et al. 2020 Monildfitas (Samambaias) Aquaticas de 3:2:2 ) ) Amazonia

pequenas lagoas na area Itaqui-Bacanga, ilha
de Sdo Luis — Ma

Herbarium specimens were made based on standard techniques used for seedless
vascular plants (Silva 1989). All the material was deposited in the CCAA herbarium (RBH
2019), at the Federal University of Maranhdo, Campus Chapadinha. When available,
duplicates were sent to the following institutions: MG, HBRA and BHCB (Thiers 2019).

The identification and distribution of the species and genera were based on
specialized literature, such as PPG I (2016), IPNI (2019) the Flora do Brasil 2020
monographs, as well as revisions and regional floras (e.g., Tryon & Stolze 1994, Moran &
Riba 1995, Mickel & Smith 2004). When needed, some species were sent to specialists to
confirm the identification.

The terminology follows Lellinger (2002). Family and genus delimitations are based
on PPG I (2016). Nomenclature and authors of the species follow the International Plant
Names

Index (IPNI 2019) and Tropicos (2019). The images of species were taken with a
digital camera in the field or from herbarium specimens (fertile parts). The photographic
plates, preferentially of new records for Maranhao State, were made with Photoshop® CS6
v.13.0 (Adobe Systems 2012). Comments about the environment of occurrence are based on
the area where the material was collected. Life forms were determined based on Lellinger
(2002), Zuquim et al. (2008) and Irgang et al. (1984). For floating aquatic plants that grow
exclusively in aquatic environments (e.g., lakes, ponds), without connection to the soil, we
follow Pedralli et al. (1985) apud Pott et al. (1989).

The types of phytophysiognomies (or habitat of occurrence) of the species were

based on field observations and follow the classification of Flora do Brasil (2020). The
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following categories were considered: - Open riparian forest: forest vegetation associated
with watercourses that is wide with trees spaced apart; - Closed riparian forest: forest
vegetation associated with watercourses that is narrower with trees closer together and a
canopy; - Cerrado sensu stricto: presence of short, inclined, tortuous trees with thin trunks
and irregular, twisted branches, generally with signs of past fires, and the presence of a lot of
grass in the understory; - Anthropogenic area (pasture): environment where the original
vegetation was destroyed in relation to the primary phytophysiognomy and transformed into
pasture with babacu palms; - Vereda: area of open marsh with grasses, buriti palms and a few
shrubs, which is associated with nearby forest with watercourses.

The microenvironments preferred by the species were defined based on field
observations, such as the following: - Rocky banks: located along the margins of
watercourses inside forests, formed by rocks that are bare or only have a thin layer of humus,
with a slight to vertical (90°) incline; - Non-rocky banks: located along the margins of
watercourses inside forests, formed by various soil types (non-rocky), with a slight to vertical
incline (90°); - Waterfall areas: locations near a waterfall and formed by vertical (90°) rock
faces with constant water vapor; - Rock walls: blocks of continuous rock forming vertical
(90°) rock extensions (taller than the banks), with bare rock or only a thin layer of humus,
located along the margins of watercourses inside riparian forest or between Cerrado sensu
stricto vegetation; - Marshy areas with buriti palms: locations with wet soil that are
associated with watercourses inside forest where buriti palms predominate; -Marshy areas
with grasses: locations with wet soil that are associated with watercourses in open areas
where there are a few shrubs and grasses predominate; - Pasture with babacu palms; -

Forest interior in flat area; - Open flooded area.

Results
1. Ferns and lycophytes diversity

We identified 86 species of ferns and lycophytes: 69 species of ferns, distributed in
35 genera and 17 families; and 17 species of lycophytes, distributed in five genera and three
families (Table 2 and Supplementary file 2).

Among the species identified, five are new records for the Northeast Region of
Brazil, twenty-one are new records for Maranhdo State and eleven are new records for the

Cerrado of Brazil that, until now, were only recorded for Amazonia and the Atlantic Forest
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(Table 2 and Supplementary file 2). The most representative families were Pteridaceae with
14 species,Selaginellaceae with 12 species, Thelypteridaceae with 11 species, and
Anemiaceae, Hymenophyllaceae and Dryopteridaceae with six species each (Table 2).

Seven species were identified to the genus level, and all other species were identified
to the species level. Elaphoglossum sp. was identified to the genus level since only sterile
material was collected. The other six species (Selaginella sp.1, Selaginella sp.2, Selaginella
sp.3, Blechnum cf. occidentale, Blechnum sp., and Adiantum sp.) were identified to the genus
level due to the confusing taxonomy or probably hybrid (pers. com., Vinicius Dittrich, Luis
Armando Goes Neto and Jefferson Prado).

The rupicolous life form had the highest number of species, with 22 species (58% of
the total number of species), followed by terrestrial with 15 species (22% of the total),
epiphytic with three species, terrestrial climber with three species, fixed aquatic with two
species, and floating aquatic with one species. Forty species had more than one life form: 32
terrestrial and rupicolous; seven epiphytic and rupicolous; and one terrestrial, epiphytic and

rupicolous (Table 2).
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2. New records: Northeast Region, Maranhao and the Cerrado domain

Selaginella convoluta (Arn.) Spring. (Figure 2A)

Rupicolous on a rocky bank in a waterfall area. Habitat: open riparian forest.
Geographic distribution: AL, BA, CE, MA, PB, PE, PI, RN, SE, GO, MS, MT, ES, MG, RJ,
SP, PR (Caatinga, Cerrado and Atlantic Forest). New record: Maranhao.

Selaginella minima Spring. (Figure 2C)

Terrestrial on a non-rocky bank and rupicolous plant collected on a rocky bank in a
waterfall area, near the margin of a trail. Habitat: closed riparian forest. Geographic
distribution: AM, AP, PA, RO, MA, PI, GO, MT (Amazonia and Cerrado). New record:
Maranhao.

Selaginella sulcata (Desv. ex Poir.) Spring ex Mart. (Figure 2F)

Rupicolous on a rocky bank on the top of a hill, near a watercourse. Habitat: open
riparian forest, closed riparian forest. Geographic distribution: AC, AM, PA, BA, CE, MA,
PB, PE, MS, MT, ES, MG, RJ, SP, PR, RS, SC (Amazonia, Cerrado and Atlantic Forest).
New record: Maranhdo and Cerrado.

Lycopodiella longipes (Grev. & Hook.) Holub. (Figure 3A)

Terrestrial in an open marshy area with grasses. Habitat: vereda. Geographic
distribution: AC, AM, RR, BA, MA, DF, GO, MG, RJ, SP, PR, RS, SC (Amazonia, Cerrado,
Atlantic Forest and Pampa). New record: Maranhdo and Cerrado.

Palhinhaea camporum (B. Qllg. & Windisch) Holub. (Figure 3B)

Terrestrial in an open marshy area with grasses. Habitat: vereda. Geographic
distribution: AC, AM, AP, PA, RO, RR, TO, BA, MA, PE, PI, DF, GO, MS, MT, MG, SP,
PR, SC (Amazonia, Cerrado and Atlantic Forest). New record: Maranhio.

Anemia buniifolia (Gardner) T.Moore.(Figure 4A)

Rupicolous near the margin of a trail on a rocky bank in a waterfall area. Habitat:
open riparian forest. Geographic distribution: AM, PA, TO, BA, MA, DF, GO, MT, MG
(Amazonia and Cerrado). New record: Maranhao.

Anemia elegans (Gardner) C.Presl. (Figure 4B)

Rupicolous on a rock wall and in rock cracks on the margin of a trail. Habitat:
Cerrado sensu stricto. Geographic distribution: TO, BA, MA, DF, GO, MT, MG (Cerrado).
New record: Maranhao.

Anemia trichorhiza Gardner llustration. Mickel (2016: 126, fig. 13A-C).

Rupicolous on a rock wall on the margin of a trail. Habitat: Cerrado sensu stricto.
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Geographic distribution: MA, DF, GO, MS, MT, MG, SP, PR (Cerrado and Pantanal). New
record: Northeast Region.

Salpichlaena hookeriana (Kuntze) Alston (Figure 4G)

Terrestrial climber growing on a rocky bank near a waterfall area. Habitat: closed
riparian forest. Geographic distribution: AC, AM, PA, MA, RO, MS, MT (Amazonia and
Cerrado). New record: Northeast Region and Cerrado.

Bolbitis serratifolia Schott. (Figure 5A)

Rupicolous on a rock wall near a waterfall area. Habitat: closed riparian forest.
Geographic distribution: AC, AM, PA, RO, CE, MA, GO, MS, MT, ES, MG, RJ, SP, PR,
RS, SC (Amazonia, Cerrado and Atlantic Forest). New record: Maranhao and Cerrado.

Cyclodium meniscioides (Willd.) C. Presl (Figure 5B)

Terrestrial in a marshy area with buriti palms and rupicolous plant in a waterfall area.
Habitat: closed riparian forest. Geographic distribution: AC, AM, AP, PA, RO, TO, BA,
CE, MA, PB, PE, PLLRN, DF, GO, MS, MT, ES, MG, SP (Cerrado and Atlantic Forest). New
record: Maranhdo.

Dryopteris patula (Sw.) Underw. (Figure 5C)

Rupicolous on a rock wall on the margin of a watercourse. Habitat: closed riparian
forest. Geographic distribution: AC, AM, AP, PA, RO, BA, MA, PI, GO, MT, ES, MG, RJ,
SP, PR, RS, SC (Amazonia, Cerrado and Atlantic Forest). New record: Maranhao.

Elaphoglossum scalpellum (Mart.) T. Moore.(Figure 5D)

Rupicolous on a rock wall and near a waterfall area. Habitat: closed riparian forest.
Geographic distribution: AM, RO, TO, BA, MA, PI, DF, GO, MT, MG, SP (Cerrado). New
record: Maranhao.

Polybotrya sorbifolia Mett. ex Kuhn. (Figure 5E)

Rupicolous on a rock wall. Habitat: closed riparian forest. Geographic
distribution: PA, RO, AL, MA, PE, GO, MT, MG, SP (Amazonia, Cerrado and Atlantic

Forest). New record: Maranhao.
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Figure 2. Habit. A. Selaginella convoluta (Am.) Spring. B. Selaginella marginata (Humb. & Bonpl. ex Willd.)
Spring. C. Selaginella minima Spring. D. Selaginella simplex Baker. Habit. E. Seleginella erythropus (Mart.)
Spring. F. Selaginella sulcata (Desv. ex Poir.) Spring ex Mart. Scale bar: B; F = 2cm; C=1cm.



Figure 3. Habit. A. Lycopodiella longipes (Grev. & Hook.) Holub. B. Palhinhaea camporum (B. Qllg. &
Windisch) Holub. C. Pseudolycopodiella meridionalis (Underw. & Loyd) Holub.

32
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Figure 4. A. Anemia buniifolia (Gardner) T.Moore. Habit. B. Anemia elegans (Gardner) C.Presl. Habit. C.
Anemia hirsuta (L.) Sw. Habit. D. Anemia oblongifolia (Cav.) Sw. Habit. E. Blechnum cf. occidentale. Habit. F.
Blechnum sp. Habit. G. Salpichlaena hookeriana (Kuntze) Alston. Habit. H. Pteridium esculentum (G.Forst.)
Cockayne subsp. gryphus Schwartsb. var. harpianum Schwartsb. & A.Yanez. Sterile Pinnae. Scale bar: A; H
=2cm.



Figure 5. A. Bolbitis serratifolia Schott. Habit. B. Cyclodium meniscioides (Willd.) C. Presl. Habit. C.
Dryopteris patula (Sw.) Underw. Habit. D. Elaphoglossum scalpellum (Mart.) T. Moore. Sterile fronds. E.
Polybotrya sorbifolia Mett. ex Kuhn. F-G. Didymoglossum angustifrons Fée. F. Habit. G. Fertile frond. H.
Didymoglossum pinnatinervium (Jenman) Pic.Serm. Fertile frond 1. Trichomanes arbuscula Desv. Habit. Scale
bar: D =2cm.

34
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Didymoglossum angustifrons Fée (Figure SF-G)
Epiphytic from the base of a trunk of a live tree and rupicolous plant on a rocky bank

in a waterfall area. Habitat: closed riparian forest. Geographic distribution: AM, AP, PA,
RO, BA, MA, CE, MT, MG, RJ, SP, PR (Amazonia, Cerrado and Atlantic Forest). New
record: Maranhao.

Didymoglossum pinnatinervium (Jenman) Pic.Serm. (Figure SH)

Rupicolous on a rocky bank in a waterfall area. Habitat: closed riparian forest.
Geographic distribution: MA (Cerrado). New record: Northeast Region and Cerrado.

Trichomanes arbuscula Desv. (Figure 51)

Rupicolous on a rocky bank. Habitat: closed riparian forest. Geographic
distribution: AC, AM, AP, PA, BA, MA, PE, MT, ES (Amazonia, Cerrado and Atlantic
Forest). New record: Maranhdo and Cerrado.

Lindsaea pallida Klotzsch (Figure 6B)

Terrestrial on a sandy bank near the margin of a river. Habitat: closed riparian forest.
Geographic distribution: AC, AM, AP, PA, BA, MA, PE, MT (Amazonia, Cerrado and
Atlantic Forest). New record: Maranhao.

Metaxya parkeri (Hook. & Grev.) J. Sm. (Figure 6D)

Terrestrial on a sandy bank with litter and rupicolous plant on rock walls near
watercourses, such as creek banks and waterfalls. Habitat: closed riparian forest. Geographic
distribution: AC, AM, AP, PA, BA, MA, PE, MT (Amazonia, Cerrado and Atlantic Forest).
New record: Cerrado.

Nephrolepis pectinata (Willd.) Schott. Illustration. Maciel (2016: 80, fig. 1h-k).

Epiphytic in the upper part of a babagu palm in an area of pasture. Habitat:
anthropogenic area. Geographic distribution: AC, AM, AP, PA, BA, MA, PE, MT Amazonia,
Cerrado and Atlantic Forest). New record: Maranhao.

Serpocaulon triseriale (Sw.) A.R.Sm. (Figure 6C).
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Figure 6. A. Lindsaea guianensis subsp. lanceastrum K.U.Kramer. Habit. B. Lindsaea pallida Klotzsch. Fertile
frond. C. Serpocaulon triseriale (Sw.) A.R.Sm. Habit. D. Metaxya parkeri (Hook. & Grev.) J. Sm.. Habit. E.
Microgramma persicariifolia (Schrad.) C.Presl. Habit. Scale bar: B = 2cm.

Terrestrial on a non-rocky bank near an area with buriti palms and rupicolous plant
collected on a rocky bank. Habitat: open riparian forest. Geographic distribution: AC, AM,
PA, TO, AL, BA, CE, MA, PE, DF, GO, MS, MT, ES, MG, RJ, SP, PR, RS, SC. (Amazonia,
Caatinga, Cerrado, Atlantic Forest, Pampa and Pantanal). New record: Maranhao.

Adiantum intermedium Sw. (Figure 7A)

Rupicolous on a rocky bank and terrestrial plant collected on a non-rocky bank in a
waterfall area. Habitat: closed riparian forest. Geographic distribution: MA, DF, GO, MS,
MT, MG, RJ, SP, PR, SC (Amazonia, Cerrado and Atlantic Forest). New record: Maranhao.

Adiantum tetraphyllum Humb. Bonpl. ex Willd.. [llustration. Prado et al. (2017: 45,
fig. 46E, F).
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Terrestrial in capoeira in terra firme forest near a watercourse. Habitat: closed
riparian forest. Geographic distribution: AC, AM, AP, PA, RO, RR, TO, BA, CE, MA, PE,
DF, GO, MS, MT, ES, MG, RJ, SP, PR, SC (Amazonia, Cerrado and Atlantic Forest). New
record: Maranh3o.

Azolla microphylla Kaulf. (Figure 7G)

Floating aquatic in open flooded area above a waterfall. Habitat: open riparian
forest. Geographic distribution: AM, BA, CE, MA, PE, SE, MG, PR, SC. (Amazonia,
Caatinga, Cerrado and Atlantic Forest). New record: Cerrado.

Schizaea incurvata Schkuhr.

Terrestrial on a non-rocky bank inside a forest in a flat area with litter. Habitat:
Cerrado sensu stricto. Geographic distribution: AM, AP, PA, RO, MA (Amazonia and
Cerrado). New record: Northeast Region and Cerrado.

Tectaria incisa Cav. (Figure 8A)

Rupicolous on a rocky bank in a waterfall area. Habitat: closed riparian forest.
Geographic distribution: AC, AM, AP, PA, RO, RR, AL, BA, CE, MA, PE, MS, MT, ES,
MG, RJ, SP, PR, RS, SC (Amazonia, Cerrado and Atlantic Forest). New record: Cerrado.

Goniopteris biformata (Rosenst) Salino & T.E. Almeida (Figure 8D)

Terrestrial on the margin of a waterfall and rupicolous plant collected on a rock wall.
Habitat: open riparian forest. Geographic distribution: AC, PA, GO, MS, MT, MG, SP
(Amazonia, Cerrado and Atlantic Forest). New record: Cerrado.

Macrothelypteris torresiana (Gaudich.) Ching. Illustration. Smith (1992: 4, fig.
la-d).

Rupicolous on a rock wall near a waterfall. Habitat: closed riparian forest.
Geographic distribution: RO, AL, BA, CE, MA, PB, PE, RN, DF, GO, MS, MT, ES, MG, RJ,
SP, PR, RS, SC (Cerrado, Atlantic Forest and Pampa). New record: Maranhao.

Meniscium chrysodioides Fée. (Figure 8E)

Terrestrial on a non-rocky bank, in a marshy area with buriti palms, and rupicolous
plant collected on a rock wall in a waterfall area. Habitat: open riparian forest; closed
riparian forest. Geographic distribution: AC, PA, AL, MA, PE, GO, MS, MG, SP

(Amazonia, Cerrado and Atlantic Forest). New record: Maranhao.
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Figure 7. Habit. A. Adiantum intermedium Sw. B. Adiantum latifolium Lam. C. Adiantum
serratodentatum Willd. D. Adiantum terminatum Kunze ex Miq. E. Cheilanthes pohliana Mett. F.
Vittaria lineata (L.) Sm. G. Azolla microphylla Kaulf.
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Discussion

Based on the present study, PNCM is the area (protected or not) with the greatest
diversity of ferns and lycophytes (86 species) in Maranhdo State. Mirador State Park is
another protected area of Cerrado in the state. Despite its large size (450,838 hectares), only
seven species of lycophytes and ferns have been recorded in the area (Conceigdo & Rodrigues
2010). However, this low diversity could be related to insufficient sampling, since it is a
preserved area of Cerrado that probably has a diversity similar to PNCM. The Cerrado in
Maranhio is strongly influenced by other domains (e.g., Amazonia and Caatinga) that, in
general, favors a higher diversity of plant species (e.g., Ribeiro et al. 2020, Silva et al. 2021,
Fernandes et al. 2021).

The species collected in the present study represent around 27.30% of the species
recorded for the Brazilian Cerrado and increase the known diversity in this domain by 11
species that, until now, were only recorded for Amazonia and the Atlantic Forest (Flora do
Brasil 2020). Additionally, this inventory resulted in 26 new records for Maranhdo and five
new records for the Northeast Region of Brazil. This shows the importance of this protected
area for the conservation of the species of the groups studied. The number of new records in
this study is probably a reflection of low sampling and local inventories (e.g., Fernandes et al.
2007, Conceicdo & Ruggieri 2010, Conceicdo & Rodrigues 2010, Fernandes et al. 2010,
Conceicado et al. 2015, Silva et al. 2017, Silva Junior et al. 2018) that underestimated the
diversity of lycophytes and ferns in the state.

The fern family with the most species is Pteridaceae (14 species). This can be
explained by the wide distribution of the family in tropical regions and arid regions (Smith et
al. 2006), and due to in Brazil the family is most diverse in Southeast (141 spp) and Northeast
(104 spp) regions (Prado et al. 2020). Other studies in Cerrado (e.g., Fernandes et al. 2007,
2010, Silva et al. 2017) and Amazonia (e.g., Silva Junior et al. 2020) in Maranhao State also
recorded more diversity for this family. In PNCM, 10 of the 14 Pteridaceae species recorded
prefer a rocky substrate (Table 1). Adiantum L. (Pteridaceae) had the highest number of
recorded species (10 species), of which two are new records for Maranhao (Adiantum
intermedium Sw. and A. tetraphyllum Humb. & Bonpl. ex Willd.) and one (4. petiolatum
Desv.) is a new record for the Brazilian Cerrado (Prado et al. 2020, Silva Junior et al. 2020).

The second most representative fern family is Thelypteridaceae with 11 species, of
which three are reported for the first time for Maranhdo State (Goniopteris biformata

(Rosenst) Salino & T.E. Almeida, Macrothelypteris torresiana (Gaudich.) Ching, and
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Meniscium chrysodioides Fée); Goniopteris biformata is also a new record for the Northeast
Region of Brazil (Fernandes & Salino 2020, Salino et al. 2020.

The diversity of lycophytes (17 species) in PNCM is high compared to other areas
sampled in the state (e.g., Fernandes et al. 2007, 2010, Concei¢do & Rodrigues 2010). In
Amazonia in Maranhdo, for example, only two species of lycophytes have been recorded
(Silva Junior et al. 2020), which is nine times less than that in PNCM. The lycophyte family
with the most species is Selaginellaceae (12 species), of which three are reported for the first
time for Maranhao State (Selaginella convoluta (Arn.) Spring, Selaginella minima Spring, and
Selaginella sulcata (Desv. ex Poir.) Spring ex Mart.); the last one is also a new record for the
Northeast Region of Brazil (Goes-Neto et al. 2020). Compared to Amazonia in Maranhdo
(Silva Junior et al. 2020), the high diversity of Selaginellaceae recorded in our study is due to
the predominance of rupicolous habitats associated with waterfalls in PNCM (nine rupiculous

species, Table 2).

The predominance of rupicolous species (22 species) in the present study was
expected and is probably due to the wide availability of rock substrates in PNCM, such as
rock walls of waterfalls and surroundings, and extensive rocky fragments inside riparian
forest. Since there is a lot of rock substrate, species that are normally epiphytic (e.g.,
Didymoglossum angustifrons Fée) or terrestrial (e.g., Trichomanes hostmannianum) (Costa &
Pietrobom 2007) in the study area develop on rocks. The second most recorded habit was
terrestrial (15 species). A high number of terrestrial species is common in most studies about
ferns in Maranhdo State, for example, Bastos & Cutrim (1999), Fernandes et al. (2007),
Fernandes et al. (2010), Conceicdo & Ruggieri (2010), Concei¢do & Rodrigues (2010),
Conceigao et al. (2015), Silva et al. (2017), and Silva Junior et al. (2020).

In relation to environment type, most fern and lycophyte species generally occur in
microhabitats in riparian forest, such as rocky banks, non-rocky banks, rock walls, waterfall
areas and marshy areas (Table 2 and Supplementary file 1). Some species of Schizacaceae
(e.g., Actinostachys pennula (Sw.) Hook., Schizaea incurvata Schkuhr) and Anemiaceae (e.g.,
Anemia elegans (Gardner) C.Presl, A. trichorhiza Gardner) were collected in Cerrado sensu
stricto (Table 1) in distinct microhabitats (inside forest in flat area and rock wall, respectively)

(Table 2).
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Figure 8. A. Tectaria incisa Cav. Habit. B-C. Christella conspersa (Schrad.) A.Love & D.Love. B.| Habit. C.
Detail of fertile pinnae showing a sori. D. Goniopteris biformata (Rosenst) Salino & T.E. Almeida. Habit. E.
Meniscium chrysodioides Fée. Habit. F-G. Meniscium delicatum R.S. Fernandes & Salino. F. Habit. G. Detail of
fertile pinnae showing a sori and anastomosing veins. H-1. Meniscium hostmannii (Klotzsch) R.S. Fernandes &
Salino. H. Habit. I. Detail of fertile pinnae showing a sori.
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Conclusion
The present work shows that the fern and lycophyte diversity in the Cerrado in

Maranhao is underestimated. This is mainly due to low sampling in previous studies, or a low
number of sampling points (locations), and because the collections in Maranhdo herbaria do
not properly represent these groups. Based on this study, we encourage others to conduct
similar studies that collect a lot of material and deposit specimens in herbaria that are open to
the public. Overall, this will contribute to a more accurate estimate of the diversity of ferns
and lycophytes in the Cerrado in Maranhao.

Supplementary Material

The following online material is available for this article:

Supplementary file 1 - List of ferns and lycophytes species recorded to the Maranhao
State according to Scientific studies.

Supplementary file 2 - List of material examined.
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CAPITULO 111
1. CONCLUSAO GERAL

O Cerrado, segundo maior Dominio Fitogeografico do Brasil, sofre cada vez mais
com a degradagdo ambiental e as atividades antropicas. Entretanto, abriga uma enorme
biodiversidade ainda pouco conhecida. Neste estudo pudemos observar que o Parque
Nacional Chapada das Mesas (PNCM), que se encontra dentro deste dominio tdo importante,
possui uma flora riquissima de samambaias e licofitas. Assim, reafirmando a necessidade de
proteger e conservar esse Dominio Fitogeografico e o ecossistema ali presente. Para isso, o
estudo floristico e taxonémico ¢ uma ferramenta imprescindivel para ampliar o conhecimento
cientifico desse grupo de plantas, ndo apenas no Cerrado e no PNCM, mas em todo o pais.

Este estudo permitiu conhecer a diversidade de samambaias e licofitas do Parque
Nacional Chapada das Mesas (PNCM), incluindo distribui¢do geografica e aspectos
ecoldgicos, tais como: forma de vida e habitat, sendo essa unidade uma area de grande
interesse floristico. A riqueza de espécies observada, além dos héabitos de vida, demonstra
também a importancia das samambaias e licofitas como bioindicadoras ambientais,
principalmente em areas de extrema prioridade de conservagao, tais como: Parques Nacionais,
Parques Estaduais, Reservas Bioldgicas, areas de transicao, dentre outros. Além disso, destaca
a importancia de se conhecer a flora do Maranhao, do Cerrado e do Parque, para que sejam
tracadas estratégias apropriadas de conservacdo das espécies.

Com a amostragem realizada na area de estudo foi possivel implementar ao acervo
do herbario CCAA uma colecdo de referéncia para o Parque Nacional Chapada das Mesas e
arredores, uma importante area do Cerrado Norte brasileiro, que servira para futuros estudos
sobre a biodiversidades, além de estimar a diversidade presente nessa importante area.

Embora os estudos sobre a taxonomia, ecologia e distribuicdo das samambaias e
licofitas no Brasil e no Maranhao tenham aumentado significativamente nos ultimos anos, a
publicagdo de levantamentos floristicos contribuem para que novas normas, decretos e
decisdes venham a ser tomadas a fim de proteger e preservar espécies endémicas e ameagadas
de extingdo. Entretanto, sdo necessarios mais investimento em coletas ¢ um maior esforco
amostral em areas nunca estudadas ou areas sub amostradas.

Por fim, os resultados do presente estudo propiciaram a publicagdo de um artigo
cientifico na revista Biota Neotropica, intitulado “Ferns and lycophytes in Chapada das Mesas

National Park and surroundings, Maranhdo state, Brazil”, que faz parte do Capitulo II desta
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Dissertagdao. Além disso, contribuiu para o conhecimento da atual situagao das espécies das
samambaias ¢ licofitas no PNCM e no estado do Maranhao, como meio de chamar a atengao
da sociedade em geral, dos 6rgdos fiscalizadores e demais pesquisadores para a elaboragdo de

novos estudos no estado.
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allows a third party to interpret the data. The archived data must allow each result in the
published paper to be recreated and the analyses reported in the paper to be replicated in full
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deposited at Morphbank. Images of a specific kind should be deposited in
appropriate repositories if these exist (e.g., Morphosource for MicroCT data).
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selecting keywords.
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Upon submitting a manuscript to Biota Neotropica, the author(s) transfer(s) copyright to the
journal. In any subsequent use of parts of the text, figures and tables, Biota Neotropica must
be cited as the source.

4 — File formatting
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size 12. Boldface, italics, underlines, subscripts and superscripts can be used when pertinent,
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Data availability - including the URL to the repository where the data has been deposited
References
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Results and Discussion can be combined. Do not use footnotes, include the
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accordance with specific formats. To facilitate the use of search engines, such as
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of the original publication of the description, or by the author and/or revisor of the species in
the case of Botany. In the field of Microbiology, specific sources should be consulted, such as

the International Journal of Systematic and Evolutionary Microbiology.

References in the text
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does not fit on the same line.

Formulas

Formulas that can be written on a single line, even if it requires the use of special fonts
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The legend should be included in this file, contained in a single paragraph, and identified by
starting the paragraph with Table N, where N is the number of the table.
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Maps, photos, and graphs are considered figures. Figures should be numbered sequentially
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In the case of drawings, the texts contained in the figures should use sans-serif fonts, such as
Arial or Helvetica, for better legibility. Figures composed of several others should be
identified by letters (Ex. Figure 1a, Figure 1b). Use a scale bar to indicate size. Figures should
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5 - Authorship
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After acknowledgements, create the item Authors' Contributions, containing information
about the contribution of each of the authors, which should be described using one of the
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Substantial contribution in the concept and design of the study;
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Contribution to data analysis and interpretation
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Contribution to critical revision, adding intellectual content
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6 — Conflicts of interest

Biota Neotropica requires all authors to explain any potential sources of conflict of interest.
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author’s objectivity, is considered a potential source of conflict of interest. These must be
revealed when they are either directly or indirectly related to the manuscript submitted to the
journal. The existence of a conflict of interest does not impede publication in this journal,
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The corresponding author is responsible for informing all the authors regarding this policy
and ensuring that they comply with this guideline.

If the authors have no conflict of interest to declare, they must state the following: “The
author(s) declare(s) that they have no conflict of interest related to the publication of this
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7 - Ethics

Biota Neotropica is confident that the authors who submit manuscripts have complied with
the guidelines established by the ethics committees of their respective research institutions.
Studies involving human beings and/or clinical trials must be approved by the Institutional
Committee that assesses this type of research. This approval, as well as information on the
nature of this Committee, should be included in the Materials and Methods section. In the
case of human subjects, it is essential to include a declaration that prior informed consent was
obtained from all the participants, or a declaration stating why this was not necessary.

Biota Neotropica uses CrossCheck to identify any sort of plagiarism, double submissions,
already published articles and possible frauds in research.

8 — Publication frequency

Biota Neotropica is a quarterly journal that publishes 4 issues a year. The online publication
is continuous and the paper is published as soon as the authors approve the final document.
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An issue is finalized every three months. The Editorial Board may decide to publish special
editions of the journal.
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Abstract: In Brazil, the number of floristic inventories involving fems and lycophytes in the Cerrado domain is
considerable. However, most of the diversity is recorded for states in the Central-West Region. In addition to the Cerrado
domain, Maranhdo State contains part of Amazonia and a small portion of the Caatinga. However, for this state, ferns
and lycophytes are poorly sampled in floristic studies and data related to the diversity of these species are insufficient.
Due to the scarcity of data about these groups, conducting floristic inventories in the state is extremely important, mainly
in protected areas that contain regional vegetation near primary vegetation. Thus, the objective of the present study was
to conduct a floristic inventory of the fern and lycophyte species in Chapada das Mesas National Park. We identified 86
species: 69 species of ferns, distributed in 35 genera and 17 families; and 17 species of lycophytes, distributed in five
genera and three families. Among the species identified, five are new records for the Northeast Region of Brazil, twenty-
one are new records for Maranhdo State and eleven are new records for the Cerrado; until now, these were only recorded
for Amazonia and the Atlantic Forest. The most representative families were Pteridaceae with 14 species, Selaginellaceae
with 12 species, Thelypteridaceae with 11 species, and Anemiaceae, Hymenophyllaceae and Dryopteridaceae with six
species each. The rupicolous life form was predominant. The new occurrence records for the Cerrado, Northeast Region
and Maranhdo are evidence that floristic research of fems and lycophytes is still insufficient in these areas, and a greater
sampling effort is needed to increase what is known about the diversity of these plants.

Keywords: Carrado; Riparian forest; Northeast; Vascular plants; Rupicolous.

Samambaias e licofitas do Parque Nacional da Chapada das Mesas e arredores, Estado
do Maranhao, Brasil

Resumo: No Brasil o nimero de inventarios floristicos envolvendo samambaias e licofitas no dominio Cerrado sao
consideraveis. Entretanto, a maior parte dessa diversidade € registrada para os estados da regido Centro-Oeste. Além do
dominio Cerrado, o territério do estado do Maranhao inclui parte da Amazonia e uma pequena porgao da Caatinga. No
entanto, para este estado, samambaias e licdfitas sao pouco amostradas nos estudos floristicos e os dados relacionados a
diversidade dessas espécies sao insuficientes. Devido a escassez de dados sobre esses grupos, a realizacdo de inventarios
floristicos no estado é de extrema importincia, principalmente em unidades de conservagao que contém vegetagdo regional
similar & vegetacdo primaria. Assim, o objetivo do presente estudo foi realizar um inventario floristico das espécies
de samambaias e licofitas no Parque Nacional da Chapada das Mesas. Nos identificamos 86 espécies: 69 espécies de
samambaias, distribuidas em 35 géneros e 17 familias; e 17 espécies de licofitas, distribuidas em cinco géneros e trés
familias. Dentre as espécies identificadas, cinco sdo novos registros para aregido Nordeste doBrasil, vinte e uma sdo novos
registros para o Estado do Maranhdo e onze sdo novos registros para o Cerrado; até agora, esses foram registrados apenas
para a Amazonia e a Mata Atlantica. As familias mais representativas foram Pteridaceae com 14 espécies, Selaginellaceae
com 12 espécies, Thelypteridaceae com 11 espécies e Anemiaceae, Hymenophyllaceae e Dryopteridaceae com seis espécies
cada. A forma de vida rupicola foi predominante. Os novos registros de ocorréncia para o Cerrado, Nordeste ¢ Maranhdo
evidenciam que a pesquisa floristica de samambaias e licofitas ainda é insuficiente nessas areas, sendo necessario um
maior esfor¢o amostral para aumentar o conhecimento em relacéo a diversidade dessas plantas.

Palavras-chave: Cerrado,; Mata ciliar; Nordeste; Plantas vasculares; Rupicolas.
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Introduction

Ferns and lycophytes are seedless vascular plants that reproduce
from spores (Schuettpelz & Pryer 2008). They occur as various life
forms, of which the most commeon are terrestrial, epiphytic, rupicolous
and aquatic, and this has allowed them to widely colonize environments
worldwide, excepts for the poles (Mehltreter 2008, Zuquim et al. 2008).

For the world, the PPG I (2016) classified ferns and lycophytes into
two classes, 14 orders, 51 families, 337 genera, and 11,916 species. In
Brazil, it is estimated that there are 1,403 species, including 315 species
in the Cerrado phytogeographic domain, which represents 22.45% of
the species in Brazil (Samambaias e Licofitas in Flora do Brasil 2020).
Floristic inventories of these groups in the Cerrado have mostly been
conducted in the Southeast and Central-West regions of Brazil (e.g.,
Athayde Filho & Felizardo 2010, Forsthofer & Athayde Filho 2012,
Miguez et al. 2013).

The Cerrado occupies 2 1% of Brazil and is the second largest biome
inthe country; only Amazonia is larger. It is a world biodiversity hotspot
(Myers etal. 2000, Silva & Bates 2002) and widely used for agricultural
activities (Borlaug 2002). Although a large part of the Cerrado is
extremely important to the conservation of biodiversity, only 5.5%
of its original area consists of protected areas (PAs). Further, it is the
world hotspot with the lowest percentage of areas that are completely
protected (Brasil, Mittermeier et al. 2021).

In addition to the Cerrado domain, Maranhdo contains other
phytogeographic domains (i.e., a portion of Amazonia and a small part
of the Caatinga) and extensive transition areas between them, resulting
inhigh biodiversity in the state. However, the biodiversity in Maranhao,
especially lycophytes and ferns, could be underestimated because not
many areas have been sampled and studied (Table 1) (e.g., Bastos &
Cutrim 1999, Azevedo & Silva 2001, Fernandes et al. 2007, 2010,
Conceicdo & Ruggieri 2010, Concei¢do & Rodrigues 2010, Conceicdo
et al. 2015, Santos-Silva 2016, Silva et al. 2017, Santos-Silva et al.
2018, Silva-Tanior et al. 2018, Santos-Silva et al. 2019a, b, c, Barbieri
et al. 2020, Almeida et al. 2020, Silva-TJunior et al. 2020). According
to Samambaias e Licofitas in Flora do Brasil (2020), only 97 species
of ferns and lycophytes have been recorded in Maranhao. However,
based on a compilation of data published in floristic inventories about
the state (mentioned above), there are 24 families and 130 species
(Supplementary file 1). Among the studies cited above, most sampling
was conducted in the Amazon domain (64 species) (e.g., Silva Junior
et al. 2020), which includes an important federal protected area called
the Gurupi Biological Reserve (ReservaBiolégica do Gurupi) (Table 1).
In Maranhdo State, 12.5% of the Cerrado is within PAs, of which 5.7%
is completely protected under the category National Park (Parque
Nacional) and 6.8% is sustainably used and mainly environmental
protection areas (Areas de Protegio Ambiental) (Spinelli-Aratjo et al.
2016). In the Cerrado in the state, 74 species of ferns and lycophytes
have beenrecorded (Fernandes et al. 2007, 2010, Conceigao & Ruggieri
2010, Conceigao & Rodrigues 2010, Conceigdo et al. 2015, Silva et al.
2017, Santos-Silva et al. 2019b, ¢, Almeida et al. 2020, Samambaias
e Licofitas in Flora do Brasil 2020) (Supplementary file 1). Despite
the considerable number of studies conducted, the greatest diversity
recorded was 2 1 species for the municipality of Caxias, which includes
the Inhamum Environmental Protection Area (Area de Protegio
Ambiental do Inhamum) (Fernandes et al. 2007, 2010). Among the
studies published, only two were conducted in completely protected
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PAs: an inventory of ferns and lycophytes in Mirador State Park (Parque
Estadual do Mirador) (e.g., Conceicdo & Rodrigues 2010), which is the
largest protected area in Maranhdo State (437,000 ha); and an inventory
of lycophytes conducted in Chapada das Mesas National Park (Parque
Nacional da Chapada das Mesas) (e.g., Almeida et al. 2020).

Chapada das Mesas National Park (PNCM) is a protect area in
Maranhao that is predominantly Cerrado, in an environment that
transitions with the Caatinga and Amazon biomes (ICMBio 2021). All
stratifications associated with the Cerrado biome occur in this area,
including humid and dry forests, cerradao, cerrado ralo, marshes and
veredas. This PA is part of the Araguaia Bananal ecological corridor,
which is an important ecotone between the Cerrado and Amazon biomes
(MMA 2007).

Despite being created over 15 years ago and possessing diverse
phytophysiognomies of the Cerrado domain, including large areas of
field and savanna formations, the management plan of the park lacks
data about the floristic diversity (MMA 2012, ICMBio 2021). Further,
studies about the plant diversity of the area are recent (e.g., Silva et al.
2018, Oliveira et al. 2018, Fernandes et al. 2021, Silvaet al. 2021) and
only one is about vascular plants (e.g., Almeida et al. 2020).

Thus, the objective of this work was to conduct a floristic survey
in PNCM, an extremely important region for the conservation of
biodiversity in the Cerrado that is in a transition area, with the goal
of providing new information about the ferns and lycophytes of the
Cerrado domain and Brazil. This data will contribute to future works
about ecology, conservation and environmental education in the area,
as well as the management plan for the park.

Material and Methods

1. Study area

The Chapada das Mesas National Park, comprises approximately
160,000 ha of Cerrado divided into two polygons, one with around
120,000 ha and another with about 40,000 ha, which are distributed
in the municipalities of Carolina, Riachdo and Estreito in southeastern
Maranhao State (Brasil 2006, ICMbio 2021).

The climate is predominantly seasonal tropical, type Aw (Képpen
1948), with a dry season for 3 to 5 months and a rainy season with
average rainfall ranging from 1,250 to 1,500 mm, an average annual
temperature between 20°C and 27°C and average relative air humidity
of approximately 60% (Pereira et al. 2011).

Hydrologically, the area is very rich. The main watercourses are the
Farinha River (norther portion) and Itapecuru River (southern portion),
there are over 400 springs in the interior, and along the watercourses
there are well-conserved riparian forests (ICMBio 2021).

The relief is characterized by the presence of sandstone and typical
forms of paleokarst in sandstone (e.g., hilltop arches, small cavities,
canyons, paleosinkholes, sinkholes and river resurgences), which
is closely related to the evolution of the subterranean drainage and
river incision (Martins et al. 2017). The soil is predominantly sandy
where there are Cerrado sensu snicto and campo sujo physiognomies.
However, there are also places with richer soils, mainly on the tops of
mountains that have patches of semideciduous forest (ICMBio 2021).

In addition to the natural vegetation cover typical of the Cerrado
biome that contains many phytophysiognomies, among which savanna
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Table 1. Scientific studies of ferns and lycophytes conducted Maranhao State. Author(s), article title, species, genus and family numbers (Quant.
spp./gen./fam.), new records, size of area and phytogeographic domain.

Author(s) Article title Quank. Spp/ New records Size of area Pbytogeog.rap iy
gen./ fam. domain
Bastos & Cutrim 1999 Pteridoflora da‘ReseFva Florestfll do Sacavém, 15/12/9 15 } Amazonia
Sao Luiz-Maranhao
Ocorréncia de Lycopodiella cernua (L.)
Azevedo & Silva Pichi-Sermolli (Pteridophyta: Lycopodiopsida: 5 .
2001 Lycopodiaceae) nas bordas de manguezal, Sdo LiLid ) ) AmEzg
Luis — Maranhao — Brasil
Diversidade Floristica de Pteridofitas da
Fernandes et al. 2007 Area de Preservagao Ambiental do Inhamum, 13/12/9 7 4,500 ha Cerrado
Caxias, Maranhio, Brasil
Fernandes et al. 2010 Samarnbaias e licofitas do municipio de 21/16/ 11 6 531,350 ha Cerrado
Caxias, Maranhdo, Brasil
Conceicdo & Pteridofitas do Parque Estadual do Mirador:

: . ’ 7/7/6 - 450,838 h Cerrads
Rodrigues 2010 Maranhao, Brasil n a errado
Concei¢io & Ruggieri Pteridofitas do municipio de Tufilindia, estado s N Iravsition areas

5 5 9/9/7 - 134.,6 km? Cerrado and
2010 do Maranhdo, Brasil .
Amazonia
- Pteridoflora e seus aspectos ecologicos no
- / / - - A
Conceigdo et al. 2015 yousiic i Timen: Mussabii: Srasd] 9/7/6 Cerrado
Cyathea delgadii Sternb. (Cyatheaceae,
Santos-Silva 2016 Samanllbala): Caract’eflzaq-ao ° ec?lﬂglﬂ 1/1/1 - - Cerrado
populacional no dominio fitogeografico do
Cerrado
Silva etal. 2017 Licofitas ¢ Samambaias no Cerrado doLeste 5 15 1 1.430,1 km? Cerrado
do Maranhao, Brasil
: Nova ocorréncia de Lycopodiaceae
Eg};}lgoas-sﬂva etal (Lycophyta) para o estado do Maranhéo: 1/1/1 1 - Cerrado
- Pseudolyeopodiella carnosa (Silveira) Holub
Santos-Silva et al. Association of Anuran to Cyathea delgadii
. . 1/1/1 - - Cerrado
2018b Sternb. (Cyatheaceae) in Cerrado from Brazil
SilvacTimior et al First record of the exotic fern Pteris tripartita
’ Sw. (Pteridaceae) for the Maranhao state, 1/1/1 1 - Amazonia
2018 :
northeastern Brazil
i Formigas associadas a Cyathea delgadii
f;r]x;os-&ha etal, Sternb. (Cyatheaceae) em um fragmento de 1/1/1 - - Cerrado
=01 Cerrado maranhense, Nordeste, Brasil
Santos-Silva et al. New occurrences of Schizaeaceae for the 3/2/1 1 o
2019b Maranhio and Brazilian Cerrado e }
Sanfos-Silva ef al Structure and spatial distribution pattern of 1.438,1 km 2,
2019 ) Cvathea delgadii Sternb. (Cyatheaceae) in two 1/1/1 - e 2.107.403
- ’ Cerrado areas, in the Northeast of Brazil kim2
z Lycophytes of the Chapada das Mesas
202
Almeida etal. 2020 Nafional Patk, Ceras; Matsntns, Brizil 6/3/3 1 160,000 ha Cerrado
Silva Junior et al. Ferns and lycophytes of remnants in Amazénia o, . . .
2020 Mararihense, Brazil 64/36/ 18 24 81.208,40 km? Amazonia
Distribui¢ao, Morfologia e Anatomia de
Barbieri ot al. 2020 Monilofitas (Samambaias) Aquaticas de 31/2/2 } } Amazonia

pequenas lagoas na area Itaqui-Bacanga, ilha
de Sao Luis — Ma
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and forest aspects are notable, there are also Caatinga and Amazonian
species, which help characterize the high diversity of the area (ICMBio
202 1). These vegetation characteristics, including the presence of well-
conserved riparian forests along watercourses, large patches of cerradio
and other types of phytophysiognomies, are essential for maintaining
the biodiversity in the region (Marques 2012).

2. Data collection

The species were collected during four expeditions, in March and
October 2017, June 2018 and February 2020, which were three days
each and included the dry and rainy seasons. Collecting was based on
the methods proposed by Filgueiras et al. (1994). Microenvironments
in the study area were selected and explored randomly, with the goal
of visiting the greatest number of places where taxa might occur. The
sampling points were mapped (Figure 1).

Herbarium specimens were made based on standard techniques used
forseedless vascular plants (Silva 1989). All the material was deposited
in the CCAA herbarium (RBH 2019), at the Federal University of
Maranh@o, Campus Chapadinha. When available, duplicates were sent
to the following institutions: MG, HBRA and BHCB (Thiers 2019).

The identification and distribution of the species and genera were
based on specialized literature, such as PPG I (2016), IPNI (2019) the
Flora do Brasil 2020 monographs, as well as revisions and regional
floras (e.g., Tryon & Stolze 1994, Moran & Riba 1995, Mickel & Smith
2004). When needed, some species were sent to specialists to confirm
the identification.

The terminology follows Lellinger (2002). Family and genus
delimitations are based on PPG I (2016). Nomenclature and authors
of the species follow the International Plant Names Index (IPNI 2019)
and Tropicos (2019). The images of species were taken with a digital
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Figure 1. Localization map of the study area, showing samples sites inside and outside the Chapada das Mesas National Park (Modified from: Silva et al. 2021).

camera in the field or from herbarium specimens (fertile parts). The
photographic plates, preferentially of new records for Maranh#o State,
were made with Photoshop® CS6 v.13.0 (Adobe Systems 2012).

Comments about the environment of occurrence are based on the area

where the material was collected. Life forms were determined based
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on Lellinger (2002), Zuquim et al. (2008) and Irgang et al. (1984). For
floating aquatic plants that grow exclusively in aquatic environments
(e.g., lakes, ponds), without connection to the soil, we follow Pedralli
et al. (1985) apud Pott et al. (1989).
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The types of phytophysiognomies (or habitat of occurrence) of the
species were based on field observations and follow the classification
of Flora do Brasil (2020). The following categories were considered:

- Open riparian forest: forest vegetation associated with
watercowrses that is wide with trees spaced apart; - Closed riparian
forest: forest vegetation associated with watercourses that is narrower
with trees closer together and a canopy; - Cerrade sensu stricto:
presence of short, inclined, tortuous trees with thin trunks and irregular,
twisted branches, generally with signs of past fires, and the presence
of a lot of grass in the understory; - Anthropogenic area (pasture):
environment where the original vegetation was destroyed in relation
to the primary phytophysiognomy and transformed into pasture with
babacu palms; - Vereda: area of open marsh with grasses, buriti
palms and a few shrubs, which is associated with nearby forest with
watercourses.

The microenvironments preferred by the species were defined
based on field observations, such as the following:

Rocky banks: located along the margins of watercourses inside
forests, formed by rocks that are bare or only have a thin layer of
humus, with a slight to vertical (90°) incline; - Non-rocky banks:
located along the margins of watercourses inside forests, formed by
various soil types (non-rocky), with a slight to vertical incline (90°);
- Waterfall areas: locations near a waterfall and formed by vertical
(90°) rock faces with constant water vapor; - Rock walls: blocks of
continuous rock forming vertical (90°) rock extensions (taller than the
banks), with bare rock or only a thin layer of humus, located along the
margins of watercourses inside riparian forest or between Cerrado sensu
stricto vegetation; - Marshy areas with buriti palms: locations with
wet soil that are associated with watercourses inside forest where buriti
palms predominate; -Marshy areas with grasses: locations with wet
soil that are associated with watercourses in open areas where there are
a few shrubs and grasses predominate; - Pasture with babacu palms;
- Forest interior in flat area; - Open flooded area.

Results

1. Ferns and lvcophytes diversity

We identified 86 species of ferns and lycophytes: 69 species of
ferns, distributed in 35 genera and 17 families; and 17 species of
Iycophytes, distributed in five genera and three families (Table 2 and
Supplementary file 2).

Among the species identified, five are new records for the Northeast
Region of Brazil, twenty-one are new records for Maranhdo State
and eleven are new records for the Cerrado of Brazil that, until now,
were only recorded for Amazonia and the Atlantic Forest (Table 2 and
Supplementary file 2).

The most representative families were Pteridaceae with 14 species,
Selaginellaceae with 12 species, Thelypteridaceae with 11 species, and
Anemiaceae, Hymenophyllaceae and Dryopteridaceae with six species
each (Table 2).

Seven species were identified to the genus level, and all other species
were identified to the species level. Elaphoglosstim sp. was identified to
the genus level since only sterile material was collected. The other six
species (Selaginella sp.1, Selaginella sp.2, Selaginella sp.3, Blechnum
cf. occidentale, Blechmuim sp., and Adianium sp.) were identified to the
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genus level due to the confusing taxonomy or probably hybrid (pers.
com., Vinicius Dittrich, Luis Armando Goes Neto and Jefferson Prado).

The rupicolous life form had the highest number of species, with 22
species (58% of the total number of species), followed by terrestrial with
15 species (22% of the total), epiphytic with three species, terrestrial
climber with three species, fixed aquatic with two species, and floating
aquatic with one species. Forty species had more than one life form:
32 terrestrial and rupicolous; seven epiphytic and ripicolous; and one
terrestrial, epiphytic and rupicolous (Table 2).

2. New records: Northeast Region, Maranhdo and the
Cerrado domain

Selaginella conveluta (Arn.) Spring.

(Figure 2A)

Rupicolous on a rocky bank in a waterfall area. Habitat: open
riparian forest.

Geographic distribution: AL, BA, CE, MA, PB, PE, PL. RN, SE,
GO, MS, MT, ES, MG, RJ, SP, PR (Caatinga, Cerrado and Atlantic
Forest). New record: Maranhao.

Selaginella minima Spring.

(Figure 2C)

Terrestrial on a non-rocky bank and rupicolous plant collected on
a rocky bank in a waterfall area, near the margin of a trail. Habitat:
closed riparian forest. Geographic distribution: AM, AP, PA, RO,
MA, PI, GO, MT (Amazonia and Cerrado). New record: Maranhdo.

Selaginella sulcata (Desv. ex Poir.) Spring ex Mart.

(Figure 2F)

Rupicolous on a rocky bank on the top of a hill, near a watercourse.
Habitat: open riparian forest, closed riparian forest. Geographic
distribution: AC, AM, PA, BA, CE, MA, PB, PE, MS, MT, ES, MG,
RI, SP, PR, RS, SC (Amazonia, Cerrado and Atlantic Forest). New
record: Maranhdo and Cerrado.

Iycopodiella longipes (Grev. & Hook.) Holub.

(Figure 3A)

Terrestrial in an open marshy area with grasses. Habitat: vereda.
Geographic distribution: AC, AM, RR, BA, MA, DE, GO, MG, RJ,
SP, PR, RS, SC (Amazonia, Cerrado, Atlantic Forest and Pampa). New
record: Maranhdo and Cerrado.

Palhinhaea camporum (B. Ollg. & Windisch) Holub.

(Figure 3B)

Terrestrial in an open marshy area with grasses. Habitat: vereda.
Geographic distribution: AC, AM, AP, PA, RO, RR, TO, BA, MA,
PE, PI, DF, GO, MS, MT, MG, SP, PR, SC (Amazonia, Cerrado and
Atlantic Forest). New record: Maranhdo.

Anemia buniifelia (Gardner) T.Moore.

(Figure 4A)

Rupicolous near the margin of a trail on a rocky bank in a waterfall
area. Habitat: open riparian forest. Geographic distribution: AM,
PA, TO, BA, MA, DF, GO, MT, MG (Amazonia and Cerrado). New
record: Maranhao.

Anemia elegans (Gardner) C.Presl.

(Figure 4B)

Rupicolous on a rock wall and in rock cracks on the margin of a
trail. Habitat: Cerrado sensu sfricio. Geographic distribution: TO,
BA, MA, DF, GO, MT, MG (Cerrado). New record: Maranhao.

Anemia trichorhiza Gardner.
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Table 2. List of fern and lycophyte species in Chapada das Mesas National Park, Maranhao State, Brazil. New records for Maranhao,
the Northeast Region and the Cerrado are in bold. Life form/growth, Habitat, Microenvironments.

CLASS, FAMILY, species

Life forms/growth

Habitat

Microenvironments

LYCOPODIOPSIDA
ISOETACEAE

Isoetes panamensis Maxon &
C.V. Morton
SELAGINELLACEAE
Selaginella conduplicata Spring
Selaginella convolita (Am.)

Fixed aquatic

Terrestrial/Rupicolous

Rupicolous

Open riparian forest

Open riparian forest

Open riparian forest

Waterfall areas

Rocky banks/Waterfall areas
Rocky banks/Waterfall areas

Spring
Sei’ggme.’i’a ervthropus (Mart.) . CleiSe R Rt Non-rocky banks/Waterfall
Spring areas
Selaginella flagellata Spring Terrestrial Closed riparian forest Non-rocky banks
Selaginella margnara (I.-lumb. . CleiSe R Rt Non-rocky banks/Waterfall
& Bonpl. ex Willd.) Spring areas
Selaginella mimma Spring Terrestrial/Rupicolous Closed riparian forest Tonsacky :reas Wasiall
Selaginella radiata (Aubl.) . . Open riparian forest/Closed  Non-rocky banks/Rock walls/
: Terrestrial/Rupicolous S
Spring riparian forest Waterfall areas
s / o /
Selaginella simplex Baker Terrestrial/Rupicolous pan riparian faiClond Mon:coeky banky Wacral]
riparian forest areass
Selaginella sulcata (Desv. ex ; Open riparian forest/Closed
Poir.) Spring ex Mart. Mgt GrS riparian forest Rookys
Selaginella sp.1 Epiphytic Closed riparian forest Moutocky :;T? Wateriall
Selaginella sp.2 Epiphytic Closed riparian forest Panrogky ::;r::sfwmerfall
. . . _— Non-rocky banks/Waterfall
Selaginella sp.3 Epiphytic/Rupicolous Closed riparian forest RS yareas A
LYCOPODIACEAE
Lyecopaodiella longipes (Grev. & : ;
ook JHIb Terrestrial Vereda Marshy areas with grasses
Palhinhaea camporum (B. Ollg. ; :
& Windisch) Holub Terrestrial Vereda Marshy areas with grasses
Pallinkiake:cama (L) Faneo Terrestrial Vereda Marshy areas with grasses
& Vasc.
Pseudolycopodiella
meridionalis (Underw. & Loyd) Terrestrial Vereda Marshy areas with grasses
Holub
ANEMIACEAE
Ay D hE OardneD Rupicolous Open riparian forest Rocky banks; Waterfall areas
T.Moore
A la el Gard
nan e elegans|(Gardie) Rupicolous Cerrado sensu stricto Rock walls
C.Presl
genaferrueoten i e Terrestrial/Rupicolous Closed riparian forest Rocky banks/Non-rocky banks
Bonpl. ex Kunth P P
Anemia hirsuta (L.) Sw. Terrestrial/Rupicolous Closed riparian forest Rocky banks/Non-rocky banks
Closed riparian forest/Open
3 st ; ; S < Rocky banks/Non-rocky
Anemia oblongifolia (Cav.) Sw. Terrestrial/Rupicolous riparian forestr. Cerrado sensu S
stricto
Anemia trichorhiza Gardner Rupicolous Cerrado sensu stricto Rock walls
BLECHNACEAE
Blechnum cf. occidentale Terrestrial/Rupicolous Closed riparian forest Rocky banks/Waterfall areas
. Closed riparian forest/
Blech ! R 1 Rock wall
echnum sp upicolous Cerrado sensu stricto ock walls
Salpichlaena hookertana I trial climb ClosadFbara st R banks/Waterfall
(Kuntze) Alston errestrial climber osed riparian fores ocky banks/Waterfall areas
Contmued...
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Telmatoblechnum serrulatum
(Rich.) Perrie, D.J. Ohlsen &
Brownsey
CYATHEACEAE

Cyathea delgadii Sternb.
Cyathea microdonta (Desv.)
Domin
DENNSTAEDTIACEAE
Pteridium esculentum (G.Forst.)
Cockayne subsp. gryphus
Schwartsb. var. harpianum
Schwartsb. & a.Yanez
DRYOPTERIDACEAE
Bolbitis serratifolia Schott
Cyelodium meniscioides
(Willd.) C. Presl

Dryopteris patula (Sw.)
Underw.

Elaphoglossum scalpellum
(Mart.) T. Moore
Elaphoglossuni sp.
Polybotrya sorbifolia Mett. ex
Kuhn
GLEICHENIACEAE

Dicranopteris flexuosa
(Schrad.) Underw.

HYMENOPHYLLACEAE
Didymoglossum angustifions
Fée

Didymoglossum pinnatinervium
(Jenman) Pic.Serm.
Tiichomanes arbuscula Desv.
Trichomanes cristatum Kaulf.

Tiichomanes hostmannianum
(Klotzsch) Kunze

Tiichomanes pimnatum Hedw.

LINDSAEACEAE

Lindsaea divaricata Klotzsch

Lindsaea guianensis subps.
lanceastrum K. U Kramer
Lindsaea lancea (L.) Bedd.
Lindsaea pallida Klotzsch
LYGODIACEAE
Lygodium venustiuim Sw.

Terrestrial

Terrestrial/Rupicolous

Terrestrial

Terrestrial/Rupicolous

Rupicolous

Terrestrial/Rupicolous
Rupicolous

Rupicolous
Rupicolous

Rupicolous

Terrestrial/Rupicolous

Epiphytic/Rupicolous

Rupicolous

Rupicolous
Terrestrial/Rupicolous

Rupicolous

Terrestrial/Rupicolous

Terrestrial/Rupicolous/
Epiphytic

Rupicolous

Terrestrial/Rupicolous
Terrestrial

Terrestrial climber

Closed riparian forest

Closed riparian forest

Closed riparian forest

Closed riparian forest

Closed riparian forest

Closed riparian forest
Closed riparian forest

Closed riparian forest
Closed riparian forest

Closed riparian forest

Closed riparian forest/
Cerrado sensu stricto/Vereda
with grasses

Closed riparian forest

Closed riparian forest

Closed riparian forest
Closed riparian forest

Closed riparian forest

Open riparian forest/Closed
riparian forest

Closed riparian forest

Closed riparian forest

Closed riparian forest
Closed riparian forest

Open riparian forest

Marshy areas with buriti palms

Rock walls/Waterfall areas

Rock walls/Waterfall areas

Rock walls/Waterfall areas

Rock walls/Waterfall areas
Marshy areas with buriti
palms/Waterfall areas

Rock walls

Rock walls/Waterfall areas
Rock walls/Waterfall areas

Waterfall areas

Margin of riparian forest/
Waterfall areas

Rocky banks/ Waterfall areas

Rocky banks/Waterfall areas

Rocky banks
Rocky banks/Waterfall areas

Rocky banks

Rocky banks/Waterfall areas

Marshy areas with buriti
palms/Waterfall areas/ Rock
walls

Rocky banks

Rocky banks/Non-rocky banks
Non-rocky banks

Rocky banks/Non-rocky banks

Lygodium volubile Sw. Terrestrial climber Open riparian forest Rocky banks/Non-rocky banks
METAXYACEAE
P . Marshy areas with buriti
Jéf;:‘?;a gfllke” (et Terrestrial/Rupicolous Open rﬁ) ai?:nf?;::;:Closed palms/Waterfall areas/ Rocky
kN P banks/Non-rocky banks
NEPHROLEPIDACEAE
Nephiolepis biserrata (Sw.) - ’ _ Rocky banks/Marshy areas
Schott Terrestrial/Rupicolous Closed riparian forest with b pules
lephrolepi i i
g:ﬁﬁaofep L Epiphytic Anthropogenic area Pasture with babacu palms
Contmued..

http://dx dot.org/10.1590/1676-0611-BN-2021-1273

http-/fwww: scielo br/bn



_..Continuation

Biota Neotropica 22(1): €20211273, 2022

Fernandes RS. etal

POLYPODIACEAE

Microgramma persicariifolia
(Schrad.) C.Presl

Phlebodiwm aurewn (L.) J. Sm.

Pleopeliis burchellii (Baker)
Hickey & Sprunt ex AR. Sm.

Serpocaulon triseriale (Sw.)
AR.Sm.

PTERIDACEAE

Adiantum deflectens Mart.

Adiantum intermedium Sw.

Adwantum lafifolium Lam.
Adiantum petiolatum Desv.
Adiantum pulverulentum L.
Adiantum serratodentatum
Willd.

Adiantum sinuosum Gardner
Adiantum terminatum Kunze
ex Miq.

Adiantum tetraphylium Willd.
Adiantum sp.

Ceratopteris thalictroides (L.)
Brongn.

Cheilanthes pohliana Mett.

Pityrogramma calomelanos (L.)
Link

Vittaria lineata (L.) Sm.

SALVINIACEAE

Azolla microphylla Kaulf.
SCHIZAEACEAE
Aetinostachys penmila (Sw.)
Hook.

Schizaea elegans (Vahl) Sw.

Schizaea incurvata Schikuhr
TECTARIACEAE

Tectaria incisa Cav.
THELYPTERIDACEAE
Chiistella conspersa (Schrad.)
ALgve & D.Love

Chiistella hispidula (Decne.)
Holttum

Gomopteiis biformata
(Rosenst) Salino & T.E.
Almeida

Macrothehpteris torresiana
(Gaudich.) Ching

Meniscium angustifolium Willd.

Epiphytic/Rupicolous
Epiphytic/Rupicolous
Epiphytic/Rupicolous

Terrestrial/Rupicolous

Terrestrial/Rupicolous

Terrestrial/Rupicolous

Terrestrial/Rupicolous
Rupicolous
Rupicolous

Terrestrial
Rupicolous
Rupicolous

Terrestrial
Terrestrial

Fixed aquatic

Rupicolous

Terrestrial/Rupicolous

Epiphytic/Rupicolous

Floating aquatic

Terrestrial

Terrestrial/Rupicolous

Terrestrial

Rupicolous

Terrestrial/Rupicolous

Terrestrial/Rupicolous

Terrestrial/Rupicolous

Rupicolous

Terrestrial/Rupicolous

Shaded riparian forest/ Rock
walls/Waterfall areas
Pasture with babagu palms;

Closed riparian forest

Anthropogenic area/Open

riparian forest Rocky banks
Closed riparian forest Rock walls
Open riparian forest Rocky banks/Non-rocky banks
Open riparian forest/Closed Rocky banks/Non-rocky
riparian forest banks/Waterfall areas
e Rocky banks/Non-rocky
Closed riparian forest b Waterfall arcas
Closed riparian forest Rocky banks/Non-rocky banks
Closed riparian forest Rocky banks
Closed riparian forest Rocky banks
Open riparian forest Non-rocky banks
Cerrado sensu stricto Rock walls

Closed riparian forest Rocky banks/Waterfall areas

Forest interior in flat area
Forest interior in flat area

Open riparian forest
Open riparian forest

Open riparian forest Open flooded area
Cerrado sensu stricto Rock walls
Marshy areas with buriti
Closed riparian forest palms/Rock walls/Non-rocky
banks
Open riparian forest/Closed Rock walls
riparian forest
Open riparian forest Open flooded area

Cerrado sensu stricto Forest interior in flat area

Closed riparian forest/
Cerrado sensu stricto
Cerrado sensu stricto

Non-rocky banks/Forest
interior in flat area
Forest interior in flat area

Closed riparian forest Rocky banks/Waterfall areas

Closed riparian forest Darshyrcon vt buekd pa'ons/
P Rock walls/Non-rocky banks
Closed riparian forest Rock walls/Non-rocky banks

Open riparian forest Rock walls/Waterfall areas

Closed riparian forest Rock walls/Waterfall areas

Closed riparian forest Rock walls/Waterfall areas

Meniscium arborescens Humbl . Open riparian forest/Closed Marshy areas with buriti
- Terrestrial 5 palms/Rock walls/Non-rocky
& Bonpl. ex Willd. riparian forest
banks

i 7 Marshy areas with buriti palms/
Meniscium chrysodioides Fée. Terrestrial Shas: FiRaran borest/Closed Rock walls/Non-rocky banks/

riparian forest

Waterfall areas
Continued...
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Meniscium delicatum R.S.
Fernandes & Salino
Meniscium hostmannii
(Klotzsch) R.S. Fernandes &
Salino

Meniscium maxonianum (AR
Sm.) R.S. Fernandes & Salino

Meniscium serratum Cav.

Rupicolous

Terrestrial/Rupicolous

Terrestrial/Rupicolous

Terrestrial/Rupicolous

Closed riparian forest

Closed riparian forest

Closed riparian forest

Open riparian forest

Rock walls/Waterfall areas

Rock walls/Non-rocky banks

Rock walls/Non-rocky banks

Marshy areas with buriti palms/
Rock walls/Non-rocky banks

Figure 2. Habit. A. Selaginella convoluta (Am.) Spring. B. Selaginella marginata (Humb. & Bonpl. ex Willd.) Spring. C. Selaginella minima Spring. D. Selaginella
simplex Baker Habit. E. Seleginella erythropus (Mart.) Spring. F. Selaginella sulcata (Desv. ex Poir.) Spring ex Mart. Scale bar: B; F= 2em; C=lem.
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Figure 3. Habit. A. Lycopodielia longipes (Grev. & Hook ) Holub. B. Palhinhaea camporum (B. Ollg. & Wmndisch) Holub. C. Pseudolycopodiella meridionalis
(Underw. & Loyd) Holub.
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Figure 4. A. Anemia buniifolia (Gardner) T Moore. Habut. B. .dnemia elegans (Gardner) C.Presl. Habit. C. Anemia hirsuta (L.) Sw. Habit. D. Anemia oblongifolia
(Cav.) Sw. Habit. E. Blechmum cf. occidentale. Habit. F. Blechnum sp. Habit. G. Salpichlaena hookeriana (Kuntze) Alston. Habit. H. Preridium esculentum (G.Forst.)
Cockayne subsp. gryphus Schwartsb. var. harpianum Schwartsb. & A Yanez Sterile Pinnae Scale bar A; H=Zem
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Mustration. Mickel (2016: 126, fig. 13A-C).

Rupicolous on a rock wall on the margin of a trail. Habitat: Cerrado
sensu siricto. Geographic distribution: MA, DF, GO, MS, MT, MG,
SP, PR (Cerrado and Pantanal). New record: Northeast Region.

Salpichleena hookeriana (Kuntze) Alston

(Figure 4G)

Terrestrial climber growing on a rocky bank near a waterfall area.
Habitat: closed riparian forest. Geographic distribution: AC, AM,
PA, MA, RO, MS, MT (Amazonia and Cerrado). New record: Northeast
Region and Cerrado.

Bolbitis serratifolia Schott.

(Figure 5A)

Rupicolous on a rock wall near a waterfall area. Habitat: closed
riparian forest. Geographic distribution: AC, AM, PA, RO, CE, MA,
GO, MS, MT, ES, MG, RJ, SP, PR, RS, SC (Amazonia, Cerrado and
Atlantic Forest). New record: Maranhdo and Cerrado.

Cyclodium meniscioides (Willd.) C. Presl

(Figure 5B)

Terrestrial in a marshy area with buriti palms and rpicolous
plant in a waterfall area. Habitat: closed riparian forest. Geographic
distribution: AC, AM, AP, PA, RO, TO, BA, CE, MA, PB, PE. PI,
RN, DF, GO, MS, MT, ES, MG, SP (Cerrado and Atlantic Forest).
New record: Maranhéo.

Dryopteris patula (Sw.) Underw.

(Figure 5C)

Rupicolous ona rock wall on the margin of a watercourse. Habitat:
closed riparian forest. Geographic distribution: AC, AM, AP, PA,
RO, BA. MA, PI, GO, MT. ES, MG, RJ, SP, PR, RS, SC (Amazonia,
Cerrado and Atlantic Forest). New record; Maranhdo.

Elaphoglossum scalpelfum (Mart.) T. Moore.

(Figure 5D)

Rupicolous on a rock wall and near a waterfall area. Habitat: closed
riparian forest. Geographie distribution: AM, RO, TO, BA, MA, PI,
DF, GO, MT, MG, SP (Cerrado). New record: Maranhdo.

Polybotrya sorbifolia Mett. ex Kuhn.

(Figure 5E)

Rupicolous on a rock wall. Habitat: closed riparian forest.
Geographic distribution: PA, RO, AL, MA, PE, GO, MT, MG, SP
(Amazonia, Cerrado and Atlantic Forest). New record: Maranhdo.

Didymoglossum angustifrons Fée

(Figure 5F-G)

Epiphytic from the base of a trunk of a live tree and rupicolous
plant on a rocky bank in a waterfall area. Habitat: closed riparian
forest. Geographic distribution: AM, AP, PA, RO, BA, MA, CE,
MT, MG, RJ, SP, PR (Amazonia, Cerrado and Atlantic Forest). New
record: Maranhao.

Didymoglossum pinnatinervium (Jenman) Pic.Serm.

(Figure 5H)

Rupicolous on a rocky bank in a waterfall area. Habitat: closed
riparian forest. Geographic distribution: MA (Cerrado). New record:
Northeast Region and Cerrado.

Trichomanes arbuscula Desv.

(Figure 5T)

Rupicolous ona rocky bank Habitat: closed riparian forest. Geographic
distribution: AC, AM. AP, PA, BA, MA. PE. MT. ES (Amazonia, Cerrado
and Atlantic Forest). New record: Maranhao and Cerrado.

hitp://www scielo br/bn

Lindsaea pailida Klotzsch

(Figure 6B)

Terrestrial on a sandy bank near the margin of a river. Habitat:
closed riparian forest. Geographic distribution: AC, AM, AP, PA,
BA, MA, PE, MT (Amazonia, Cerrado and Atlantic Forest). New
record: Maranhdo.

Metaxya parkeri (Hook. & Grev.) J. Sm.

(Figure 6D)

Terrestrial on a sandy bank with litter and rupicolous plant on rock
walls near watercourses, such as creek banks and waterfalls. Habitat:
closedriparian forest. Geographic distribution: AC, AM, AP, PA. BA,
MA, PE, MT (Amazonia, Cerrado and Atlantic Forest). New record:
Cerrado.

Nephrolepis pectinata (Willd.) Schott.

Mlustration. Maciel (2016: 80, fig. 1h-k).

Epiphytic in the upper part of a babagu palm in an area of pasture.
Habitat: anthropogenic area. Geographic distribution: AC, AM, AP,
PA, BA, MA, PE, MT (Amazonia, Cerrado and Atlantic Forest). New
record: Maranhao.

Serpocanlion friseriale (Sw.) AR.Sm.

(Figure 6C).

Terrestrial on a non-rocky bank near an area with buriti palms and
rupicolous plant collected on a rocky bank. Habitat: open riparian
forest. Geographic distribution: AC, AM, PA, TO, AL, BA, CE,
MA., PE, DF, GO, MS, MT, ES, MG, RJ, SP, PR, RS, SC. (Amazonia,
Caatinga, Cerrado, Atlantic Forest, Pampa and Pantanal). New record:
Maranhao.

Adiantum intermedium Sw.

(Figure 7A)

Rupicolous on a rocky bank and terrestrial plant collected on a
non-rocky bank in a waterfall area. Habitat: closed riparian forest.
Geographic distribution: MA, DF, GO, MS, MT, MG, RJ, SP, PR,
SC (Amazonia, Cerrado and Atlantic Forest). New record: Maranhao.

Adiantum tetraphyllum Humb. Bonpl. ex Willd..

Ilustration. Prado et al. (2017: 45, fig. 46E, F).

Terrestrial in capoerra in terra firme forest near a watercourse.
Habitat: closed riparian forest. Geographic distribution: AC, AM,
AP, PA_ RO, RR, TO, BA, CE, MA, PE, DF, GO, MS, MT, ES, MG,
RJ, SP, PR, SC (Amazonia, Cerrado and Atlantic Forest). New record:
Maranhéo.

Azolla micrephyiia Kaulf..

(Figure 7G)

Floating aquatic in open flooded area above a waterfall. Habitat:
open riparian forest. Geographic distribution: AM, BA, CE, MA, PE,
SE. MG, PR, SC. (Amazonia, Caatinga, Cerrado and Atlantic Forest).
New record: Cerrado.

Schizaea incurvata Schiuhr.

Terrestrial on a non-rocky bank inside a forest in a flat area with
litter. Habitat: Cerrado sensu sfricto. Geographic distribution: AM,
AP, PA, RO, MA (Amazonia and Cerrado). New record: Northeast
Region and Cerrado.

Tectaria incisa Cav.

(Figure 8A)

Rupicolous on a rocky bank in a waterfall area. Habitat: closed
riparian forest. Geographic distribution: AC, AM, AP, PA, RO, RR,
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Figure 5. A. Bolbitis serratifolia Schott. Habit. B. Cyclodium meniscioides (Willd.) C. Presl. Habit. C. Dryopteris patula (Sw.) Underw. Habit. D. Elaphoglossum
scalpellum (Mart.) T. Moore. Stenle fronds. E. Pohybotrya sorbifolia Mett. ex Kuhn. F-G. Didymoglossum angustifions Fée. F. Habit. G. Fertile frond. H. Didymoglossum
pmnatinervium (Jenman) Pic.Serm. Fertile frond I. Trichomanes arbuscula Desv. Habit. Scale bar: D =2cm.
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Figure 6. A Lindsaea guianensis subsp. lanceastrum K UXramer. Habit. B. Lindsaea pallida Klotzsch. Fertile frond C. Serpocaulon triseriale (Sw) AR Sm.

Habit. D. Metaxya parkeri (Hook. & Grev.) J. Sm.. Habit. E. Microgramma persicariifolia (Schrad.) C Presl. Habit. Scale bar: B =2cm.

AL, BA, CE, MA, PE, MS, MT, ES, MG, RJ, SP,PR, RS, SC (Amazonia,
Cerrado and Atlantic Forest). New record: Cerrado.

Goniaopteris biformata (Rosenst) Salino & T.E. Almeida

(Figure 8D)

Terrestrial on the margin of a waterfall and rupicolous plant
collected on a rock wall. Habitat: open riparian forest. Geoegraphic
distribution: AC, PA, GO, MS, MT, MG, SP (Amazonia, Cerrado and
Atlantic Forest). New record: Cerrado.

Macrothelypteris torresiana (Gaudich.) Ching.

Mlustration. Smith (1992: 4, fig. 1a-d).

Rupicolous on a rock wall near a waterfall. Habitat: closed riparian
forest. Geographic distribution: RO, AL, BA, CE, MA, PB, PE, RN,
DF, GO, MS, MT, ES, MG, RJ, SP, PR, RS, SC (Cerrado, Atlantic
Forest and Pampa). New record: Maranhdo.

Meniscium chrysodioides Fée.

hitp:/fwww scielo br/bn

(Figure 8E)

Terrestrial on a non-rocky bank, in a marshy area with buriti
palms, and rupicolous plant collected on a rock wall in a waterfall
area. Habitat: open riparian forest; closed riparian forest. Geographic
distribution: AC, PA, AL, MA, PE, GO, MS, MG, SP (Amazonia,
Cerrado and Atlantic Forest). New record: Maranhdo.

Discussion

Based on the present study, PNCM is the area (protected or not) with
the greatest diversity of ferns and lycophytes (86 species) in Maranhdo
State. Mirador State Park is another protected area of Cerrado in the
state. Despite its large size (450,838 hectares), only seven species
of lycophytes and ferns have been recorded in the area (Conceicdo
& Rodrigues 2010). However, this low diversity could be related
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Figure 7. Habit. A ddiantum intermedium Sw. B. Adiantum latifolium Lam. C. Adiantum servarodentarum Willd. D. Adiantum terminarum Kunze ex Miq. E.
Cheilanthes pohligna Mett. F. Fittaria lineata (L.) Sm. G. Azolla microphylla Kaulf

http://dx dot.org/10.1590/1676-0611-BN-2021-1273 http-/fwww: scielo br/bn



16 Biota Neotropica 22(1): 20211273, 2022

Fernandes RS. etal

F g | -
Figure 8. A Tectaria incisa Cav. Habit. B-C. Christella conspersa (Schrad.) A Love & D Love. B| Habit. C. Detail of fertile pinnae showing a sori. D. Goniopteris

biformara (Rosenst) Salino & TE. Almeida. Habit. E. Meniscium chrysodioides Fée Habit. F-G. Meniscium delicarum R.S. Fernandes & Salino. F. Habit. G. Detail of
fertile pmnae showmg a sor1 and anastomosmg veins. H-I. Meniscium hos tmannii (Klotzsch) B_S. Femandes & Sahno. H. Halt. I Detail of fertile pmnae showmg a sor.
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to insufficient sampling, since it is a preserved area of Cerrado that
probably has a diversity similar to PNCM. The Cerrado in Maranhao
is strongly influenced by other domains (e.g., Amazonia and Caatinga)
that, in general, favors a higher diversity of plant species (e.g., Ribeiro
et al. 2020, Silva et al. 2021, Fernandes et al. 2021).

The species collected in the present study represent around 27.30%
of the species recorded for the Brazilian Cerrado and increase the
known diversity in this domain by 11 species that, until now, were only
recorded for Amazonia and the Atlantic Forest (Flora do Brasil 2020).
Additionally, this inventory resulted in 26 new records for Maranhao
and five new records for the Northeast Region of Brazil. This shows the
importance of this protected area for the conservation of the species of
the groups studied. The number of new records in this study is probably
a reflection of low sampling and local inventories (e.g., Fernandes et
al. 2007, Conceigdo & Ruggieri 2010, Concei¢do & Rodrigues 2010,
Fernandes et al. 2010, Conceicao et al. 2015, Silva et al. 2017, Silva
Junior et al. 2018) that underestimated the diversity of lycophytes and
ferns in the state.

The fern family with the most species is Pteridaceae (14 species).
This can be explained by the wide distribution of the family in tropical
regions and arid regions (Smith et al. 2006), and due to in Brazil the
family is most diverse in Southeast (141 spp) and Northeast (104 spp)
regions (Prado et al. 2020). Other studies in Cerrado (e.g., Fernandes
et al. 2007, 2010, Silva et al. 2017) and Amazonia (e.g., Silva Junior
et al. 2020) in Maranhdo State also recorded more diversity for this
family. In PNCM, 10 of the 14 Pteridaceae species recorded prefer a
rocky substrate (Table 1). Adianfum L. (Pteridaceae) had the highest
number of recorded species (10 species), of which two are new records
for Maranhao (Adiantum intermedium Sw. and 4. fefraphyvilum Humb.
& Bonpl. ex Willd.) and one (4. pefiolatum Desv.) is a new record
for the Brazilian Cerrado (Prado et al. 2020, Silva Junior et al. 2020).

The second most representative fern family is Thelypteridaceae
with 11 species, of which three are reported for the first time for
Maranhdo State (Goniopteris biformata (Rosenst) Salino & T.E.
Almeida, Macrothelypieris torresiana (Gaudich. ) Ching, and Meniscium
chivsodioides Fée); Goniopteris biformata is also a new record for
the Northeast Region of Brazil (Fernandes & Salino 2020, Salino et
al. 2020).

The diversity of Iycophytes (17 species) in PNCM is high compared
to other areas sampled in the state (e.g., Fernandes et al. 2007, 2010,
Conceicao & Rodrigues 2010). In Amazonia in Maranhao, for example,
only two species of lycophytes have been recorded (Silva Junior et al.
2020), which is nine times less than that in PNCM. The lycophyte family
with the most species is Selaginellaceae (12 species), of which three are
reported for the first time for Maranhdo State (Selaginella conveluta
(Arn.) Spring, Selaginella minima Spring, and Selaginella sulcata
(Desv. ex Poir.) Spring ex Mart.); the last one is also a new record for
the Northeast Region of Brazil (Goes-Neto et al. 2020). Compared to
Amazonia in Maranhao (Silva Junior et al. 2020), the high diversity
of Selaginellaceae recorded in our study is due to the predominance of
rupicolous habitats associated with waterfalls in PNCM (nine rupiculous
species, Table 2).

The predominance of rupicolous species (22 species) in the present
study was expected and is probably due to the wide availability of rock
substrates in PNCM, such as rock walls of waterfalls and surroundings,
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and extensive rocky fragments inside riparian forest. Since there
is a lot of rock substrate, species that are normally epiphytic (e.g.,
Didymoglossum angustifions Fée) or terrestrial (e.g., Tiichomanes
hostmannianum) (Costa & Pietrobom 2007) in the study area develop
on rocks. The second most recorded habit was terrestrial (15 species). A
highnumber of terrestrial species is common in most studies about ferns
in Maranhdo State, for example, Bastos & Cutrim (1999), Fernandes
et al. (2007), Fernandes et al. (2010), Conceicao & Ruggieri (2010),
Conceicao & Rodrigues (2010), Conceicdo et al. (2015), Silva et al.
(2017), and Silva Junior et al. (2020).

In relation to environment type, most fern and lycophyte species
generally occur in microhabitats in riparian forest, such as rocky banks,
non-rocky banks, rock walls, waterfall areas and marshy areas (Table
2 and Supplementary file 1). Some species of Schizaeaceae (e.g.,
Actinostachys penmila (Sw.) Hook., Schizaea incurvata Schkuhr) and
Anemiaceae (e.g., Anemia elegans (Gardner) C.Presl, 4. frichorhiza
Gardner) were collected in Cerrado sensu stricto (Table 1) in distinct
microhabitats (inside forest in flat area and rock wall, respectively)
(Table 2).

Conclusion

The present work shows that the fern and lycophyte diversity in
the Cerrado in Maranhao is underestimated. This is mainly due to low
sampling in previous studies, or a low number of sampling points
(locations), and because the collections in Maranhdo herbaria do not
properly represent these groups. Based on this study, we encourage
others to conduct similar studies that collect a lot of material and
deposit specimens in herbaria that are open to the public. Overall, this
will contribute to a more accurate estimate of the diversity of ferns and
lycophytes in the Cerrado in Maranh#o.

Supplementary Material

The following online material is available for this article:

Supplementaryfile 1 - List of ferns and lycophytes species recorded
to the Maranhdo State according to Scientific studies.

Supplementary file 2 - List of material examined.
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Anexo 3: Material Suplementar 1 do Artigo publicado na revista Biota Neotropica — Lista de espécies

Supplementary Material to “Ferns and lycophytes in Chapada das

Mesas National Park and surroundings, Maranhao State, Brazil”

Supplementary file 1 - List of fems and lycophytes species recorded to the Maranhdo State according to Scientific

studies.

Class, Family, species

Scientific studies

LYCOPODIOPSIDA

SELAGINELLACEAE

Selaginella conduplicata Spring

Selaginella radiata (Aubl.) Spring

Selaginella simplex Baker

Selaginella marginata (Humb. & Bonpl. ex. Willd.)
Spring

Selaginella ervthropus (Mart.) Spring

Selaginella flagellata Spring

Almeidaet al. (2020)
Almeidaet al. (2020), Flora do Brasil (2020)
Almeida et al. (2020), Flora do Brasil (2020)

Silva et al. (2017), Flora do Brasil (2020)

Fernandes et al (2010), Conceigdo & Rodrigues (2010),
Almeida et al. (2020), Flora do Brasil (2020)

Fernandes et al. (2010), Flora do Brasil (2020)

ISOETACEAE

Isoetes panamensis Maxon & C.V. Morton

Almeida et al. (2020), Flora do Brasil (2020)

LYCOPODIACEAE

Pseudolycopediella merdionalis (Underw. & Loyd)
Holub

Pseudolycopodiella carnosa (Silveria) Holub
Lycopodiella alopecuroides (L.) Cranfill

Palhinhaea cermua (L.) Franco & Vasc.

Flora do Brasil (2020)

Santos-Silva et al (2018a)

Conceigdo & Rodrigues (2010)

Bastos & Cutrim (1999), Azevedo & Silva (2001), Femandes
et al. (2007), Fernandes et al. (2010), Conceigdo &
Rodrigues (2010), Silva Junior et al. (2020), Almeida et al

(2020), Flora do Brasil (2020)

POLYPODIOPSIDA

ANEMIACEAE



Class, Family, species Scientific studies

Anemia ferruginea Humb. & Bonpl. ex Kunth Flora do Brasil (2020)
Anemia ferruginea Humb. & Bonpl. ex Kunth var. Flora do Brasil (2020)
Sferruginea

Anemia ferruginea var. ahenobarba (Christ) Mickel Flora do Brasil (2020)
Anemia hirsuta (L.) Sw. Flora do Brasil (2020)
Anemia hirta (L.) Sw. Flora do Brasil (2020)
Anemia hispida Kunze Flora do Brasil (2020)
Anemia oblongifolia (Cav.) Sw. Flora do Brasil (2020)
Anemia tomentosa (Sav.) Sw. Flora do Brasil (2020)
ASPLENIACEAE

Asplenium salicifolium L.. Silva Junior et al. (2020)
Asplenium servatum L. Silva Junior et al. (2020), Flora do Brasil (2020)
BLECHNACEAE

Telmatoblechnum serrulatum (Rich.) Perrie, D.J. Ohsen Bastos & Cutrim (1999), Femandes et al. (2007), Femandes
& Brownsey et al. (2010), Conceigao & Ruggieri (2010), Silva et al

(2017), Silva Junior et al. (2020), Flora do Brasil (2020)

CYATHEACEAE

Cyathea delgadii Stemb. Conceicdo & Rodrigues (2010), Santos-Silva (2016), Silva et
al. (2017), Santos-Silvaet al. (2018B), Santos-Silva et al
(2019A), Santos-Silva et al. (2019C), Silva Junior et al.
(2020)

Cyathea microdonta (Desv.) Domin Bastos & Cutrim (1999), Silva Junior et al. (2020)

DENNSTADTIACEAE

Preridium caudatum (L.) Maxon Silva Junior et al. (2020)

Preridium esculentum (G. Forst.) Cockayne Conceigdo & Ruggieri (2010), Flora do Brasil (2020)

DRYOPTERIDACEAE

Ctenitis aspidioides (C. Presl) Copel Flora do Brasil (2020)

Ctenitis submarginalis (Langsd. & Fisch.) Ching Flora do Brasil (2020)

Ctenitis submarginalis var. tenuifolia (C. Presl) R.S. Flora do Brasil (2020)

Viveros & Salino

Ctenitis refulgens (Mett.) Vareschi Silva Junior et al. (2020), Flora do Brasil (2020)

Elaphoglossum luridum (Fée) Christ Silva Junior et al. (2020), Flora do Brasil (2020)




Class, Family, species

Scientific studies

Mickelia nicotianifolia (Sw.) R.C. Moran, Labiak &
Sundue
Polybotfryva caudata Kunze

Parapolvstichum effiusun (Sw.) Ching

Silva Junior et al. (2020), Flora do Brasil (2020)

Silva Junior et al. (2020)

Flora do Brasil (2020)

GLEICHENIACEAE

Dicranopteris flexuosa (Schrad. ) Underw.

Flora do Brasil (2020)

HYMENOPHYLLACEAE

Didymoglossum angustifions Fée
Didvmoglossum punctatum (Poir.) Desv.
Trichomanes crispum L.

Tvichomanes hostmannianum (Klotzsch)Kunze
Trichomanes pedicellatum Desv.

Trichomanes pinnatum Hedw.

Trichomanes pilosum Raddi

Trichomanes polypodioides L.

Trichomanes vittaria DC. ex. Poir

Trichomanes cristatum Kanlf

Silva Junior et al. (2020)

Silva Junior et al. (2020)

Flora do Brasil (2020)

Flora do Brasil (2020)

Silva Junior et al. (2020)

Silva Junior et al. (2020), Flora do Brasil (2020)

Flora do Brasil (2020)

Flora do Brasil (2020)

Silva Junior et al. (2020), Flora do Brasil (2020)
Fernandes et al (2007), Femandes et al. (2010), Flora do

Brasil (2020)

LYGODIACEAE

Lygodium volubile Sw.

Lygodium venustum Sw.

Bastos & Cutrim (1999), Femandes et al. (2010), Conceicao
et al. (2015), Silva et al. (2017), Silva Junior et al (2020),
Flora do Brasil (2020)

Bastos & Cutrim (1999), Femandes et al. (2007), Femandes
et al. (2010), Conceicdo & Ruggieri (2010), Conceigéo et al
(2015), Silva et al (2017), Silva Junior et al. (2020), Flora do

Brasil (2020)

LINDSAFACEAE

Lindsaea stricta (Sw.) Dryand.

Lindsaea guianensis (Aubl) Dryand.

Lindsaea divaricata Klotzsch

Lindsaea guianensis subsp. lanceastrum K. U. Kramer

Lindsaea parvula Fée

Bastos & Cutrim (1999), Flora do Brasil (2020)
Silva et al. (2017), Flora do Brasil (2020)
Fernandes et al (2010)

Flora do Brasil (2020)

Flora do Brasil (2020)




Class, Family, species

Scientific studies

Lindsaea lancea (L.) Bedd

Fernandes et al (2007), Conceicdo & Rodrigues (2010),
Conceicao et al. (2015), Silva Junior et al. (2020), Flora do

Brasil (2020)

LOMARIOPSIDACEAE
Lomariopsis japurensis (Mart.) J.Sm.

Lomariopsis prieuriana Fée

Silva Junior et al. (2020), Flora do Brasil (2020)

Silva Junior et al. (2020), Flora do Brasil (2020)

MARSILEACEAE

Marsilea polycarpa Hook. & Grev.

Silva Junior et al. (2020), Flora do Brasil (2020)

METAXYACEAE

Metaxya parkeri (Hook & Grev.)J. Sm.

Flora do Brasil (2020)

NEPHROLEPIDACEAE
Nephrolepis undulata (Afzel.) J.Sm.
Nephiolepis brownii (Desv.) Hovenkamp & Miyam.

Nephrolepis biserrata (Sw.) Schott

Nephrolepis rivularis (Vahl) Mett. ex. Kug

Flora do Brasil (2020)

Silva Junior et al. (2020)

Bastos & Cutrim (1999), Femandes et al. (2007), Femandes
et al. (2010), Conceigdo & Ruggieri (2010), Conceigao et al.
(2015), Silva et al (2017), Silva Junior et al. (2020), Flora do
Brasil (2020)

Fernandes et al (2007), Femandes et al (2010), Silva et al.

(2017)

PSILOTACEAE

Psilofum nudum (L.) P. Beauv.

Flora do Brasil (2020)

PTERIDACEAE

Pityrogramma calomelanos (L.) Link

Cheilantes pohliana Mett.

Polytaenium guayanense (Hieron.) Alston
Adiantopsis radiata (L.) Fée

Adiantopsis chlorophyila (Sw.) Feée

Ananthacorus angustifolius (Sw.) Underw. & Maxon

Adiantum pectinatum Kunze ex Baker

Bastos & Cutrim (1999), Femandes et al. (2007), Conceigio
& Rodrigues (2010), Conceicdo & Ruggieri (2010),
Conceicao et al (2015), Silva et al (2017), Silva Junior et al.
(2020), Flora do Brasil (2020)

Flora do Brasil (2020)

Silva Junior et al. (2020), Flora do Brasil (2020)

Flora do Brasil (2020)

Flora do Brasil (2020)

Silva Junior et al. (2020), Flora do Brasil (2020)

Flora do Brasil (2020)




Class, Family, species

Scientific studies

Adiantum sinuosum Gardner

Adiantum petiolatum Desv.

Adiantum paraense Hieron.

Adiantum obliguum Willd.

Adiantum glaucescens Kloztsch
Adiantum lucidum (Cav.) Sw.

Adiantum dolosum Kunze

Adiantum cimnamomeum Lellinger & J. Prado
Adiantum cajennense Willd. ex. Klotzsch
Adiantum terminatum Kunze ex. Miq.
Adiantum argutum Splitg.

Adiantum puberulentum L.

Adtantum raddianum C. Presl

Adiantum serrvatodentatum Willd.

Adiantum latifolium Lam.

Adiantum deflectens Mart.

Acrostichum danaeifolium Langsd. & Fisch.

Acrostichum aureum L.

Ceratopteris pteridoides (Hook ) Hieron.

Ceratopteris thalictroides (L.) Brongn.

Pteris denticulata Sw.
Pteris denticulata var. fristicula (Raddi) J. Prado

Pterts denticulata Sw. var. denticulata

Flora do Brasil (2020)

Silva Junior et al. (2020), Flora do Brasil (2020)

Silva Junior et al. (2020), Flora do Brasil (2020)

Silva Junior et al. (2020), Flora do Brasil (2020)

Silva Junior et al. (2020), Flora do Brasil (2020)

Silva Junior et al. (2020), Flora do Brasil (2020)

Silva Junior et al. (2020), Flora do Brasil (2020)

Silva Junior et al. (2020), Flora do Brasil (2020)

Silva Junior et al. (2020), Flora do Brasil (2020)

Silva Junior et al. (2020), Flora do Brasil (2020)

Silva Junior et al. (2020), Flora do Brasil (2020)

Bastos & Cutrim (1999), Silva Junior et al. (2020), Flora do
Brasil (2020)

Bastos & Cutrim (1999)

Fernandes et al. (2010), Flora do Brasil (2020)

Bastos & Cutrim (1999). Concei¢ao & Ruggieri (2010),
Conceicdo et al. (2015), Silva Junior et al. (2020), Flora do
Brasil (2020)

Fernandes et al. (2007), Femandes et al (2010), Conceigao et
al. (2015), Silva et al. (2017), Silva Junior et al. (2020), Flora
do Brasil (2020)

Fernandes et al. (2010), Silva Junior et al. (2020), Flora do
Brasil (2020)

Bastos & Cutrim (1999), Silva et al. (2017), Silva Junior et
al. (2020), Flora do Brasil (2020)

Silva et al. (2017), Flora do Brasil (2020)

Fernandes et al. (2010), Conceigdo & Ruggieri (2010), Silva
et al. (2017), Silva Junior et al. (2020), Barbieriet al. (2020),
Flora do Brasil (2020)

Flora do Brasil (2020)

Silva Junior et al. (2020)

Flora do Brasil (2020)



Class, Family, species

Scientific studies

Preris biaurita L.
Pteris vittata L.

Preris fripartita Sw.

Vittaria Iineata (L.) Sm.

Flora do Brasil (2020)

Silva Junior et al. (2020), Flora do Brasil (2020)

Silva Junior et al. (2018), Silva Junior et al. (2020), Flora do
Brasil (2020)

Silva Junior et al. (2020), Flora do Brasil (2020)

POLYPODIACEAE
Campyloneurum phyllifidis (L.) C.Presl
Microgramma lycopodioides (L.) Copel.

Microgramma percussa (Cav.) de la Sota

Microgramima persicariifolia (Schrad.) C.Presl

Microgramma reptans (Cav.) AR Sm.

Niphidium crassifolium (L.) Lellinger

Pleopeltis burchellii (Baker) Hickey & Sprunt ex.

AR.Sm.
Phlebodium decumamem (Willd.) J.Sm.

Phlebodium aureum (L.) J.Sm.

Phlebodium pseudoaureum (Cav.) Lellinger

Silva Junior et al. (2020)
Silva Junior et al. (2020)
Flora do Brasil (2020)
Silva Junior et al. (2020)
Silva Junior et al. (2020)
Flora do Brasil (2020)

Silva Junior et al. (2020), Flora do Brasil (2020)

Bastos & Cutrim (1999), Flora do Brasil (2020)
Fernandes et al. (2007), Femandes et al. (2010), Conceigao
& Ruggieri (2010), Silvaet al. (2017), Flora do Brasil (2020)

Flora do Brasil (2020)

SALVINIACEAE
Azolla filiculoides Lam.
Azolla microphyila Kaulf.
Salvinia radula Baker

Salvinia awriculata Aubl

Salvinia molesta D.S.Mitch.

Silva Junior et al. (2020)

Flora do Brasil (2020)

Flora do Brasil (2020)

Fernandes et al. (2010), Conceigdo et al. (2015), Silva et al.
(2017), Silva Junior et al. (2020), Barbieri et al. (2020), Flora
do Brasil (2020)

Barbieri et al. (2020)

SCHIZAEACEAE
Actinostachys pennula (Sw.) Hook
Schizaea stricta Lellinger

Schizaea elegans (Vahl) Sw.

Santos-Silva et al (2019b), Flora do Brasil (2020)
Santos-Silva et al (2019b)

Santos-Silva et al (2019b)

TECTARIACEAE

Tectarur incisa Cav.

Silva Junior et al. (2020)



Class, Family, species

Scientific studies

Tviplophyllum dicksonioides (Fée) Holttum
Tviplophylium fiunestum (Kunze) Holttum

Tviplophyllum glabrum J.Prado & R.C.Moran

Silva Junior et al. (2020)
Silva Junior et al. (2020), Flora do Brasil (2020)

Silva Junior et al. (2020)

THELYPTERIDACEAE

Goniopteris amazonica (Salino & R.S.Fernandes) Salino

& T.E.Almeida

Christella dentata (Forssk.) Brownsey & Jemmy
Christella conspersa (Schrad.) A Léve & D.Lave
Christella patens (Sw.) Pic.Sem.

Christella hispiduia (Decne.) Holttum

Cyclosorus interrupfus (Willd.) HIto

Meniscium hostmannii (Klotzssch) R.S.Femandes &
Salino

Meniscium serratum Cav.

Meniscium arborescens Humb. & Bonpl. ex. Willd.

Meniscium angustifolivm Willd
Meniscium delicatum R.S. Femandes & Salino
Meniscium maxonianum (A.-R.Sm.) R.S. Femandes &

Salino

Silva Junior et al. (2020), Flora do Brasil (2020)

Flora do Brasil (2020)

Flora do Brasil (2020)

Fernandes et al. (2007), Femandes et al (2010)

Flora do Brasil (2020)

Bastos & Cutrim (1999), Femandes et al. (2010), Conceicao
& Ruggieri (2010), Silvaet al (2017), Silva Junior et al.
(2020), Flora do Brasil (2020)

Silva Junior et al. (2020), Flora do Brasil (2020)

Bastos & Cutrim (1999), Femandes et al. (2010), Silva et al.
(2017), Silva Junior et al. (2020), Flora do Brasil (2020)
Fernandes et al (2007), Femandes et al. (2010), Conceigdo
& Rodrigues (2010), Conceigdo et al. (2015), Silvaet al
(2017), Flora do Brasil (2020)

Flora do Brasil (2020)

Flora do Brasil (2020)

Flora do Brasil (2020)




Anexo 4: Material Suplementar 2 do Artigo publicado na revista Biota Neotropica — Material
Examinado

Biota Neotropica

https://doi.org/10.1590/1676-061 1-BN-2021-1273

Supplementary Material to “Ferns and lycophytes in Chapada das

Mesas National Park and surroundings, Maranhao State, Brazil”

Supplementary file 2 - List of material examined

LYCOPODIOPSIDA
ISOETACEAE
Isoetes panamensis Maxon & C.V. Morton

Specimens examined: BRAZIL, MARANHAO, Carolina, PARNA Chapada das Mesas,
Cachoeira do Prata, ca. 6°59°36,9”S, 47°9°58,5"W, 12 March 2017, Silva, L.R. & Pietrobom,
M.R. 45 (CCAA/UPCB/BHCB); idem. ca. 06°59°37,4”S, 047°09°57,1”W, 208 m, 05 February

2020, Oliveira, S.S. & Pietrobom, M.R. 64 (CCAA/UPCB).

LYCOPODIACEAE

Palhinhaea camporum (B. Ollg. & P.G. Windisch) Holub

Materialexaminado: BRAZIL, MARANHAO, Carolina, Estincia Ecolégica Vereda Bonita,ca.
07°01°14,8”S, 047°27°52,6"W, 191 m, 06 February 2020, Oliveira, S.S. & Pietrobom, M.R. 97

(CCAA/HBRA).

Palhinhaea cernua (L.) Franco & Vasc.




Specimens examined: BRAZIL, MARANHAO, Carolina, Estancia Ecologica Vereda Bonita,
ca.07°01°14,87S,047°27°52,6°W, 191 m, 06 February 2020, Oliveira, S.S. & Pietrobom, MR.
95 (CCAA/HBRA); idem. PARNA Chapada das Mesas, Cachoeirada Ponta da Serra, Riacho
Lajes, ca. 6°58°4747S, 47°22°25”W, 235 m, 11 March2017, Silva, L.R. & Pietrobom, M.R. 31
(CCAA); idem. Riacho Corrente,ca. 7°4°25,6”S, 47°5°26,6”"W,284 m, 13 March 2017, Silva,
L.R. & Pietrobom,M.R. 78 (CCAA); idem. ca. 7°04°25,0”S, 047°05°26,2”"W, 277 m, 07 June
2018, Almeida, F.C.; Silva, J.A.S.; Oliveira, L. & Ottoni, F. 75 (CCAA); idem. Almeida,F.C,

Silva, JLA.S,; Oliveira,L. & Ottoni, F. 71 (CCAA).

Lycopodiellalongipes (Grev. & Hooker) Holub

Specimens examined: BRAZIL, MARANHAO, Carolina, Estiancia Ecologica Vereda Bonita,
ca.07°01°14,8”S, 047°27°52,6”W, 191 m, 06 February 2020, Oliveira, S.S. & Pietrobom, MR.

99 (CCAA/HBRA).

Pseudolycopodiella meridionalis (Underw. & Lloyvd) Holub

Specimens examined: BRAZIL, MARANHAO, Carolina, Estincia Ecolégica Vereda Bonita,
ca.07°01°14,8”S, 047°27°52”W, 191 m, 06 February 2020, Oliveira, S.S. & Pietrobom, M.R. 96

(CCAA/HBRA).

SELAGINELLACEAE

Selaginella convoluta (Arn.) Spring

Specimens examined: BRAZIL, MARANHAQ, Carolina, PARNA Chapada das Mesas,
Cachoeira do Pordo, ca. 06°55’55,67S, 047°22°53,6"W, 174 m, 04 February 2020, Oliveira, S.S.

& Pietrobom, M.R. 31 (CCAA/HBRA).

Selaginella conduplicata Spring




Specimens examined: BRAZIL, MARANHAO, Carolina, PARNA Chapada das Mesas,
Cachoeira do Prata, rio Farinha (bacia do rio Tocatins), ca. 6°59°377S, 47°09°57”W, 197 m, 06
June 2018, Almeida, F.C.; Silva, J.A.S.; Oliveira, L. & Ottoni, F. 03 (CCAA); idem. ca.
6°59’36,9”S, 47°9°58,5”W, 198 m, 12 March 2017, Silva, L.R. & Pietrobom, M.R. 43 (CCAA);
idem. Silva, L.R. & Pietrobom, M.R. 40 (CCAA); idem. ca. 6°59°37,4”S, 47°09°58,0"W, 194 m,
29 October2017, Silva, L.R. & Almeida, F.C. 84 (CCAA); idem. Estreito, PARNA Chapada das
Mesas, Cachoeira do Prata, margemdireita dorio Farinha, ca. 6°59°36.,7”S, 47°9°53,1"W, 210 m,

06 June 2018, Almeida, F.C.; Silva,J.A.S.; Oliveira, L. & Ottoni, F. 29 (CCAA/HBRA).

Selaginella erythropus (Mart.) Spring

Specimens examined: BRAZIL, MARANHAO, Carolina, Resort da Pedra Caida, Cachoeira do
Santuario Ecologico, ca. 07°02°44,2”S, 047°26’38,0”W, 128 m, 07 February 2020, Oliveira, S.S.
& Pietrobom, ML.R. 160 (CCAA); idem. Oliveira, S.S. & Pietrobom, M.R. 164 (CCAA/HBRA),
idem. Oliveira, S.S. & Pietrobom, M.R 156 (CCAA/HBRA); idem. Topo do Moo do Dddo, ca.
07°05°30,1”S, 047°26°46,8"W, 389 m, 06 February 2020, Oliveira, S.S. & Pietrobom, M.R. 130a
(CCAA/HBRA); idem. PARNA Chapada das Mesas, Passagemda dona Lena,ca 07°03°45,1”S,
047°15°16.2”W, 230 m, 05 February 2020, Oliveira, S.S. & Pietrobom, M.R. 85 (CCAA); idem.
Préximo a Cachoeirado Siduca, ca. 06°58°54,1”S, 047°22°26.,8”W, 241 m, 04 February 2020,
Oliveira, S.S. & Pietrobom, M.R. 43 (CCAA); idem. Cachoeira do Poréo, ca. 06°55°55,6™S,
047°22°53,6”W, 174 m, 04 February 2020, Oliveira, S.S. & Pietrobom, M.R. 33 (CCAA); idem.
Cachoeirado Prata, rio Farinha, ca. 6°59'37.4"S, 47°09°58,0"W, 194 m, 29 October 2017, Silva,
L.R. & Almeida, F.C. 91 (CCAA); idem. Silva, L.R. & Almeida, F.C. 90 (CCAA); idem. Silva,
L.R.& Almeida, F.C. 100 (CCAA); idem. ca. 6°59°36,9”S,47°9°58,5”W, 198 m, 12 March 2017,
Silva, L.R. & Pietrobom, M.R. 39 (CCAA); idem. ca. 6°59°37”S, 47°09°57"W, 197 m, 06 June
2018, Almeida, F.C.; Silva, J.A.S.; Oliveira, L. & Ottoni, F. 08 (CCAA); idem. Almeida,F.C,;
Silva, JLA.S.; Oliveira, L. & Ottoni, F. 14 (CCAA); idem. Almeida,F.C.; Silva, J.A.S.; Oliveira,
L. & Ottoni, F. 09 (CCAA);idem. ca. 6°59°41,3”S, 47°9°57,4”W, 213 m, 12 March 2017, Silva,

L.R. & Pietrobom, M.R. 37 (CCAA); idem. Cachoeira da Ponta da Serra, riacho Lajes, ca.

3




6°58747,47S,47°22°257W, 235 m, 11 October 2017, Silva, L.R. & Pietrobom, M.R. 24 (CCAA);
idem. Silva, L.R. & Pietrobom,M.R. 29 (CCAA); idem. Cachoeira Sio Romao, rio Farinha, ca.
7°01°15,4”S,47°02°28,2”W, 241 m, 31 October 2017, Silva,L.R. & Almeida, F.C. 183 (CCAA);
idem. ca. 7°01°17,17S, 47°02°27.1”"W, 256 m, 07 June 2018, Almeida, F.C.; Silva, J.A.S,;
Oliveira, L. & Ottoni, F. 65 (CCAA); idem. Estreito, PARNA Chapada das Mesas, Cachoeira do
Prata, margem direita do rio Farinha, ca. 6°59°36,7”S, 47°9°53,1"W, 210 m, 06 June 2018,
Almeida, F.C.; Silva, J.A.S.; Oliveira, L. & Ottoni, F. 26 (CCAA); idem. Almeida, F.C.; Silva,

J.A.S.; Oliveira, L. & Ottoni, F. 28 (CCAA).

Selaginella flagellata Spring

Specimens examined: BRAZIL, MARANHAO, Carolina, PARNA Chapada das Mesas,
proximo a Cachoeira do Siduca, ca. 06°58°54,1”S, 047°22°26,8"W, 241 m, 04 February 2020,

Oliveira, S.S. & Pietrobom, M.R. 46 (CCAA).

Selaginella marginata (Humb. & Bonpl. ex Willd.) Spring

Specimens examined: BRAZIL, MARANHAO, Carolina, PARNA Chapada das Mesas,
Passagem da dona Lena, ca.07°03°45,17S, 047°15°16,2”W, 230 m, 05 February 2020, Oliveira,
S.S. & Pietrobom, M.R. 89 (CCAA/HBRA); idem. Cachoeira do Pordo, ca. 06°55°55,6”S,

047°22°53,6”W, 174 m, 04 February 2020, Oliveira, S.S. & Pietrobom, M.R. 29 (CCAA/HBRA).

Selaginella minima Spring

Specimens examined: BRAZIL, MARANHAO, Carolina, Morro do Dédo, ca. 07°05°39,3"S,
047°26°39.3”W, 256 m, 06 February 2020, Oliveira, S.S. & Pietrobom, M.R. 126
(CCAA/HBRA); idem. Oliveira, S.S. & Pietrobom, M.R. 121 (CCAA/HBRA); idem. Estancia
Ecologica Vereda Bonita, ca. 07°01°14,8”S, 047°27°52,6 W, 191 m, 06 February 2020, Oliveira,
S.S. & Pietrobom, M.R. 90 (CCAA/HBRA); idem. PARNA Chapada das Mesas, proximo a
Cachoeira do Pordo, ca. 06°55°58,2”S, 047°22°50,8”W, 175 m, 04 February 2020, Oliveira, S.S.

& Pietrobom, ML.R. 36 (CCAA/HBRA).




Selaginella radiata (Aubl.) Spring

Specimens examined: BRAZIL, MARANHAO, Carolina, Estancia Ecologica Vereda Bonita,
ca.07°01°14,8”S, 047°27°52,6”W, 191 m, 06 February 2020, Oliveira, S.S. & Pietrobom, MR.
100 (CCAA); idem. Resort da Pedra Caida, rio Vio Feio, proximo a Cachoeira da Caverna, ca.
07°03°53,2”S, 047°28°12,6”W, 200 m, 07 February 2020, Oliveira, S.S & Pietrobom, M.R. 187
(CCAA/HBRA); idem. Cachoeira do Santuario Ecologico, ca. 07°02°44,2”S, 047°26’38,0"W,
128 m, 07 February 2020, Oliveira, S.S. & Pietrobom, M.R. 161 (CCAA); idem. Cachoeira do
Dodo, ca. 07°05°43,0”S, 047°26°39,5"W, 234 m, 06 February 2020, Oliveira, S.S. & Pietrobom,
M.R. 118 (CCAA/HBRA); idem. Topo do Moi1ro do Dddo, ca. 07°05°30,17S, 047°26°46,8"W,
389m, 06 February 2020, Oliveira,S.S. & Pietrobom, M.R. 130b (CCAA/HBRA); idem. Entomo
do PARNA Chapada das Mesas, riacho da RPPN Mansinha, ca. 7°08°07,7”S, 47°26°07,1”"W, 286
m, 08 June 2018, Almeida, F.C.; Silva, J.A.S.; Oliveira, L. & Ottoni, F. 126 (CCAA); idem.
Almeida, F.C.; Silva, J.A.S,; Oliveira, L. & Oftoni, F. 120 (CCAA/HBRA); idem. PARNA
Chapada das Mesas, Cachoeira do Poréo, ca. 06°55°55,6”S, 047°22°53,6”W, 174 m, 04 February
2020, Oliveira, S.S. & Pietrobom, M.R. 24 (CCAA/HBRA); idem. Proximo a Cachoeira do
Siduca, ca. 06°58°54,17S, 047°22°26,8”W, 241 m, 04 February 2020, Oliveira, S.S. & Pietrobom,
M.R. 50 (CCAA/HBRA), idem. Riacho Lajes, proximo a Cachoeira do Siduca, ca.
06°59°38,997S, 047°22°23,9"W, 243 m, 04 February 2020, Oliveira, S.S. & Pietrobom, MR. 58
(CCAA/HBRA); idem. Proximo a Cachoeira do Pordo, ca. 06°55°58,2”S, 047°22°50,8”W, 175
m, 04 February2020,0liveira, S.S. & Pietrobom,M.R. 39 (CCAA); idem. Cachoeira Sio Romio,
ca. 7°1°17,2”S, 47°2°27,8°W, 258 m, 13 March 2017, Silva, LR. & Pietrobom, M.R. 59
(CCAA/MG); idem. Silva, L.R. & Pietrobom, M.R. 55 (CCAA/MG); idem. 7°01°17.1"S,
47°02°27,1"W, 256 m, Almeida, F.C.; Silva, J.A.S_; Oliveira, L. & Ottoni, F. 47 (CCAA); idem.
Cachoeira da Ponta da Serra, riacho Lajes, ca. 6°58°47,4”S,47°22°25”W, 235 m, 11 March 2017,
Silva, L.R. & Pietrobom, M.R. 22 (CCAA/MG);idem. ca. 6°58°47,17S,47°22°25,5°W, 238 m,

08 June 2018, Almeida,F.C.; Silva, J.A.S.; Oliveira, L. & Ottoni,F. 114 (CCAA); idem. Estreifo,




PARNA Chapada das Mesas, margem direita do rio Farinha, ca. 6°59°36,7”S, 47°9°53,1"W, 210

m, 12 March 2017, Silva, L.R. & Pietrobom, M.R. 47 (CCAA/MG).

Selaginella simplex Baker

Specimens examined: BRAZIL, MARANHAOQ, Carolina, Topo do Morro do Dédo, ca.
07°05°30,1”S, 047°26°46.8”W, 389 m, 06 February 2020, Oliveira, S.S. & Pietrobom, M.R. 129
(CCAA/HBRA); idem. Estreito, PARNA Chapada das Mesas, Cachoeira do Prata, margem
direita do rio Farinha, ca. 6°59’36,77°S, 47°9°53,1"W, 210 m, 06 June 2018, Almeida, F.C.; Silva,
J.A.S.; Oliveira, L. & Ottoni, F. 25 (CCAA); idem. Almeida, F.C.; Silva, J.A.S.; Oliveira, L. &
Ottoni, F. 30 (CCAA); idem. Almeida, F.C.; Silva, JLA.S.; Oliveira, L. & Ottoni, F. 27
(CCAA/HBRA); idem. 12 March 2017, Silva, L.R. & Pietrobom, M.R. 48 (CCAA/MG); idem.
Silva, L.R. & Pietrobom, M.R. 46 (CCAA/MG); idem. Cachoeira Sio Romdo, ca. 7°1°17,2"S,

47°2°27,8°W, 258 m, 13 March 2017, Silva, L.R. & Pietrobom,M.R. 58 (CCAA/MG).

Selaginella sulcata (Desv. ex Poir.) Spring ex Mart.

Specimens examined: BRAZIL, MARANHAOQ, Carolina, Topo do Morro do Dédo, ca.
07°05°30,1”S, 047°26°46,8”W, 389 m, 06 February 2020, Oliveira, S.S. & Pietrobom, M.R. 130

(CCAA/HBRA).

Selaginella sp. 1

Specimens examined: BRAZIL, MARANHAO, Carolina, Resort da Pedra Caida, Cachoeima do
Santuario Ecologico, ca. 07°02°44,2”S, 047°26°38,0”W, 128 m, 07 February 2020, Oliveira, S.S.

& Pietrobom, M.R. 143 (CCAA/HBRA).

Selaginella sp. 2

Specimens examined: BRAZIL, MARANHAO, Carolina, Resort da Pedra Caida, Cachoeira do
Santuario Ecologico, ca. 07°02°44,2”S, 047°26°38,0”W, 128 m, 07 February 2020, Oliveira, S.S.

& Pietrobom, M.R. 143a (CCAA/HBRA).




Selaginella sp. 3

Specimens examined: BRAZIL, MARANHAO, Carolina, Resort da Pedra Caida, Cachoeira do
Santuario Ecologico, ca. 07°02°44,2”S, 047°26°38,0”W, 128 m, 07 February 2020, Oliveira, S.S.
& Pietrobom, M.R. 159 (CCAA/HBRA); idem. Oliveira, S.S. & Pietrobom, M.R. 142
(CCAA/HBRA); idem. Oliveira, S.S. & Pietrobom, M.R. 144 (CCAA/HBRA); idem. Oliveira,
S.S. & Pietrobom, M.R. 152 (CCAA/HBRA); idem. Cachoeira da Pedra Furada, ca.
07°01°59,3"S, 047°27°01 9"W, 195 m, 07 February 2020, Oliveira, S.S. & Pietrobom, M.R. 175
(CCAA/HBRA); idem. Oliveira, S.S. & Pietrobom, M.R. 176 (CCAA/HBRA); idem. Cachoeira
do Capeldo, ca. 07°03°01,5™'S, 047°28°37,9”W, 216 m, 07 February 2020, Oliveira, S.S. &

Pietrobom, M.R. 199 (CCAA/HBRA).

POLYPODIOPSIDA

ANEMIACEAE

Anemia buniifelia (Gardn.) T. Moore

Specimens examined: BRAZIL, MARANHAO, Carolina, PARNA Chapada das Mesas, riacho
Lajes, ca. 6°59°38,99”S, 047°22°23,9”"W, 243 m, 04 February 2020, Oliveira, S.S. & Pietrobom,
M.R. 59 (CCAA); idem. Cachoeira do Siduca, ca. 06°58°54,1”S, 047°22°26,8”W, 241 m, 04
February 2020, Oliveira, S.S. & Pietrobom, M.R. 42 (CCAA); idem. Cachoeira do Pordo, ca.
06°55°55,6”S, 047°22°53,6”W, 174 m, Oliveira, S.S. & Pietrobom, M.R. 21 (CCAA/HBRA);
idem. Borda do PARNA Chapada das Mesas, Cachoeira da Ponta da Serra, riacho Lajes (bacia
dorio Tocantins),ca. 6°58°47,47S,47°22°25"W,235m, 1 1 March2017,Silva, L.R. & Pietrobom,
M.R. 21 (CCAA); idem. ca. 6°58°47,1"S, 47°22°25,5"W, 238 m, 08 June 2018, Almeida,F.C,

Silva, J.A.S.; Oliveira, L. & Ottoni, F. 117(CCAA).

Anemia elegans (Gardner) C. Presl




Specimens examined: BRAZIL, MARANHAO, Carolina, PARNA Chapada das Mesas,
proximo a Cachoeira do Pordo, ca. 06°55°58,2”S, 047°22°50,8”W, 175 m, 04 February 2020,
Oliveira, S.S. & Pietrobom, M.R. 40 (CCAA/HBRA); idem. Topo do Morro do Dodo, ca.
07°05°30,17S, 047°26°46.,8”W, 389 m, 06 February 2020, Oliveira, S.S. & Pietrobom, M.R. 132

(CCAA).

Anemia ferruginea Humb. & Bonpl. ex Kunth

Specimens examined: BRAZIL, MARANHAO, Carolina, PARNA Chapada das Mesas, ca.
6°56°43,57S,47°20°30,2”W, 175 m, 1 1| March2017, Silva, L.R. & Pietrobom, M.R. 02 (CCAA);
idem. Proximoa Cachoeirado Siduca,ca. 06°58°54”S,047°22°26,8”W, 241 m, 04 February 2020,
Oliveira, S.S. & Pietrobom, M.R. 51 (CCAA); idem. Morro do Dodd, ca. 07°05°39,3"S,
047°26’393"W, 256 m, 06 February 2020, Oliveira, S.S. & Pietrobom, M.R. 125

(CCAA/HBRA).

Anemia hirsuta (L.) Sw.

Specimens examined: BRAZIL, MARANHAO, Carolina, PARNA Chapada das Mesas,
Cachoeira do Pordo, ca. 06°55°55,6”'S,047°22°53,6 "W, 174 m, 04 February 2020, Oliveira, S.S.
& Pietrobom, M.R. 27 (CCAA); idem. Proximo 4 casa do Siduca, ca. 06°58’54,1”S,
047°22°26.8”W, 241 m, 04 February 2020, Oliveira, S.S. & Pietrobom, M.R. 52 (CCAA); idem.
Riacho Lajes, proximo a casa do Siduca, ca. 06°59°38,99”S, 047°22°23,9”W, 243 m, 04 February
2020, Oliveira, S.S. & Pietrobom, M.R. 55 (CCAA/HBRA); idem. Cachoeira do Prata, ca.
6°56’43,57S,47°20°30,2”W, 175 m, 12 March 2017, Silva, L.R. & Pietrobom, M.R. 42 (CCAA);
idem. RiachoBuenos Aires, ca. 6°56°43,57S, 47°20°30,2”W, 175 m, 11 March 2017, Silva,LR.

& Pietrobom, M.R. 03 (CCAA).

Anemia oblongifolia (Cav.) Sw.

Specimens examined: BRAZIL, MARANHAO, Carolina, Resort da Pedra Caida, Cachoeira do

Santuario Ecologico, ca. 07°02°44,2”S, 047°26°38,0”W, 128 m, 07 February 2020, Oliveira, S.S.




& Pietrobom, M.R. 133 (CCAA); idem. Estancia Ecologica Vereda Bonita, ca. 07°01°14,8"S,
047°27°52,6”W, 191m, 06 February 2020, Oliveira, S.S. & Pietrobom, M.R.91 (CCAA/HBRA);
idem. PARNA Chapada das Mesas, proximo a Cachoeira do Pordo, ca. 06°55°58,2”S,
047°22°50,8”W, 175 m, 04 February 2020, Oliveira, S.S. & Pietrobom, M.R. 37 (CCAA); idem.
Proximo a Cachoeirado Siduca, ca. 06°58°54,1S, 047°22°26,8”W, 241 m, 04 February 2020,
Oliveira, S.S. & Pietrobom, M.R. 44 (CCAA); idem. Cachoeira do Pordo, ca. 06°55’55,6”S,
047°22°53 6”W, 174 m, 04 February 2020, Oliveira, S.S. & Pietrobom,M.R. 22 (CCAA); idem.
Oliveira, S.S. & Pietrobom, M.R. 34 (CCAA); idem. Cachoeira do Dodd, ca. 07°05°43,0”S,
047°26°39.5”W, 234 m, 06 Febmary 2020, Oliveira, S.S. & Pietrobom, M.R. 114 (CCAA); idem.
Morro do Dodd, ca. 07°05°39,3°’S, 047°26°39,3"*W,256 m, 06 February 2020, Oliveira, SS. &
Pietrobom,M.R. 127(CCAA); idem. Oliveira, S.S. & Pietrobom, M.R. 124(CCAA); idem. Topo
do Morro do Dodd, ca. 07°05°30,1’S, 047°26°46,8”W, 389 m, 06 February 2020, Oliveira, S.S.
& Pietrobom, M.R. 128 (CCAA); idem. Cachoeira S3o Romio, rio Farinha (bacia do rio
Tocantins), ca. 7°1°17,2”S, 47°2°27,8”W, 256 m, 07 June 2018, Almeida, F.C.; Silva, J.A.S,;
Oliveira,L. & Ottoni. F. 66 (CCAA);idem.ca.7°1°17,2”S,47°2°27,8”"W,256 m, 13 March 2017,
Silva, L.R. & Pietrobom, M.R. 56 (CCAA); idem. ca. 7°01°15,4”S, 47°02°28,2”W, 241 m, 31
October 2017, Silva, LR. & Almeida, F.C. 157 (CCAA); idem. Cachoeira do Prata, rio Farinha,
ca. 6°59°374”S, 47°09°58,0°W, 194 m, 29 October 2017, Silva, L.R. & Almeida, F.C. 89
(CCAA);idem. Silva,L.R. & Pietrobom, M.R. 88 (CCAA);idem. ca.6°59°41,3”S,47°9°57.4"W,
213 m, 12 March 2017, SILVA, L.R. & Pietrobom, M.R. 35 (CCAA); idem. Borda do PARNA
Chapada das Mesas, Cachoeira Ponta da Serra, rio Laje (bacia dorio Tocantins), ca. 6°58°47,1”S,
47°22°25,5"W,238 m, 08 June 2018, Almeida, F.C.; Silva, J.A.S.; Oliveira, L. & Ottoni. F. 103
(CCAA); idem. ca. 6°58’47,47S,47°22°25”W, 235 m, 11 March 2017, Silva, L.R. & Pietrobom,
M.R. 20 (CCAA); idem. Entorno do PARNA Chapada das Mesas, riacho da RPPN Mansinha, ca.
7°08°07,7°S,47°26’07,1"W,286 m, 08 June 2018, Almeida, F.C.; Silva, J.A.S.; Oliveira, L. &

Ottoni. F. 122 (CCAA).

Anemia trichorhiza Gardner




Specimens examined: BRAZIL, MARANHAO, Carolina, Morro do Dodé, ca. 07°05°393"S,
047°26°39.3”W, 256 m, 06 February 2020, Oliveira, S.S. & Pietrobom, M.R. 119

(CCAA/HBRA).

BLECHNACEAE

Blechnum cf. occidentale

Specimens examined: BRAZIL, MARANHAO, Carolina, Resort da Pedra Caida, Cachoeira do
Santuario Ecologico, ca. 07°02°44,2”S, 047°26°38,0”W, 128 m, 07 February 2020, Oliveira, S.S.
& Pietrobom, MR. 163 (CCAA/HBRA); idem. PARNA Chapada das Mesas, Cachoeira Sdo
Romado, rioFarinha (bacia doRio Tocatins) ca.7°01°15,4”S,47°02°28,2”W, 256 m, 07 June 2018,
Almeida, F.C.; Silva, J.LA.S.; Oliveira, L. & Ottoni, F. 51 (CCAA); idem. Almeida, F.C.; Silva,
J.A.S.; Oliveira, L. & Ottoni, F. 55 (CCAA); idem. Almeida, F.C.; Silva, J.LA.S.; Oliveira, L. &
Ottoni, F. 52 (CCAA); idem. ca. 7°1°17,2”S, 47°2°27,8”W,258 m, 13 March 2017, Silva, LR. &
Pietrobom, M.R. 71 (CCAA/CESJ/HBRA); idem. 31 October 2017, Silva, L.R. & Almeida, F.C.

165 (CCAA/CESJ).

Blechnum sp.

Specimens examined: BRAZIL, MARANHAOQ, Carolina, topo do Morro do Dodé, ca.
07°05°30,1”S, 047°26°46.8”W, 389 m, 06 February 2020, Oliveira, S.S. & Pietrobom, M.R. 131
(CCAA); idem. PARNA Chapada das Mesas, proximo a Cachoeira do Siduca, ca. 06°58°54,1’S,
047°22°26.8”W, 241 m, 04 February 2020, Oliveira, S.S. & Pietrobom,M.R. 49 (CCAA); idem.
Proximo a Cachoeira do Pordo, ca. 06°5558,2”S, 047°22°50,8"W, 175 m, 04 February 2020,
Oliveira, S.S. & Pietrobom, M.R. 38 (CCAA/HBRA); idem. Cachoeira da Ponta da Serra, Rio
Laje (bacia do rio Tocantins),ca. 6°58°47,1”S, 47°22°25,5"W, 238 m, 08 June 2018, Almeida,

F.C.; Silva, JLA.S.; Oliveira, L. & Ottoni, F. 116 (CCAA).

Salpichlaena hookeriana (Kuntze) Alsto
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Specimens examined: BRAZIL, MARANHAO, Carolina, Resort da Pedra Caida, Cachoeira da
Pedra Furada, ca. 07°01°59,3”S, 047°27°01,9”"W, 195 m, 07 February 2020, Oliveira, S.S. &
Pietrobom, M.R. 174 (CCAA/HBRA); idem. Cachoeira do Capeldo, ca. 07°03°01,5”S,
047°28°37.9”W, 216 m, 07 Febmary 2020, Oliveira, S.S. & Pietrobom, M.R. 195 (CCAA); idem.
Cachoeira do Santuério Ecologico, ca. 07°02°44,2”S,047°26°38,0"W, 128 m, 07 Febmary 2020,

Oliveira, S.S. & Pietrobom, M.R. 153 (CCAA).

Telmatoblechnum sermilatum (Rich.) Perrie, D.J. Ohlsen & Brownsey

Specimens examined: BRAZIL, MARANHAO, Carolina, PARNA Chapada das Mesas, riacho
Fundo, proximo a sede do ICMBio, ca.07°02°24,2”S, 047°09°39,5”W, 231 m, 05 February 2020,
Oliveira, S.S. & Pietrobom, M.R. 74 (CCAA/HBRA); idem. Riacho Buenos Aires, ca.
6°56’54,3”S,47°20°36,0"W, 179 m, 08 June 2018, Almeida, F.C.; Silva, J.A.S.; Oliveira, L. &
Ottoni, F. 90 (CCAA); idem. ca. 6°56°44,4”S, 47°20°37,4”W, 170 m, 30 October 2017, Silva,
L.R. & Almeida, F.C. 115 (CCAA); idem. Silva, L.R. & Almeida, F.C. 116 (CCAA); idem.
Riacho das Rosas, ca. 7°6’51,14”S, 47°04°27,73”W, 292 m, 31 October 2017, Silva, L.R. &
Almeida,F.C. 177 (CCAA); idem. Riachio, PARNA Chapada das Mesas, riacho das Mortes, ca.
7°20°49,57S,46°55°50,3"W, 237 m, 31 October 2017, Silva,L.R. & Almeida, F.C. 151 (CCAA);

idem. Silva, L.R. & Almeida,F.C. 141 (CCAA).

CYATHEACEAE

Cyathea delgadii Sternb.

Specimens examined: BRAZIL, MARANHAO, Carolina, Resort da Pedra Caida, Cachoeira da
Pedra Furada, ca. 07°01°59,3”S, 047°27°01,9”"W, 195 m, 07 February 2020, Oliveira, S.S. &
Pietrobom, M.R. 172 (CCAA); idem. Entorno do PARNA Chapada das Mesas, riacho da RPPN
Mansinha, ca. 07°08°07,7”S, 4726’07,1”W, 286 m, 06.IV.2018, Almeida, F.C.; Silva, J.A.S;
Oliveira, L. & Ottoni, F. 41 (CCAA); idem. Almeida, F.C.; Silva, J.A.S.; Oliveira, L. & Ottoni,

F. 44 (CCAA); idem. PARNA Chapada das Mesas, riacho Buenos Aires, ca. 6°56’43,6”S,
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47°20°31,2”W, 179 m, 08.IV.2018, Almeida, F.C.; Silva, J.A.S.; Oliveira, L. & Ottoni, F. 88
(CCAA); idem. ca. 6°56°42,7”, 47°20°31,0"W, 155 m, 30 October 2017, Silva, L.R. & Almeida,
F.C.112 (CCAA);idem. ca. 6°56°43,5”S, 47°20°30,2”W, 175m, 11 March 2017, Silva, LR. &
Pietrobom, M.R. 10 (CCAA); idem. ca. 6°56°42,7”S, 47°20°31,0"W, 155 m, 30 October 2017,

Silva, LR. & Almeida, F.C.111 (CCAA).

Cyathea microdonta (Desv.) Domin

Specimens examined: BRAZIL, MARANHAO, Carolina, Resort da Pedra Caida, Cachoeira do
Santuario Ecologico, ca. 07°02°44,2”S, 047°26°38,0”W, 128 m, 07 February 2020, Oliveira, S.S.

& Pietrobom, MLR. 155 (CCAA).

DENNSTAEDTIACEAE

Pteridium esculentum (G. Forst.) Cockayne subsp. gryphus Schwartsb. var. harpianum

Schwartsb. & A. Yanez

Specimens examined: BRAZIL, MARANHAO, Carolina, Cachoeira da Mansinha, ca.
07°08°07,7"S, 47°26°07,1”W, 286 m, 03 February 2020, Oliveira, S.S. & Silva, JLA.S. 13
(CCAA); idem. PARNA Chapada das Mesas, riacho Buenos Aires (bacia do Rio Tocantins), ca.
6°56°43,67S,47°20°31,2”W, 179 m, 08 June 2018, Almeida, F.C.; Silva, J.A.S.; Oliveira, L. &
Ottoni, F. 86 (CCAA); idem. Riachdo, PARNA Chapada das Mesas, riacho das Mortes, ca.
7°20°49,5°S, 46°55°50,3”W, 237 m, 31 October 2017, Silva,L.R. & Almeida,F.C. 143 (CCAA);

idem. Silva,L.R. & Almeida,F.C. 142 (CCAA).

DRYOPTERIDACEAE

Bolbitis serratifolia Schott

Specimens examined: BRAZIL, MARANHAO, Carolina, Resort da Pedra Caida, Cachoeira do
Santuario Ecologico, ca. 07°02°44,2”S, 047°26°38,0"W, 128 m, 07 February 2020, Oliveira, S.S.

& Pietrobom, M.R. 139(CCAA/HBRA).
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Cyclodium meniscioides (Willd.) C. Presl

Specimens examined: BRAZIL, MARANHAO, Carolina, Resort da Pedra Caida, Cachoeira do
Santuario Ecologico, ca. 07°02°44,2”S, 047°26°38,0”W, 128 m, 07 February 2020, Oliveira, S.S.
& Pietrobom, M.R. 154 (CCAA);idem. PARNA Chapadadas Mesas,riacho Buenos Aires (bacia
do Rio Tocantins), ca. 6°56°54,3”S, 47°20°36,0”W, 179 m, 08 June 2018, Almeida, F.C.; Silva,
J.A.S.;Oliveira, L. & Ottoni, F. 92 (CCAA); idem. Almeida, F.C.; Silva, J.A.S.; Oliveira, L. &
Ottoni, F. 94 (CCAA); idem. Cachoeira Sio Roméo, rio Farinha, ca. 7°01°15,4”S,47°02°28,2”W,
241 m, Silva, L.R. & Almeida, F.C. 174 (CCAA); idem. Riacho de Pedra, ca. 7°14°03,3"S,
46°59°53,8”W,296 m, 31 October2017,Silva, L.R. & Almeida, F.C. 150 (CCAA); idem. Silva,
LR. & Almeida, F.C. 148 (CCAA); idem. Riacho Fundo, préoximo a sede do ICMBio, ca.
07°02°24,27S, 047°09°39,5”W, 231 m, 05 February 2020, Oliveira, S.S. & Pietrobom, M.R. 69
(CCAA/HBRA); idem. Entorno do PARNA Chapada das Mesas, riacho RPPN Mansinha, ca.
7°08°07,7°S,47°26’°07,1”W,286 m, 06 June 2018, Almeida, F.C.; Silva. J.A..S.; Oliveira, L. &

Ottoni, F. 37 (CCAA).

Dryopteris patula (Sw.) Underw.

Specimens examined: BRAZIL, MARANHAO, Carolina, PARNA Chapada das Mesas,
Cachoeira da Ponta da Serra, riacho Lajes, ca. 6°58°47,47°S,47°22°25"W, 235 m, 11 March 2017,
Silva, L.R. & Pietrobom, M.R. 33 (CCAA); idem. Cachoeira Sio Romdo, ca. 7°1°17,2”S,
47°2°27,8°W, 258 m, 13 March2017, Silva, L.R. & Pietrobom, M.R. 62 (CCAA/HBRA); idem.

07 June 2018, Almeida, F.C.; Silva,J.A.S,; Oliveira, L. & Ottoni, F. 48 (CCAA).

Elaphoglossum scalpellum (Mart.) T. Moore

Specimens examined: BRAZIL, MARANHAO, Carolina, PARNA Chapada das Mesas,
Cachoeira da Pontada Serra, riacho Lajes, ca. 6°58°47,4”S,47°22°25"W, 235 m, 11 March 2017,

Silva, L.R. & Pietrobom, M.R. 34 (CCAA).

Elaphoglossum sp.
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Specimens examined: BRAZIT, MARANHAO, Carolina, borda do PARNA Chapada das
Mesas, Cachoeira da Ponta da Serra, riacho Laje, ca. 6°58°47,17S, 47°22°25,5”W, 235 m, 11

March 2017, Silva, L.R. & Pietrobom, M.R. 115 (CCAA).

Polybotrya sorbifolia Mett. ex Kuhn

Specimens examined: BRAZIL, MARANHAOQ, Carolina, Resort da Pedra Caida, Cachoeira do
Santuario Ecologico, ca. 07°02°44,2”S, 047°26°38,0”W, 128 m, 07 February 2020, Oliveira, S.S.

& Pietrobom, M.R. 140 (CCAA/HBRA).

GLEICHENIACEAE

Dicranopteris flexuosa (Schrad.) Underw.

Specimens examined: BRAZIL, MARANHAO, Carolina, Resort da Pedra Caida, rio do
Encontro, ca. 07°03°47,8”S, 047°28’10,4”W, 210 m, 07 February 2020, Oliveira, S.S. &
Pietrobom, M.R. 189 (CCAA); idem. Estiancia Ecologica Vereda Bonita, ca. 07°01"14,8”S,
047°27°52,6”W, 191 m, 06 February 2020, Oliveira, S.S. & Pietrobom, M.R. 92 (CCAA); idem.
LocalidadeVeredaBonita, ca. 07°01°29,7”S,047°28°28,3”"W, 1 54 m, 06 February 2020, Oliveira,
S.S. & Pietrobom, M.R. 107 (CCAA); idem. Cachoeira do Dddo, ca. 07°05°43,0”S,
047°26°39,5”°W, 234 m, 06 February 2020, Oliveira, S.S. & Pietrobom, M.R. 117 (CCAA); idem.
PARNA Chapada das Mesas, riacho Fundo, proximo a sede do ICMBio, ca. 07°02°24,2”S,
047°09°39,5”W, alt 231 m, 05 February 2020, Oliveira, S.S. & Pietrobom, M.R. 76 (CCAA);
idem. CachoeiradoPordo,ca.06°55°55,6”S, 047°22°53,6”W, 174 m, 04 February 2020, Oliveira,
S.S. & Pietrobom, M.R. 23 (CCAA/HBRA); idem. Riacho Lajes, proximo a casa do Siduca, ca.
06°59°38,99”S, 047°22°23,9°W, 243 m, 04 February 2020, Oliveira, S.S. & Pietrobom, M.R. 60
(CCAA); idem. Cachoeira daPonta da Serra, riacho Lajes, ca. 6°58°47.4”S, 47°22°25”W, 235 m,
11 March 2017, Silva, L.R. & Pietrobom, M.R. 30 (CCAA); idem. Riacho Corrente, ca.

7°04°25,0”S,47°05°26,2”W,277 m, 07 June 2018, Almeida, F.C.; Silva, J.A.S.; Oliveira, L. &
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Ottoni, F. 74 (CCAA); idem. 7°4°25,6”S 47°5°26,6"W, 284 m, 13 March 2017, Silva, LR. &

Pietrobom, M.R. 79 (CCAA/BHCB).

HYMENOPHYLLACEAE

Didymoglossum angustifrons Fée

Specimens examined: BRAZIL, MARANHAO, Carolina, Resort da Pedra Caida, Cachoeira do
Santuario Ecologico, ca. 07°02°44,2”S, 047°26°38,0”W, 128 m, 07 February 2020, Oliveira, SS
& Pietrobom, ML.R. 137 (CCAA); idem. Oliveira, S.S. & Pietrobom, M.R. 148 (CCAA/HBRA),
idem. Oliveira, S.S. & Pietrobom, M.R. 201 (CCAA); idem. Oliveira, S.S. & Pietrobom, M.R.
134 (CCAA/HBRA); idem. Estreito, PARNA Chapada das Mesas, Cachoeira do Prata, margem
direita do rio Farinha, ca. 6°59°36,77S, 47°9°53.1”W, 210 m, 12 March 2017, Silva, LR. &

Pietrobom, M.R. 53 (CCAA).

Didymoglossum pinnatinervium (Jenman) Pic. Serm.

Specimens examined: BRAZIL, MARANHAO, Carolina, Resort da Pedra Caida, Cachoeira do
Santuario Ecologico, ca. 07°02°44,2”S, 047°26°38,0"W, 128 m, 07 February 2020, Oliveira, SS

& Pietrobom, M.R. 148 (CCAA/HBRA).

Trichomanes arbuscula Desv.

Specimens examined: BRAZIL, MARANHAO, Estreito, PARNA Chapada das Mesas,
Cachoeira do Prata, margem direita do Rio Farinha, ca. 6°59°36,7”S, 47°9°53,1"W,210m, 12

March 2017, Silva, L.R. & Pietrobom, M.R. 50 (CCAA).

Trichomanes cristatum Kaulf.

Specimens examined: BRAZIL, MARANHAO, Carolina, Resort da Pedra Caida, Cachoeira do
Santuario Ecologico, ca. 07°02°44,2”S, 047°26°38,0"W, 128 m, 07 February 2020, Oliveira, S.S

& Pietrobom, M.R. 145 (CCAA/HBRA); idem. Oliveira, S.S. & Pietrobom, M.R. 158
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(CCAA/HBRA); idem. Rio Vio Feio, proximo a Cachoeirada Caverna, ca. 07°03°53,2”S,
047°28°12,6”W, 200 m, 07 February 2020, Oliveira, S.S. & Pietrobom, M.R. 183 (CCAA); idem.
Rio do Encontro, ca. 07°03°47,8”S, 047°28°10,4”W, 210 m, 07 February 2020, Oliveira, S.S. &
Pietrobom, M.R. 190 (CCAA); idem. PARNA Chapada das Mesas, Cachoeira Sio Romio, ca.
7°1°17,27S,47°2°27,8"W, 258 m, 13 March 2017, Silva, L.R. & Pietrobom, M.R. 73 (CCAA);
idem. Estreito, PARNA Chapada das Mesas, Cachoeira do Prata, margem direita do rio Farinha,
ca. 6°59°36,77S,47°9°53,1"W, 210 m, 12 March 2017, Silva, L.R. & Pietrobom, M.R. 51

(CCAA); idem. 06 June 2018, Almeida, F.C.; Silva, J.A.S.; Oliveira, L. & Ottoni, F. 22 (CCAA).

Trichomanes hostmannianum (Klotzsch) Kunze

Specimens examined: BRAZIL, MARANHAO, Carolina, Estiancia Ecologica Vereda Bonita,
ca.07°01°14,87S,047°27°52,6°W, 191 m, 06 February 2020, Oliveira, S.S. & Pietrobom, MR.
93 (CCAA/HBRA); idem. Entorno do PARNA Chapada das Mesas, Cachoeira da Mansinha,
07°08°07,7°S, 47°26°07,1”W, 286 m, 03 February 2020, Oliveira, S.S. & Silva, JLA.S. 04

(CCAA).

Trichomanes pinnatum Hedw.

Specimens examined: BRAZIL, MARANHAO, Carolina,Cachoeira doDodd, ca. 07°05°43.0”’S,
047°26°39,5"W, 234 m, 06 Febmary 2020, Oliveira, S.S. & Pietrobom, M.R. 115 (CCAA); idem.
Morro do Dodd, ca. 07°05739.37S, 047°26°39,3"W, 256 m, 06 February 2020, Oliveira, S.S. &
Pietrobom, M.R. 123 (CCAA); idem. Resort da Pedra Caida, rio Vo Feio, proximo a Cachoeira
da Cavema, ca. 07°03°53,2"S, 047°28°12,6”W, 200 m, 07 February 2020, Oliveira, S.S. &
Pietrobom, M.R. 185 (CCAA); idem. Cachoeira do Santuario Ecologico, ca. 07°02°442"S,
047°26°38.0”W, 128 m, 07 Febmary 2020, Oliveira, S.S. & Pietrobom, M.R. 138 (CCAA); idem.
Oliveira, S.S. & Pietrobom, M.R. 162 (CCAA); idem. Cachoeira da Pedra Furada, ca.
07°01°59,3”S, 047°27°01,9”W, 195 m, 07 February 2020, Oliveira, S.S. & Pietrobom, M.R. 170
(CCAA); idem. PARNA Chapada das Mesas, préximo a Cachoeira do Siduca, ca. 06°58°54,1”S,

047°22°26.8”W, 241 m, 04 February 2020, Oliveira, S.S. & Pietrobom, M.R. 48 (CCAA); idem.
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Riacho Buenos Aires, ca. 6°56°43,5”S, 47°20°30,2”W, 175 m, 11 March 2017, Silva, LR. &
Pietrobom, M.R. 12 (CCAA); idem. Silva, L.R. & Pietrobom, M.R. 07 (CCAA); idem. ca.
6°56°42,7°S,47°20°31,0°W, 155 m, 30 October 2017, Silva,L.R. & Almeida, F.C. 105 (CCAA);
idem. Silva, L.R. & Almeida, F.C. 109 (CCAA); idem. ca. 6°56’43,6”S, 47°20°31,2”W, 179 m,
08 June 2018, Almeida, F.C.; Silva, J.A.S.; Oliveira, L. & Ottoni, F. 84 (CCAA); idem. ca.
06°59°38,99”S, 047°22°23,9°W, 243 m, 04 February 2020, Oliveira, S.S. & Pietrobom, MR. 54
(CCAA);idem. RiachodePedra, ca. 7°14°03,3”S,46°59°53,8”"W, 296 m, 31 October 2017, Silva,
LR. & Almeida, F.C. 154 (CCAA); idem. Riacho Laje, ca. 6°58°47,4”S, 47°22°25,1"W, 236 m,
30 October 2017, Silva, L.R. & Almeida, F.C. 132 (CCAA); idem. Cachoeira S3o Romio, ca.
7°01°15,4°S,47°02°28,2”"W, 241 m, 31 October 2017, Silva, L.R. & Almeida, F.C. 163 (CCAA),
idem.ca.7°1°17,2”S,47°2°27,8”W, 256 m, 13 March 2017, Silva, L.R. & Pietrobom, M.R. 67
(CCAA); idem. 07 June 2018, Almeida, F.C.; Silva, J.A.S.; Oliveira, L. & Ottoni, F. 50 (CCAA);
idem. Riacho Corrente (bacia do rio Tocantins), ca.7°4°25,6”S, 47°5°26,6”W, 284 m, 13 March
2017, Silva,L.R. & Almeida, F.C. 80 (CCAA); idem. ca. 7°04°25,0”S, 47°05°26,2”W, 277 m, 07
June 2018, Almeida, F.C.; Silva, J.A.S.; Oliveira, L. & Ottoni, F. 73 (CCAA); idem. Entomo do
PARNA Chapada das Mesas, Cachoeira da Mansinha, 07°08°07,7”S, 47°26’07,1”W, 286 m, 03
February 2020, Oliveira, S.S. & Silva, J.AS. 14 (CCAA); idem. Borda do PARNA Chapada das
Mesas, Cachoeira Ponta da Serra, rio Laje (bacia do rio Tocantins), ca. 6°58°47,1"S,
47°22°25,5°W, 238 m, 08 June 2018, Almeida, F.C.; Silva, J.A.S.; Oliveira,L. & Ottoni, F. 111

(CCAA); idem. Almeida, F.C.; Silva, J.A.S.; Oliveira, L. & Ottoni, F. 102 (CCAA).

LINDSAEACEAE

Lindsaea divaricata Klotzsch

Specimens examined: BRAZIL, MARANHAO, Carolina, Estancia Ecologica Vereda Bonita,
ca.07°01’14,8”S, 047°27°52,6”W, 191 m, 06 February 2020, Oliveira, S.S. & Pietrobom, MR.
98 (CCAA); idem. Resort da Pedra Caida, Cachoeira do Santuario Ecologico, ca. 07°02°44,2”S,

047°26°38,0"W, 128 m, 07 Febmary 2020, Oliveira, S.S. & Pietrobom, M.R. 146 (CCAAY; idem.
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Cachoeira da Pedra Furada, ca. 07°01°59,3”S, 047°27°01,9”W, 195 m, 07 February 2020,
Oliveira, S.S. & Pietrobom, M.R. 173 (CCAA);idem. PARNA Chapada das Mesas, riacho Fundo,
proximo a sede do ICMBio, ca. 07°02°24,2”S, 047°09°39,5”W, 231 m, 05 February 2020,
Oliveira, S.S. & Pietrobom, M.R. 68 (CCAA); idem. Riacho Lajes, proximo a casa do Siduca, ca.
06°59°38,997S, 047°22°23,9"W, 243 m, 04 February 2020, Oliveira, S.S. & Pietrobom, M.R. 61
(CCAA/HBRA); idem. Cachoeirado Prata, rio Farinha, ca. 6°59°41,3”S, 47°9°574”W, 213 m,
12 March 2017, Silva, L.R. & Pietrobom, M.R. 36 (CCAA); idem. Riacho Corrente, ca.
7°04°25,07S,47°05°26,2"W,277 m, 07 June 2018, Almeida, F.C.; Silva, J.A.S.; Oliveira, L. &
Ottoni, F. 72 (CCAA); idem. Cachoeira S3o Romdo, rio Farinha, ca. 7°01°15,4”S, 47°02°28,2”W,
241 m, 31 October 2017, Silva, LR. & Almeida, F.C. 167 (CCAA); idem. ca. 7°1°17,2”S,
47°2°27,8°W, 258 m, 07 June 2018, Almeida, F.C., Silva, J.A.S.; Oliveira, L. & Ottoni, F. 49
(CCAA); idem. Trilha em Cerrado aberto,riacho Mariazinha, ca. 6°56°51,0”S, 47°20°23,1”W,
169 m, 30 October 2017, Silva,L.R. & Almeida,F.C. 128 (CCAA); idem. Riacho de Pedra, ca.
7°14°03,3”S,46°59°53,8”W, 296 m, 31 October 2017, Silva, L.R. & Almeida, F.C. 145 (CCAA);
idem. Riacho Buenos Aires, ca. 6°56°43,5”S, 47°20°30,2”W, 175 m, 11 March 2017, Silva,LR.
& Pietrobom, ML.R. 14 (CCAA); idem. Silva, L.R. & Pietrobom, M.R. 13 (CCAA); idem. Silva,
LR.&Pietrobom, MR. 04 (CCAA);idem. ca. 6°56°54,37S,47°20°36,0"W, 179m, 08 June 2018,
Almeida, F.C., Silva, J.LA.S,; Oliveira, L. & Ottoni, F. 91 (CCAA); idem. ca. 6°56°42,77S,
47°20°31,0°W, 155 m, 30 October 2017, Silva, L.R. & Almeida, F.C. 108 (CCAA); idem. ca.
6°56°44,4°S,47°20°37,4°W, 170 m, 30 October 2017, Silva, L.R. & Almeida,F.C. 126 (CCAA);
idem. Silva,L.R. & Almeida,F.C. 125 (CCAA); idem. ca. 6°56°43,67S, 47°20°31,2"W, 179 m,
08 June 2018, Almeida, F.C., Silva, J.LA.S; Oliveira, L. & Ottoni, F. 83 (CCAA); idem. Almeida,
F.C., Silva, J.LA.S.; Oliveira, L. & Ottoni, F. 85 (CCAA); idem. Bordado PARNA Chapada das
Mesas, Cachoeira Ponta da Serra,Rio Laje,ca. 6°58°47,1”S,47°22°25,5”W, 238 m, 08 June 2018,
Almeida, F.C., Silva, J.A.S; Oliveira, L. & Ottoni, F. 108 (CCAA); idem. Entorno do PARNA
Chapada das Mesas, riacho da RPPN Mansinha, ca. 7°08°07,7”S, 47°26°07,1”'W, 286 m, 06 June

2018, Almeida, F.C., Silva, J.LA.S.; Oliveira, L. & Ottoni, F. 39 (CCAA).
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Lindsaea guianensis subsp. lanceastrum K.U. Kramer

Specimens examined: BRAZIL, MARANHAO, Carolina, Balneario Encontro das Aguas, ca.
07°01°33,0”S, 047°27°54,7”W, 180 m, 06 February 2020, Oliveira, S.S. & Pietrobom, M.R. 110

(CCAA/HBRA).
Lindsaea lancea (L.) Bedd.

Specimens examined: BRAZIL, MARANHAO, Carolina, Resort da Pedra Caida, Cachoeira do
Capeldo, ca. 07°03°01,5”S, 047°28’37,9"W, 216 m, 07 February 2020, Oliveira, S.S. &
Pietrobom, M.R. 200 (CCAA); idem. Rio do Encontro, ca. 07°03’47,8"S, 047°28°10,4"W, 210
m, 07 February2020,0Oliveira, S.S. & Pietrobom,M.R. 192 (CCAA/HBRA);idem.Rio Vio Feio,
préximo a Cachoeirada Caverna, ca. 07°03°53,2”S, 047°28°12,6”W, 200m, 07 February 2020,
Oliveira, S.S. & Pietrobom, M.R. 181 (CCAA); idem. Oliveira, S.S. & Pietrobom, M.R. 184
(CCAA); idem. Oliveira, S.S. & Pietrobom, M.R. 186 (CCAA); idem. PARNA Chapada das
Mesas, Cachoeira doPrata, rio Farinha(bacia do rio Tocantins ),ca. 06°56°43,5”S, 47°20°30,2”W,
175 m, 06 June 2018, Almeida, F.C.; Silva, J.A.S.; Oliveira, L. & Ottoni, F. 13 (CCAA); idem.
Entorno do PARNA Chapada das Mesas, riacho da RPPN Mansinha, ca. 7°08°07,7S,
47°26°07,1”W,286 m, 07 June 2018, Almeida, F.C.; Silva,J.A.S.; Oliveira, L. & Ottoni, F. 78
(CCAA); idem. 06 June 2018, Almeida, F.C.; Silva, J.A.S_; Oliveira, L. & Ottoni, F. 40 (CCAA);
idem. 03 February 2020, Oliveira, S.S. & Silva, J.LA.S. 20 (CCAA); idem. Oliveira, S.S. & Silva,

JLA.S. 17 (CCAA); idem. Oliveira, S.S. & Silva, J.A.S. 06 (CCAA).
Lindsaea pallida Klotzsch

Specimens examined: BRAZIL, MARANHAO, Carolina, Resort da Pedra Caida, rio do
Encontro, ca. 07°03°47.8”S 047°28°10,4”W, 210 m, 07 February 2020, Oliveira, S.S. &

Pietrobom, M.R. 191 (CCAA).

LYGODIACEAE
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Lygodium venustum Sw.

Specimens examined: BRAZIL, MARANHAO, Carolina, PARNA Chapada das Mesas, ca.
6°56’56,97S,47°19°53”W, 184 m, 11 March2017, Silva, L.R. & Pietrobom, M.R. 19 (CCAA);
idem. 29 October 2017, Silva, L.R. & Almeida, F.C. 86 (CCAA); idem. Cachoeira do Porao, ca.
06°55°55,6”S, 047°22°53,6”W, 174 m, 04 February 2020, Oliveira, S.S. & Pietrobom, M.R. 28
(CCAA);idem. RiachodePedma,ca. 7°14°03,3”’S,46°59°53,8”W,296 m, 3 1 October2017, Silva,
LR. & Pietrobom, M.R. 152 (CCAA); idem. Riacho Buenos Aires, ca. 6°56°54,3”S,
47°20°36,0°W, 179 m, 08 June 2018, Almeida, F.C.; Silva, I.LA.S.; Oliveira, L.; Ottoni, F. 96
(CCAA); idem. 6°56°44.4”S, 47°20°37,4”W, 30 October2017, Silva,L R. & Almeida, F.C. 121
(CCAA); idem. Entorno do PARNA Chapada das Mesas, riacho RPPN Mansinha, ca.
7°08°07,7°S,47°26’07,1"W, 286 m, 08 June 2018, Almeida, F.C.; Silva, J.A.S.; Oliveira, L. &

Ottoni, F. 123 (CCAA).

Lygodium volubile Sw.

Specimens examined: BRAZIL, MARANHAO, Carolina, Resort da Pedra Caida, Cachoeira do
Capeldo, ca. 07°03°01,5”S, 047°28°37,9"W, 216 m, 07 February 2020, Oliveira, S.S. &
Pietrobom, M.R. 194 (CCAA); idem. Localidade Vereda Bonita, ca. 07°01°29,7"S,
047°28°28.,3"W, 154 m, 06 Febmary 2020, Oliveira, S.S. & Pietrobom, M.R. 109 (CCAA); idem.
Resortda Pedra Caida, Cachoeira do Santuario Ecologico, ca. 07°02°44,2”S,047°26°38,0"W, 128
m, 07 February 2020, Oliveira, S.S. & Pietrobom, M.R. 165 (CCAA); idem. Oliveira, S.S. &
Pietrobom, M.R. 157 (CCAA); idem. Entorno do PARNA Chapada das Mesas, riacho da RPPN
Mansinha, ca. 7°08'07,7"S, 47°26°07,1"W, 286 m, 08 June 2018, Almeida,F.C.; Silva, J.A.S.;
Oliveira, L. & Ottoni, F. 124 (CCAA); idem. PARNA Chapada das Mesas, riacho Buenos A ires,
ca. 6°56743,57S, 47°20°30,2”W, 175 m, 11 March 2017, Silva, L.R. & Pietrobom, M.R. 15
(CCAA); idem. ca. 6°56°54,3”S, 47°20°36,0"W, 179 m, 08 June 2018, Almeida, F.C.; Silva;
J.A.S.; Oliveira, L. & Ottoni, F. 98 (CCAA); idem. ca. 6°56°44,4”S, 47°20°37 4”W, 170m, 30

October 2017, Silva,L.R. & Pietrobom, ML.R. 122 (CCAA).
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METAXYACEAE

Metaxya parkeri (Hook. & Grev.)J. Sm.

Specimens examined: BRAZIL, MARANHAO, Carolina,Cachoeira doDodd, ca. 07°05°43,0”’S,
047°26°39.5”W, 234 m, 06 February 2020, Oliveira, S.S. & Pietrobom, M.R. 113 (CCAA); idem.
LocalidadeVeredaBonita, ca. 07°01°29,77S,047°28°28,3”W, 154 m, 06 February 2020, Oliveira,
S.S. & Pietrobom, M.R. 106 (CCAA); idem. Estancia Ecologica VeredaBonita, ca. 07°01°14,8”S,
047°27°52,6”W, 191 m, 06 February 2020, Oliveira, S.S. & Pietrobom, M.R. 94 (CCAA); idem.
Resort da Pedra Caida, Cachoeira do Capeldo, ca. 07°03’01,5”S, 047°28°37,9”W, 216 m, 07
February 2020, Oliveira, S.S. & Pietrobom, M.R. 198 (CCAA); idem. Cachoeira da Caverna, ca.
07°03°53,2”S, 047°28°12,6”W, 200 m, 07 February 2020, Oliveira, S.S. & Pietrobom, M.R. 182
(CCAA); idem. Cachoeira da Pedra Furada, ca. 07°01°59,3”S, 047°27°01,9"W, 195 m, 07
February 2020, Oliveira, S.S. & Pietrobom,M.R. 177 (CCAA); idem. Cachoeirado Santuario
Ecologico, ca. 07°02°44,2”S, 047°26°38,0°W, 128 m, 07 February 2020, Oliveira, S.S. &
Pietrobom, M.R. 141 (CCAA); idem. PARNA Chapada das Mesas, riacho Laje, ca. 6°58’474”S,
47°22°25,1”W,236 m, 30 October2017, Silva, L.R. & Almeida, F.C. 133 (CCAA); idem. Silva,
L.R. & Almeida, F.C.130(CCAA);idem. Silva,L.R. & Almeida,F.C. 131 (CCAA); idem. Silva,
LR. & Almeida, F.C. 129 (CCAA); idem. Riacho Lajes, proximo a casa do Siduca, ca.
06°59°38,99”S, 047°22°23,9"W, 243 m, 04 February 2020, Oliveira, S.S. & Pietrobom, M.R. 53
(CCAA/HBRA); idem. Riacho de Pedra, ca. 7°14°03,3”S, 46°59°53,8”W, 296 m, 31 October
2017,Silva, L.R. & Almeida, F.C. 146 (CCAA); idem. Silva,L.R. & Almeida, F.C. 144 (CCAA),
idem. Silva, L.R. & Almeida, F.C. 149(CCAA);idem. Silva,L.R. & Almeida, F.C. 147 (CCAA);
idem. Borda do PARNA Chapada das Mesas, Cachoeira Ponta da Serra, rio Laje (bacia do rio
Tocantins), ca. 6°58°47,17°S, 47°22°25,5°W, 238 m, 08 June 2018, Almeida, F.C.; Silva, J. A S,
Oliveira, L. & Ottoni, F. 105(CCAA);idem. Almeida, F.C.; Silva,J.A.S.; Oliveira, L. & Ottoni,
F. 106 (CCAA); idem. Almeida, F.C.; Silva, J.A.S.; Oliveira, L. & Ottoni, F. 112 (CCAA); idem.
Almeida, F.C.; Silva, J.LA S.; Oliveira, L. & Ottoni, F. 107 (CCAA); idem. Cachoeira da Ponta da

Serra, riacho Lajes, ca. 6°58°47,4”S, 47°22°25"W, 235 m, 11 March 2017, Silva, LR &
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Pietrobom, M.R. 23 (CCAA); idem. Entorno do PARNA Chapada das Mesas,riacho da RPPN
Mansinha, ca. 07°08°07,77S, 47°26°07,1"W, 286 m, 06 June 2018, Almeida,F.C.; Silva, J.A.S,;
Oliveira, L. & Ottoni, F. 43 (CCAA); idem. Almeida,F.C.; Silva, J.A.S.; Oliveira, L. & Ottoni,
F. 79 (CCAA); idem. 03 February 2020, Oliveira, S.S. & Silva, J.LA.S. 19 (CCAA); idem. 03
February 2020, Oliveira, S.S. & Silva, J.A.S. 08 (CCAA); idem. Oliveira, S.S. & Silva, J.A.S. 07
(CCAA); idem. Oliveira, S.S. & Silva, J.A.S. 09 (CCAA); idem. Oliveira, S.S. & Silva,JLAS. 10

(CCAA).

NEPHROLEPIDACEAE

Nephrolepis biserrata (Sw.) Schott

Specimens examined: BRAZIL, MARANHAO, Carolina, PARNA Chapada das Mesas,
Margem direita do Rio Farinha, ca. 6°59°36,7”S,47°9°53,1”W, 210 m, 12 March 2017, Silva,
L.R. & Pietrobom, M.R. 52 (CCAA); idem. Cachoeira Sio Romdo, Rio Farinha, ca. 7°01°154”S,
47°02°28,2”W,241 m, 31 October 2017, Silva, L.R. & Almeida, F.C. 178 (CCAA); idem. ca.
7°4°25,6”S, 47°5°26,6”W, 284 m, 13 March 2017, Silva, L.R. & Pietrobom, M.R. 77 (CCAA);
idem.ca.7°01°17,17S,47°02°27,1"W,256m, 07 June 20 18, Almeida, F.C; Silva, I.A.S.; Oliveira,

L. & Ottoni, F. 69 (CCAA).

Nephrolepispectinata (Willd.) Schott,

Specimens examined: BRAZIL, MARANHAO, Carolina, PARNA Chapada das Mesas, na
estrada do riachoFundo/Cachoeiras, ca.07°0319,4”S, 047°12°02,0"W,292m, 05 February 2020,

Oliveira, S.S. & Pietrobom, M.R. 84 (CCAA/HBRA).

POLYPODIACEAE

Microgramma persicariifolia (Schrad.) C.Presl

Specimens examined: BRAZIL, MARANHAO, Carolina, PARNA Chapada das Mesas, riacho

Lajes, proximo a casa do Siduca, ca. 06°59°38,99”S, 047°22°23 9”W, 243 m, 04 February 2020,

22




Oliveira, S.S. & Pietrobom, M.R. 57 (CCAA/HBRA); idem. Cachoeira do Prata,rio Farinha, ca.
06°56°43,5”S,47°20°30,2”W, 1 75m, 12 March 2017, Silva,L.R. & Pietrobom, M.R. 41 (CCAA);
idem. 6°59°37.4”S, 47°09°58,0”W, 194 m, 29 October 2017, Silva, L.R. & Almeida, F.C. 93
(CCAA); idem. Silva, L.R. & Almeida, F.C. 92 (CCAA); idem. 06 June 2018, Almeida, F.C,;
Silva, JLA.S,; Oliveira, L. & Ottoni, F. 11 (CCAA); idem. Cachoeira Sio Romdo,ca. 7°1°17,2”S,
47°2°27,8°W, 258 m, 13 March 2017, Silva, L.R. & Pietrobom, M.R. 70 (CCAA); idem. ca.
7°01°15,47S,47°02°28,2”"W, 241 m, 31 October 2017, Silva,L.R. & Almeida, F.C. 162 (CCAA),
idem. Silva,L.R. & Almeida,F.C. 164 (CCAA);idem. 07 June2018, Almeida,F.C.; Silva, .A.S,;
Oliveira, L. & Ottoni, F. 59 (CCAA); idem. 07 June 2018, Almeida, F.C; Silva, J.A.S.; Oliveira,
L. & Ottoni, F. 60 (CCAA); idem. Estreito, PARNA Chapada das Mesas, Cachoeira do Prata,
margem direita do rio Farinha, ca. 6°59°36,7”'S, 047°9°53,1”W, 210 m, 06 June 2018, Almeida,
F.C; Silva, J.A.S.; Oliveira, L. & Ottoni, F. 19 (CCAA); idem. Almeida, F.C.; Silva, J.A.S;;

Oliveira, L. & Ottoni, F. 20 (CCAA).

Phlebodium aureum (L.)J. Sm.

Specimens examined: BRAZIT, Maranhdo, Carolina, PARNA Chapada das Mesas, Cachoeira
do Pordo, ca. 06°55°55,67S, 047°22’53,6”"W, 174 m, 04 February 2020, Oliveira, S.S. &
Pietrobom, ML.R. 26 (CCAA); idem. Estrada do riacho Fundo/Cachoeiras, ca. 07°03°194”S,

047°12°02,0”W, 292 m, 05 February 2020, Oliveira, S.S. & Pietrobom, M.R. 83 (CCAA/HBRA).

Pleopeltis burchellii (Baker) Hickey & Sprunt ex. A.R.Sm.

Specimens examined: BRAZIL, Maranh&o, Carolina, PARNA Chapada das Mesas, Cachoeira
Siao Romdo, rio Farinha, ca. 07°01°15,4”S, 47°02°28,2”W, 241 m, 31 October2017, Silva, LR.
& Almeida,F.C.172(CCAA);idem.ca.7°1°17,2”S,47°2°27,8"W, 258 m, 13 March2017, Silva,

LR. & Almeida, F.C. 75 (CCAA/HBRA).

Serpocaulon triseriale (Sw.) A.R.Sm.
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Specimens examined: BRAZIL, MARANHAO, Carolina, PARNA Chapada das Mesas,
Cachoeira Sdo Romido, ca. 7°1°17,2”S, 47°2°27,8”W, 258 m, 13 March 2017, Silva, LR &
Pietrobom, M.R.61 (CCAA); idem. Sede do ICMBIio, ca. 07°02°33,2”S, 047°09°32,7"W, 254 m,

05 February 2020, Oliveira, S.S. & Pietrobom, M.R. 81 (CCAA/HBRA).

PTERIDACEAE

Adiantum deflectens Mart.

Specimens examined: BRAZIL, MARANHAO, Carolina, Cachoeira doDodd, ca. 07°05°43,0”S,
047°26°39.5”W, 234 m, 06 Febmary 2020, Oliveira, S.S. & Pietrobom, M.R. 112 (CCAA); idem.
Resortda Pedra Caida, Cachoeira do Santudrio Ecologico, ca. 07°02°44,2”S,047°26°38,0"W, 128
m, 07 February 2020, Oliveira, S.S. & Pietrobom, M.R. 168 (CCAA); idem. PARNA Chapada
das Mesas, riacho Lajes, proximo a casa do Siduca, ca. 06°59°38,99”S, 047°22°23.9”W, 243 m,
04 February 2020, Oliveira, S.S. & Pietrobom, M.R. 56 (CCAA); idem. Proximo a Cachoeira do
Siduca, ca. 06°58°54,17S, 047°22°26,8"W, 241 m, 04 February 2020, Oliveira, S.S. & Pietrobom,
M.R. 45 (CCAA/HBRA); idem. Passagem da dona Lena, ca. 07°03°45,1”’S, 047°15°16.2”W, 230
m, 05 February 2020, Oliveira,S.S. & Pietrobom, M.R. 86 (CCAA); idem. Cachoeira do Pordo,
ca. 06°55’55,57S,047°22°53,6°W, 174 m, 04 February 2020, Oliveira, S.S. & Pietrobom, M.R.
25 (CCAA); idem. Borda da Cachoeira Ponta da Serra, riacho Lajes, ca. 6°58°474"S,
47°22°25”W, 235 m, 11 March 2017, Silva, L.R. & Pietrobom, M.R. 25 (CCAA); idem. ca.
6°58°47,1°S,47°22°25,5°W,238 m, 08 June 2018, Almeida, F.C.; Silva, J.A..S.; Oliveira, L. &
Ottoni, F. 104 (CCAA); idem. Cachoeira Sao Romao, ca. 7°1°17.2”'S, 47°2°27,8"W, 258 m, 13
March 2017, Silva, L.R. & Pietrobom, M.R. 57 (CCAA); idem. Silva, L.R. & Pietrobom, MR.
60 (CCAA); idem. Silva, L.R. & Pietrobom, M.R. 64 (CCAA); idem. 07 June 2018, Almeida,
F.C,; Silva, J.A.S; Oliveira, L. & Ottoni, F. 63 (CCAA); idem. Cachoeira do Prata, rio Farmha
(bacia do rio Tocantins),ca. 6°59°41,3”S, 47°9’57.4”W, 213 m, 06 June 2018, Almeida, F.C,;
Silva, J.A.S.; Oliveira, L. & Ottoni, F. 15 (CCAA); idem. Almeida,F.C.; Silva, J.A.S.; Oliveira,

L. & Ottoni, F. 12 (CCAA); idem. Almeida, F.C.; Silva, J.A.S.; Oliveira, L. & Ottoni, F. 04
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(CCAA); idem. 12 March 2017, Silva, L.R. & Pietrobom, M.R. 38 (CCAA); idem. Entorno do
PARNA Chapada das Mesas, riacho da RPPN Mansinha, ca. 7°08°07,77S, 47°26°07,1"W, 286 m,
08 June 2018, Almeida, F.C.; Silva, J.A.S.; Oliveira, L. & Ottoni, F. 121 (CCAA); idem. 03

February 2020, Oliveira, S.S. & Silva, J.AS. 03 (CCAA).

Adiantum intermedium Sw.

Material examinado. BRAZIL, Maranhao, Carolina, Resort da Pedra Caida, Cachoeira do
Santuario Ecologico, ca. 07°02°44,2”S, 047°26°38,0”W, 128 m, 07 February 2020, Oliveira, S.S.
& Pietrobom M.R. 166 (CCAA); idem. PARNA Chapadadas Mesas, proximo a Cachoeira do
Siduca, ca. 06°58°54,17S, 047°22°26,8”W, 241 m, 04 February 2020, Oliveira, S.S & Pietrobom,

M.R 47 (CCAA/HBRA).

Adiantum latifolium Lam.

Specimens examined: BRAZIL, MARANHAO, Carolina, PARNA Chapada das Mesas,
Cachoeira Sdo Romdo, rio Farinha, ca. 7°01°15,4”S, 47°02°28,2”°W, 241 m, 31 October 2017,
Silva, L.R. & Almeida,F.C. 181 (CCAA); idem. Silva, L.R. & Almeida,F.C. 169(CCAA); idem.
ca.7°1°17,27S,47°2°27,8”W, 258 m, 1 3 March2017,Silva,L.R. & Pietrobom, M.R. 66 (CCAA);
idem. 07 June 2018, Almeida, F.C.; Silva, J.A.S.; Oliveira, L. & Ottoni, F. 53 (CCAA); idem.
Almeida, F.C.; Silva, J.A.S.; Oliveira, L. & Ottoni, F. 64 (CCAA); idem. Almeida,F.C.; Silva,
J.A.S.; Oliveira, L. & Ottoni, F. 56 (CCAA/HBRA); idem. Cachoeira do Prata, rio Farinha, ca.
6°59°36,17S,47°09°57,7°W, 200 m, 29 October 2017, Silva, L.R. & Almeida, F.C. 103 (CCAA);
idem. Silva, L.R. & Almeida, F.C. 99 (CCAA); idem. 06 June 2018, Almeida, F.C.; Silva, .AS,;

Oliveira, L. & Ottoni, F. 07 (CCAA)

Adiantum petiolatum Desv.

Specimens examined: BRAZIL, MARANHAO, Carolina, PARNA Chapada das Mesas,
Cachoeira do Pordo, ca. 06°55°55,6”S, 047°22°53,6"W, 174 m, 04 February 2020, Oliveira, S.S.

& Pietrobom, M.R. 32 (CCAA/SP).

25




Adiantum pulverulentum L.

Specimens examined: BRAZIL, MARANHAO, Carolina, Resort da Pedra Caida, Cachoeira do
Santuario Ecologico, ca. 07°02°44,2”S, 047°26°38,0”W, 128 m, 07 February 2020, Oliveira, S.S.

& Pietrobom, M.R. 135(CCAA/HBRA).

Adiantum serratodentatum Willd.

Material examinado. BRAZIL, MARANHAO, Carolina, PARNA Chapada das Mesas, ca.
6°56°43,5°S, 47°20°30,2°W, 175 m, 11 March 2017, Silva, L.R. & Pietrobom, M.R. 01
(CCAA/HBRA); idem. Riacho Buenos Aires (bacia do rio Tocantins), ca. 6°56°43,6"S,
47°20°31,2"W, 179 m, 08 June 2018, Almeida, F.C.; Silva, J.A.S.; Oliveira, L. & Ottoni, F. 81
(CCAA); idem. Almeida, F.C.; Silva, J.A.S.; Oliveira, L. & Ottoni, F. 87 (CCAA); idem. ca.
6°56°44,4°S,47°20'37,4”W, 170 m, 30 October2017, Silva, L.R. & Almeida, F.C. 118 (CCAA);
idem. Silva,L.R. & Almeida,F.C. 119(CCAA);idem. Silva,L.R. & Almeida,F.C. 118 (CCAA);
idem. Silva, L.R. & Almeida, F.C. 120 (CCAA);idem. ca. 6°56°42,7"S, 47°20°31,0"W, 155 m,
30 October2017, Silva, L.R. & Almeida, F.C. 110 (CCAA); idem. Riacho Lajes, proximo & casa
do Siduca, ca. 06°59°38,99”S, 47°22°23,9”W, 243 m, 04 February 2020, Oliveira, S.S. &

Pietrobom, M.R. 62 (CCAA).

Adiantum sinuosum Gardner

Specimens examined: BRAZIL, MARANHAO, Carolina, Morro do Dodd, ca. 07°05°39,3”S,

047°26°39,3”W, 256 m, 06 February 2020, Oliveira, S.S. & Pietrobom, M.R. 120 (CCAA).

Adiantum terminatum Kunze ex Miq.

Specimens examined: BRAZIL, MARANHAO, Carolina, Resort da Pedra Caida, Cachoeira da
Pedra Furada, ca. 07°01°59,3”S, 047°27°01,9”W, 195 m, 07 February 2020, Oliveira, S.S. &

Pietrobom, M.R. 169 (CCAA/HBRA).

Adiantum tetraphyllum Willd.
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Specimens examined: BRAZIL, MARANHAO, Carolina, Localidade Vereda Bonita, ca.
07°01°29,7”S, 047°28°28.,3”W, 154 m, 06 February 2020, Oliveira, S.S. & Pietrobom, M.R. 104

(CCAA/HBRA/SP).

Adiantum sp.

Specimens examined: BRAZIL, MARANHAO, Carolina, Localidade Vereda Bonita, ca.
07°01°29,7”S, 047°28°28 3"W, 154 m, 06 February 2020, Oliveira, S.S. & Pietrobom, M.R. 105

(CCAA/SP).

Ceratopteris thalictroides (L.) Brongn.

Specimens examined: BRAZIL, MARANHAO, Carolina, PARNA Chapada das Mesas,
Cachoeira do Prata, rio Farinha (bacia do rio Tocantins), ca. 06°5937”S,47°09°57"W, 197 m, 06
June 2018, Almeida, F.C.; Silva,J.A.S.; Oliveira, L. & Ottoni, F. 119 (CCAA); idem. Cachoeira
Sdo Romado, ca. 7°01°15,4”S, 47°02°28,2”W, 256 m, 07 June 2018, Almeida, F.C.; Silva, J.A.S,,

Oliveira, L. & Ottoni, F. 67 (CCAA).

Cheilanthes pohliana Mett.

Specimens examined: BRAZIL, MARANHAO, Carolina, Morro do Dédo, ca. 07°05°39,3”S,
047°26°39.3”W, 256 m, 06 February 2020, Oliveira, S.S. & Pietrobom, M.R. 122 (CCAA); idem.
PARNA Chapada dasMesas, proximo a Cachoeira do Pordo, ca. 06°55°58.2”S, 047°22°50.8"W,

175 m, 04 February 2020, Oliveira, S.S. & Pietrobom, M.R. 35 (CCAA/HBRA).

Pityrogramma calomelanos (L.) Link

Specimens examined: BRAZIL, MARANHAO, Carolina, PARNA Chapada das Mesas, ca.
6°56’56,9°S,47°19°53”"W, 184 m, 11 March2017, Silva, L.R. & Pietrobom, M.R. 18 (CCAA);
idem. Riacho das Rosas, ca. 7°6°51,14”S, 47°04°27,73”W, 292 m, 31 October 2017, Silva, LR.
& Almeida, F.C. 175 (CCAA);idem. Cachoeira Sio Romdo,ca. 7°01°15,4”S, 47°02°28,2”°W, 241

m, 31 October 2017, 8Silva, L.R. & Almeida, F.C. 170 (CCAA); idem. Silva, L.R. & Almeida,
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F.C. 186 (CCAA);idem. 07 June 2018, Almeida, F.C.; Silva, J.A.S.; Oliveira, L. & Ottoni F. 58
(CCAA); idem. Cachoeira do Prata, ca. 6°59°37,4”S, 47°09°58,0”W, 194 m, 29 October 2017,
Silva, L.R. & Almeida,F.C. 87 (CCAA); idem. Silva, L.R. & Almeida, F.C. 102 (CCAA); idem.
06 June 2018, Almeida,F.C.; Silva, J.A.S.; Oliveira, L. & Ofttoni, F. 06 (CCAA); idem. Sede do
ICMBIO, ca. 07°22°33,2”S, 047°09°32,7"W, 254 m, 05 February 2020, Oliveira, S.S. &
Pietrobom, M.R. 79 (CCAA); idem. Passagem da dona Lena, ca. 07°03°45,1”S, 047°15°16,2"W,
05 February 2020, Oliveira, S.S. & Pietrobom, M.R. 88 (CCAA/HBRA); idem. Entorno do
PARNA Chapada das Mesas, Cachoeira da Mansinha, ca. 7°08°07,7S, 47°26°07,1”W, 286 m, 03

February 2020, Oliveira, S.S & Pietrobom,M.R. 05 (CCAA).

Vittaria lineata (L.) Sm.

Specimens examined: BRAZIL, MARANHAO, Carolina, Resort da Pedra Caida, rio Vo Feio,
proximo a Cachoeirada Caverna, ca. 07°03°53,2”S, 047°28°12,6”W, 258 m, 07 February 2020,
Oliveira, S.S. & Pietrobom, M.R. 188 (CCAA); idem. PARNA Chapada das Mesas, Cachoeira
S3o Romdo, rio Farinha, ca. 7°1’17,2”S, 47°2°27,8”W, 258 m, 13 March 2017, Silva, LR. &
Pietrobom, M.R. 63 (CCAA/HBRA); idem. ca. 7°01°154”'S, 47°02°28,2"W, 241 m, 31 October
2017, Silva, L.R. & Almeira, F.C. 159 (CCAA); idem. Almeida, F.C.; Silva, J.LA.S.; Oliveira, L.

& Ottoni, F. 45 (CCAA).

SALVINIACEAE

Azolla microphylla Kaulf.

Specimens examined: BRAZIL, MARANHAO, PARNA Chapada das Mesas, Cachoeira Sio
Romado, Rio Farinha, ca. 7°01°15,4”S, 47°02°28,2”W, 241 m, 31 October 2017, Silva, LR. &

Almeida,F.C. 173 (CCAA).

SCHIZAEACEAE

Actinostachys pennula (Sw.) Hook.
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Specimens examined: BRAZIT , MARAN HAO, Carolina,Cachoeira doDodd, ca. 07°05°43.,0”S,
047°26°39.5”W, 234 m, 06 February 2020, Oliveira, S.S. & Pietrobom, M.R. 116 (CCAA); idem.
Balneario Encontro das Aguas, ca. 07°01°33,07S, 047°27°54,7°W, 180 m, 06 February 2020,
Oliveira, S.S. & Pietrobom, M.R. 111 (CCAA); idem. Cachoeira da Mansinha, ca. 07°08°07,7"S,
47°26°07,1"W, 286 m, 03 February 2020, Oliveira, S.S. & Silva, J.A.S. 12 (CCAA); idem.
Esténcia Ecolégica Vereda Bonita, ca. 07°01°14,8”S,047°27°52,6"W, 191 m, 06 February 2020,
Oliveira, S.S. & Pietrobom, M.R. 102 (CCAA); idem. ca. 07°01°14,87S,047°27°52,6"W, 191 m,
06 February 2020, Oliveira, S.S. & Pietrobom, M.R. 101 (CCAA); idem. PARNA Chapada das
Mesas, trilha em Cerrado aberto,riacho Mariazinha, ca. 6°56°48,4"S, 47°20°27,9”"W, 169 m, 30
October 2017, Silva, L.R. & Almeida,F.C. 127 (CCAA); idem. Trilha entre riacho Buenos Aires
e riacho Mariazinha, ca. 6°56°48,5”S, 47°20°27,9"W, 182 m, 11 March 2017, Silva, LR. &
Pietrobom, M.R. 17 (CCAA); idem. Riacho Corrente, ca. 7°4°25,6”S, 47°5°26,6”W, 284 m, 13
March 2017, Silva, L.R. & Pietrobom, M.R. 82 (CCAA);, idem. Riacho das Mortes,
ca.7°20°49.,5”S, 46°55°50,3"W, 237 m, 31 October 2017, Silva, L.R. & Almeida, F.C. 140
(CCAA); idem. Riacho Fundo, proximo a sede do ICMBio, ca. 07°02°24,2”S, 047°09°39,5"W,
231 m, 05 February 2020, Oliveira, S.S. & Pietrobom, M.R. 71 (CCAA), idem. Riacho Lajes,
proximo & casa do Siduca, ca. 06°59°38,99”S, 047°22°23,9”W, 243 m, 04 February 2020,
Oliveira, S.S. & Pietrobom, M.R. 63 (CCAA/HBRA); idem. Riacho Buenos, ca. 6°56’54,3"5,
47°20°36,0°W, 179 m, 08 June 2018, Almeida, F.C.; Silva, J.A.S.; Oliveira, L. & Ottoni, F. 99
(CCAA); idem. ca. 6°56°43,6'S, 47°20°31,2”W, 179 m, 08 June 2018, Almeida, F.C.; Silva,

J.A.S.; Oliveira, L. & Ottoni, F. 125 (CCAA);

Schizaea elegans (Vahl) Sw.

Specimens examined: BRAZIL, MARANHAO, Carolina, Cachoeira da Mansinha, ca.
07°08°07,7°S, 47°26°07,1"W, 286 m, 03 February 2020, Oliveira, S.S. & Silva, J.LA.S. 15
(CCAA); idem. PARNA Chapada das Mesas, riacho Buenos Aires, ca. 6°56°54,3”S,
47°20°36,0"W, 179 m, 08.VI.2018, Almeida, F.C.; Silva, J.A.S.; Oliveira, L. & Ottoni, F. 93
(CCAA); idem.ca. 6°56’43,5"S,47°20°30,2”W, 1 75 m, 11 March 2017, Silva, L.R. & Pietrobom,
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M.R. 06 (CCAA); idem. Riacho Corrente, ca. 7°4’25,6”S, 47°5°26,6"W,284 m, 13 March 2017,

Silva, L.R. & Pietrobom, M.R. 81 (CCAA).

Schizaea incurvata Schkuhr

Specimens examined: BRAZIL, MARANHAO, Carolina, Estincia Ecologica Vereda Bonita,

ca.07°01°14,87S,047°27°52,6°W, 191 m, 06 February 2020, Oliveira, S.S. & Pietrobom, M.R.

103 (CCAA/HBRA).

TECTARIACEAE

Tectaria incisa Cav.

Specimens examined: BRAZIL, MARANHAO, Carolina, Resort da Pedra Caida, Cachoeira do
Santuario Ecologico, ca.07°02°44,2”S, 047°26°38,0"W, 128 m, 07 February 2020, Oliveira, S.S.

& Pietrobom, M.R. 147 (CCAA/HBRA).

THELYPTERIDACEAE

Christella conspersa (Schrad.) A. Love & D. Love

Specimens examined: BRAZIL, MARANHAO, Carolina, Resort da Pedra Caida, Cachoeira do
Santuario Ecologico, ca. 07°02°44,2”S, 047°26°38,0"W, 128 m, 07 February 2020, Oliveira, S.S.
& Pietrobom, M.R. 149 (CCAA), idem. Cachoeira do Capeldo, ca. 07°03°01,5”S,
047°28°37.9”W, 216 m, 07 Febmary 2020, Oliveira, S.S. & Pietrobom, M.R. 197 (CCAA); idem.
LocalidadeVeredaBonita, ca.07°01°29,7”S,047°28°28,3"W, 154 m, 06 February 2020, Oliveira,
S.S. & Pietrobom, M.R. 108 (CCAA); idem. PARNA Chapada das Mesas, Cachoeira do Prata,
rio Farinha, ca. 6°59°37.,4”S, 47°09°58,0"W, 194 m, 29 October 2017, Silva, L.R. & Almeida,
F.C. 85 (CCAA/BHCB); idem. ca. 6°59°36,17S, 47°09°57,7"W, 200 m, 29 October 2017, Silva,
LR. & Almeida, F.C. 104 (CCAA/BHCB); idem. Silva, L.R. & Almeida, F.C. 101 (CCAA),
idem. ca. 6°59’377S, 47°09°57°W, 197 m, 06 June 2018, Almeida, F.C.; Silva, J.A.S.; Oliveira,

L. & Ottoni, F. 118 (CCAA); idem. Cachoeira Sdo Romao, rio Farinha, ca. 7°01°154”S,

30




47°02°28,2”W, 241 m, 31 October2017, Silva, L.R. & Almeida, F.C. 166 (CCAA); idem. Silva,
L.R. & Almeida, F.C. 187 (CCAA); idem. Silva, L.R. & Almeida, F.C. 185 (CCAA/BHCB);
idem. ca. 7°1°17,2”S, 47°2°27,8”W, 258 m, 13 March 2017, Silva, L R. & Pietrobom, M.R. 69
(CCAA/BHCB); idem. ca. 7°01°17,1”S, 47°02°27,1"W, 256 m, 07 June 2018, Almeida, F.C,;
Silva, JLA.S.; Oliveira, L. & Ottoni, F. 57 (CCAA/BHCB); idem. Almeida,F.C.; Silva, J.A.S,;
Oliveira, L. & Ottoni, F. 54 (CCAA/BHCB);idem.Riacho Lajes, ca. 6°58°47.47S, 47°22°25,1”W,
236 m, 30 October 2017, Silva, L.R. & Almeida, F.C. 139 (CCAA/BHCB); idem. Cachoeira do
Pordo, ca. 06°55%55,6”S, 047°22°53,6”"W, 174 m, 04 February 2020, Oliveira, S.S. & Pietrobom,
M.R. 30 (CCAA/HBRA); idem. Passagem da dona Lena, ca. 07°03°45,1”S, 047°1 5’16 2”W, 230
m, 05 February 2020, Oliveira, S.S. & Pietrobom, M.R. 87 (CCAA); idem. Sede do ICMBio, ca.
07°02°33,2”S, 047°09°32,7"W, 254 m, 05 February 2020, Oliveira, S.S. & Pietrobom, M.R. 78
(CCAA/HBRA); idem. Riacho Fundo, préximo a sede do ICMBio, ca. 07°02°24,2”S,
047°09°39,5”W, 231 m, 05 February2020,Oliveira, S.S. & Pietrobom, M.R. 75 (CCAA/HBRA),
idem. Borda do PARNA Chapada das Mesas, Cachoeira da Ponta da Serra, rio Laje, ca.
6°58°47,1°S,47°22°25,5"W, 238 m, 08 June 2018, Almeida, F.C.; Silva, J.A.S.; Oliveira, L. &
Ottoni, F. 110 (CCAA); idem. Almeida, F.C.; Silva, J.A.S.; Oliveira, L. & Ottoni, F. 113
(CCAA/BHCB); idem. ca. 6°58°47,4”S, 47°22"25"W, 235 m, 11 March 2017, Silva, LR. &
Pietrobom, M.R. 32(CCAA/BHCB); idem.ca. 6°58°47,4”S, 47°22°25”W,235m, 11 March 2017,
Silva, L.R. & Pietrobom, M.R. 28 (CCAA/BHCB); idem. Entorno do PARNA Chapada das
Mesas, riacho Serra Grande, ca. 7°03°45,1”S, 47°15°16,3”W, 237 m, 06 June 2018, Almeida,
F.C; Silva, J.A.S.; Oliveira, L. & Ottoni, F. 34 (CCAA/BHCB); idem. Cachoeira da Mansinha,
ca. 07°08°07,7S, 47°26’07.1”W, 286 m, 03 February 2020, Oliveira, S.S. & Silva, J.A.S. 16
(CCAA); idem. Estreito, Cachoeira do Prata, margem direita do rio Farinha, ca. 6°59’36,7”S,
47°9°53,1”W, 210 m, 06 June 2018, Almeida, F.C.; Silva, J.A.S.; Oliveira, L. & Ottoni, F. 17
(CCAA); idem. Almeida, F.C.; Silva, JLA.S.; Oliveira, L. & Ottoni, F. 18 (CCAA/BHCB); idem.

12 March 2017, Silva, L.R. & Pietrobom, M.R. 49 (CCAA/BHCB).

Christella hispidula (Decne.) Holttum
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Specimens examined: BRAZIL, Maranhio, Carolina, PARNA Chapada das Mesas, Cachoeira
Sio Romado,ca. 7°1°17,27S,47°2°27.8”W, 258 m, 13 March2017,Silva, L.R. & Pietrobom, MR.

68 (CCAA/BHCB); idem. Silva,L.R. & Pietrobom, M.R. 72 (CCAA/BHCB).

Goniopteris biformata (Rosenst.) Salino & T.E. Almeida

Specimens examined: BRAZIL, MARANHAOQ, Carolina, Resort da Pedra Caida, Cachoeira do
Santuario Ecologico, ca. 07°02°44,2”S, 047°26°38,0”W, 128 m, 07 February 2020, Oliveira, S.S.
& Pietrobom, M.R. 136 (CCAA/HBRA); idem. PARNA Chapada das Mesas, Cachoeira Sdo
Romado, ca.7°1°17.2”S, 47°2°27.8”W, 258 m, 13 March 2017, Silva, L.R. & Pietrobom, M.R. 74
(CCAA/BHCB);idem. ca.7°01’17,17S,47°02°27,1"W,256m, 07.1V.2018, Almeida, F.C.; Silva,
J.A.S.; Oliveira, L. & Ottoni, F. 61 (CCAA); idem. ca. 7°01°15,4”S, 47°02°28 2”W, 241 m, 31
October 2017, Silva, L.R. & Almeida, F.C. 180 (CCAA); idem. Silva, L.R. & Almeida, F.C 188

(CCAA); idem. Silva, L.R. & Almeida,F.C 168 (CCAA).

Macrothelypetris torresiana (Gaudich.) Ching

Specimens examined: BRAZIL, MARANHAO, Carolina, Resort da Pedra Caida, Cachoeira do
Santuario Ecologico, ca. 07°02°44,2”S, 047°26°38,0”W, 128 m, 07 February 2020, Oliveira, S.S.

& Pietrobom, M.R. 151 (CCAA/HBRA).

Meniscium angustifoium Willd.

Specimens examined: BRAZIL, MARANHAO, Carolina, Resort da Pedra Caida, Cachoeira da
Pedra Furada, ca. 07°01°59,3”S, 047°27°01,9”W, 195 m, 07 February 2020, Oliveira, S.S. &
Pietrobom, M.R. 179 (CCAA); idem. Cachoeira do Santuario Ecologico, ca. 07°02°44.2”S,
047°26°38,0”"W, 128 m, 07 February 2020, Oliveira, S.S. & Pietrobom, M.R. 150
(CCAA/HBRA); idem. Oliveira, S.S. & Pietrobom, M.R. 167 (CCAA); idem. PARNA Chapada
das Mesas, riacho Laje, ca. 6°58°47.4”S, 47°22°25,1”W, 236 m, 30 October 2017, Silva, LR. &
Almeida,F.C. 138 (CCAA); idem. Silva, L.R. & Almeida, F.C. 137 (CCAA); idem. Silva, LR.

& Almeida,F.C. 135 (CCAA); idem. Riacho Fundo,ca. 07°02°24,2”S,047°09°39.5”W, 231 m,
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05 February 2020, Oliveira, S.S. & Pietrobom, M.R. 70 (CCAA); idem. Proximo a Cachoeira do
Siduca, ca. 06°58°54,17’S, 047°22°26,8”W, 241 m, 04 February 2020, Oliveira, S.S. & Pietrobom,
M.R. 41 (CCAA); idem. Entorno do PARNA Chapada das Mesas, riacho Serra Grande,
7°03’45,17S,47°15°16,3"W, 237 m, 06 June 2018, Almeida, F.C.; Silva, J.A.S.; Oliveira, L. &
Ottoni, F. 35 (CCAA); idem. Borda do PARNA Chapada das Mesas, Cachoeira Ponta da Seira,
ca. 6°58°47,17S, 47°22°25,1"W, 238 m, 08 June 2018, Almeida, F.C.; Silva, J.A.S.; Oliveira, L.
& Ottoni, F. 109 (CCAA); idem. ca. 6°58°47,47S, 47°22°25"W, 235 m, 11 March 2017, Silva,
L.R. & Pietrobom, M.R. 27 (CCAA); idem. Riachdo, PARNA Chapada das Mesas, riacho das
Mortes, ca. 7°20°49,5”S,46°55°50,3"W,237 m, 31 October2017, Silva, L.R. & Almeida, F.C.

140 (CCAA).

Meniscium arborescens Humb. & Bonpl. ex Willd.

Specimens examined: BRAZIL, MARANHAO, Carolina, PARNA Chapada das Mesas, sede do
ICMBio, ca. 07°02°33,2”S, 047°09°32.7"W, 254 m, 05 February 2020, Oliveira, S.S. &
Pietrobom, M.R. 77 (CCAA); idem. Riacho Fundo, ca. 07°02°24,2”S, 047°09°39,5"W, 231 m, 05
February 2020, Oliveira, S.S. & Pietrobom, M.R. 72 (CCAA); idem. Riacho das Rosas, ca.

7°6°51,147S,47°04°27,73"W,292m, 31 October2017,Silva, L.R. & Almeida,F.C. 176 (CCAA).

Meniscium chrysodioides Fée

Specimens examined: BRAZIL, MARANHAO, Carolina, Resort da Pedra Caida, Cachoeira do
Capeldo, ca. 07°03°01,5”S, 047°28°37,9”W, 216 m, 07 February 2020, Oliveira, S.S5. &
Pietrobom, M.R. 196 (CCAA); idem. Cachoeira da Pedra Furada, ca. 07°01°59,3"S,
047°27°01.9”W, 195m,07 Febmary 2020, Oliveira, S.S. & Pietrobom, M.R. 171 (CCAA); idem.
PARNA Chapada das Mesas, sede do ICMBIo, ca. 07°02’33,2”S, 047°09°32,7°W, 254 m, 05
February 2020, Oliveira, S.S. & Pietrobom, M.R. 80 (CCAA); idem. Entorno do PARNA
Chapada das Mesas, riacho RPPN Mansinha, ca. 07°08°07,7S, 47°26°07,1”W, 286 m, 06 June
2018, Almeida, F.C.; Silva, J.A.S.; Oliveira, L. & Ottoni, F. 42 (CCAA); idem. Almeida,F.C,;

Silva, J.A.S.; Oliveira, L. & Ottoni, F. 36 (CCAA); idem. 07 June 2018, Almeida, F.C.; Silva,
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J.A.S.; Oliveira, L. & Ottoni, F. 80 (CCAA); idem. 03 February 2020, Oliveira, S.S. & Silva,

JLA.S. 18 (CCAA/HBRA).

Meniscium delicatum R.S. Fernandes & Salino

Specimens examined: BRAZIL, MARANHAO, Carolina, Resort da Pedra Caida, Cachoeira da
Pedra Furada, ca. 07°01°59,3”S, 047°27°01,9"W, 195 m, 07 February 2020, Oliveira, S.S. &
Pietrobom, M.R. 178 (CCAA); idem. PARNA Chapadadas Mesas, Cachoeira Sio Romao, rio
Farinha, ca. 7°01°15 4”S, 47°02°28,2"W, 241 m, 31 October 2017, Silva, L.R. & Almeida, F.C.
161 (CCAA); idem. ca. 7°1°17,2”S, 47°2°27,8W, 258 m, 13 March 2017, Silva, L.R. &
Pietrobom, M.R. 65 (CCAA/BHCB/HBRA); idem. 07 June 2018, Almeida, F.C.; Silva, J.A.S,;

Oliveira, L. & Ottoni, F. 46 (CCAA).

Meniscium hostmannii (Klotzsch.) R.S.Fernandes & Salino

Specimens examined: BRAZIL, MARANHAOQ, Carolina, PARNA Chapada das Mesas, riacho
Buenos Aires, ca. 6°56°43,5”S, 47°20°30,2”W, 175 m, 11 March 2017, Silva, L.R. & Pietrobom,
MR. 11 (CCAA/HBRA); idem. Silva, L.R. & Pietrobom, M.R. 08 (CCAA); idem. ca.
6°56°44,47S,47°20°37,4°W, 170 m, 30 October 2017, Silva,L.R. & Almeida,F.C. 117 (CCAA);
idem. Silva,L.R. & Almeida,F.C. 124(CCAA); idem. Silva, L.R. & Almeida, F.C. 113 (CCAA);
idem. ca. 6°56’42,7”S, 47°20°31,0"W, 155 m, 30 October 2017, Silva, L.R. & Almeida, F.C. 107
(CCAA); idem. ca. 6°56°54,37S, 47°20°36,0”"W, 179 m, 08 June 2018, Almeida, F.C.; Silva,
J.A.S.;Oliveira, L. & Ottoni, F. 97 (CCAA); idem. ca. 6°56°43,6"S, 47°20°31,2”W, 179 m, 08
June 2018, Almeida, F.C; Silva, J.A.S.; Oliveira, L. & Ottoni, F. 82 (CCAA); idem. Riacho de
Pedra, ca. 7°14°03,3”S, 46°59°53,8"W, 296 m, 31 October 2017, Silva, L.R. & Almeida, F.C. 153

(CCAA).

Meniscium maxonianum (A.R. Sm.) R.S. Fernandes & Salino
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Specimens examined: BRAZIL, MARANHAO, Carolina, Resort da Pedra Caida, Cachoeira do
Capeldo, ca. 07°03°01,5”S, 047°28°37.9”W, 216 m, 07 February 2020, Oliveira, S.S. &

Pietrobom, M.R. 193 (CCAA).

Meniscium serratum Cav.

Specimens examined: BRAZIL, MARANHAO, Carolina, PARNA Chapada das Mesas,
Cachoeira Sdo Romaio, ca. 7°4°25,6”S, 47°5°26,6"W, 284 m, 13 March 2017, Silva, L.R. &
Pietrobom, M.R. 76 (CCAA); idem. ca. 7°01°154”S, 47°02°28,2”W, 241 m, 31 October 2017,
Silva, L.R. & Almeida, F.C. 182 (CCAA); idem. ca.7°01°17,1”S, 47°02°27,1"W, 256 m, 07 June
2018, Almeida, F.C; Silva, J.LA.S.; Oliveira, L. & Ottoni, F. 68 (CCAA); idem. Estreito, PARNA
Chapada das Mesas, Cachoeira do Prata, ca. 6°59°37,4”S, 47°09°58,0"W, 210 m, 06 June 2018,
Almeida, F.C.; Silva, J.AS.; Oliveira, L. & Ottoni, F. 23 (CCAA); idem. Margem direita do Rio
Farinha, ca. 6°59°36,7’S, 47°9°53,1"W, 210m, 12 March 2017, Silva, L.R. & Pietrobom, MR.

54 (CCAA/HBRA).
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