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Botanical efforts reveals unrecorded thalloid liverworts for both State of Maranhão 
and Brazilian Cerrado, northeastern Brazil
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Abstract: Despite its rich biodiversity, the State of Maranhão, northeastern Brazil, is one of the less explored 
and known Brazilian states from a bryological perspective. Until recently, the recorded thalloid liverwort flora 
of Maranhão comprised 13 species, distributed in seven families. This study reports first records of some species 
of thalloid liverworts for both Maranhão and the Brazilian Cerrado, based on botanical expeditions carried out in 
different areas of Maranhão between 2017 and 2025. We report 10 species newly recorded for the state, including 
Riccardia leptophylla, R. multifida, Riccia breutelii and R. subdepilata, which also represent new records for the 
Brazilian Cerrado, and Pteropsiella frondiformis, new record for Northeastern Brazil. These new records increased 
the number of thalloid liverwort species documented for Maranhão to nearly double, reaching a total of 23 species. 
The most rich family is Ricciaceae (9 species), followed by Aneuraceae (6), while Corsiniaceae, Lepidoziaceae, and 
Pallaviciniaceae are each represented by two species, and Cyathodiaceae and Monocleaceae by one species. This 
study underscores the importance of floristic and taxonomic research in underexplored regions and emphasizes the 
need for increased attention to overlooked plant groups such as bryophytes.
Keywords: Bryophytes; Cerrado domain; Marchantiophyta; new records; taxonomy.

Esforços botânicos revelam hepáticas talosas não registradas para o estado do 
Maranhão e para o Cerrado brasileiro, nordeste do Brasil

Resumo: Apesar de sua rica biodiversidade, o estado do Maranhão, nordeste do Brasil, é um dos estados brasileiros menos 
explorados e conhecidos do ponto de vista briológico. Até recentemente, a flora de hepáticas talosas do Maranhão era 
composta por 13 espécies, distribuídas em sete famílias. Este estudo relata os primeiros registros de algumas espécies 
hepáticas talosas para o Maranhão e para o Cerrado brasileiro, com base em expedições botânicas realizadas em diferentes 
áreas do Maranhão entre 2017 e 2025. São relatadas 10 espécies recém registradas para o estado, incluindo Riccardia 
leptophylla, R. multifida, Riccia breutelii e R. subdepilata, que também representam novos registros para o Cerrado 
brasileiro, e Pteropsiella frondiformis, novo registro para o Nordeste do Brasil. Esses novos registros aumentaram 
para quase o dobro o número de espécies de hepáticas talosas documentadas para o Maranhão, atingindo um total 
de 23 espécies. A família mais rica é Ricciaceae (9 espécies), seguida por Aneuraceae (6), enquanto Corsiniaceae, 
Lepidoziaceae e Pallaviciniaceae são representadas por duas espécies cada, e Cyathodiaceae e Monocleaceae por uma 
espécie. Este estudo sublinha a importância de investigações florísticas e taxonômicas em regiões pouco exploradas e 
enfatiza a necessidade de uma maior atenção a grupos de plantas negligenciados, como as briófitas.
Palavras-chave: Briófitas; domínio do Cerrado; Marchantiophyta; novos registros; taxonomia.
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Introduction

Thalloid liverworts are characterized by a dorsiventrally flattened 
gametophyte or thallus, which lacks differentiation into stems and 
leaves. The thallus is usually dichotomously branched, occasionally 
regularly or irregularly pinnate, and highly variable in its internal 
structure (Bischler-Causse et al. 2005, Gradstein et al. 2001, Gradstein 
& Costa 2003). These liverworts are commonly terricolous or saxicolous 
and exhibit notable drought tolerance, allowing them to thrive in arid, 
harsh, and disturbed habitats (Gradstein & Costa 2003, Bischler-Causse 
et al. 2005). Their resilience to desiccation is attributed to specific 
features of gametophyte metabolism, cellular capacity to resume growth 
following water stress, and the rapid development of gametophytes and 
fast-maturing sporophytes during brief periods of water availability 
(Bischler-Causse et al. 2005). Globally, about 850 species of thalloid 
liverworts have been described (Söderström et al. 2016), of which 105 
species were recorded in Brazil (Flora e Funga do Brasil 2025).  

This paper presents new records of thalloid liverworts for the 
State of Maranhão, northeastern Brazil, also including species newly 
documented for the Brazilian Cerrado. Despite encompassing portions 
of three major Brazilian phytogeographic domains — Amazonia, 
Cerrado and Caatinga — as well as important transitional zones 
between them (Ab’Saber 1977, Montes et al. 1997, Muniz 2006, Dias 
et al. 2009, Stella 2011, Bandeira 2013, Spinelli-Araujo et al. 2016), 
Maranhão is one of the less explored and known Brazilian states from 
a bryological perspective.

To date, 13 species of thalloid liverworts have been reported for 
Maranhão, based on recent studies (Yano et al. 2009, Peralta et al. 
2011, Varão et al. 2011, Silva et al. 2018, Oliveira et al. 2018, Costa 
et al. 2021, Fernandes et al. 2021, Silva et al. 2024, Carvalho et al. 
2025). The first records for the state were provided by Yano et al. 
(2009), who documented Cronisia weddellii (Mont.) Grolle, Riccia 
stenophylla Spruce and R. vitalii Jovet-Ast. Additional contributions 
included the report of Riccia planobiconvexa Steph. (Peralta et al. 
2011), and the documentation of R. mauryana Steph. and R. weinionis 
Steph. in a diversity study of the genus Riccia L. by Silva et al. (2018). 
Fernandes et al. (2021), studying the bryophyte flora of the Chapada 
das Mesas National Park, located in the southern portion of Maranhão, 
reported seven species, four of which were previously undocumented 
for the state: Cyathodium cavernarum Kunze, Monoclea gottschei 
Lindb., Pteropsiella metzgeriiformis Steph., and Symphyogyna 
leptothelia Taylor. Further additions include Riccardia cataractarum 
(Spruce) Schiffn. (Costa et al. 2021) and, most recently, Riccardia 
chamedryfolia (With.) Grolle and Symphyogyna brasiliensis (Nees) 
Nees & Mont., recorded by Silva et al. (2024) in the Nascentes do 
Rio Parnaíba National Park, the largest protected area of the Brazilian 
Cerrado.

Between 2017 and 2025, several field expeditions were carried out in 
different areas of Maranhão, with particularly focus on areas within the 
Cerrado domain. These surveys resulted in the identification of several 
thalloid liverwort previously unrecorded for the state, including four 
species new records for the Brazilian Cerrado and one for Northeastern 
Brazil. This paper aims to provide a comprehensive list of thalloid 
liverworts from Maranhão, including these new records. Examined 
specimens are presented with remarks on their distribution, ecology, 
morphology as well as photographs of the plants in the field.

Material and Methods

The specimens of thalloid liverworts were collected during 
expeditions between 2017 and 2025, from different areas of the State 
of Maranhão (Figure 1), northeastern Brazil: Chapada das Mesas 
National Park and its surroundings (municipality of Carolina); villages 
Caraíbas, Estrela and Centro Velho in the Chapada Limpa (municipality 
of Chapadinha); and village Pau D’arco (municipality of Pedreiras). 
Collections were carried out in rainy and dry seasons. The specimens 
were collected in specific and likely areas of colonization such as 
waterfalls, stream banks, riparian and gallery forests. The methodology 
of collection followed the one described by Yano (1989). The specimens 
were sun dried and subsequently deposited in the CCAA herbarium of 
the Universidade Federal do Maranhão campus Chapadinha. Duplicates 
of some species were sent to the RB herbarium (in Rio de Janeiro State). 

The specimens were identified and described based on specialized 
studies such as Uribe & Aguirre (1995), Gradstein & Costa (2003), 
Bischler-Causse et al. (2005), Gradstein & Ilkiu-Borges (2009), 
Gradstein & Reeb (2018) and Gradstein (2021). The classification 
system followed Crandall-Stotler et al. (2009). The geographic 
distribution was based on the studies of Bischler-Causse et al. (2005), 
Gradstein & Costa (2003) and Gradstein (2021), as well as on online 
data available on REFLORA (http://floradobrasil.jbrj.gov.br) and 
TROPICOS (https://www.tropicos.org/home). The species names are in 
accordance with Söderström et al. (2016). In taxon authorities, the “ex” 
authors are omitted for brevity since their citation are not obligatory.

The list of thalloid liverwort recorded for the State of Maranhão was 
based on the following published studies: Yano et al. (2009), Peralta 
et al. (2011), Varão et al. (2011), Oliveira et al. (2018b), Silva et al. 
(2018), Fernandes et al. (2021), Costa et al. (2021), Silva et al. (2024) 
and Carvalho et al. (2025).

Results

1. New records of thalloid liverworts for Maranhão

Ten species of thalloid liverwort are first recorded for the State of 
Maranhão (see annotated list below), four of these species being also 
first records for the Brazilian Cerrado domain and on for Northeastern 
Brazil. The new records belong to four genera (Cronisia Berk., 
Pteropsiella Spruce, Riccardia Gray and Riccia) and four families 
(Aneuraceae, Corsiniaceae, Lepidoziaceae and Ricciaceae). Aneuraceae 
and Ricciaceae was the families that showed the highest increase in 
species richness with four new records each, followed by Corsiniaceae 
and Lepidoziaceae with one species each. 

The new records are treated in alphabetical order by family, genera 
and species. Taxa new to state of Maranhão are marked by a single 
asterisk (*), Northeastern region by two asterisks (**) and for the 
Brazilian Cerrado by three asterisks (***). Remarks are provided for 
all new records with data on distribution, ecology and morphology. 

ANEURACEAE
*Riccardia digitiloba (Spruce) Pagán 
Figure 2A

Examined specimen. BRAZIL. Maranhão: Carolina Municipality, 
Chapada das Mesas National Park, Farinha River, Mariazinha Creek, 

http://floradobrasil.jbrj.gov.br
https://www.tropicos.org/home
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Figure 1. Distribution map of collections carried out in Maranhão.

06º56’51,30”S, 047º20’23,34”W, 187 m, March 11, 2017, J. A. S. Silva 
39 (CCAA).

Remarks. Riccardia digitiloba is a widespread neotropical species, 
common in Brazil (Flora e Funga do Brasil 2025, Gradstein 2021). 
This species usually grows on decaying or living tree trunks and rock, 
in shaded and humid areas, from sea level to 1400 m (Gradstein & 
Costa 2003, Flora e Funga do Brasil 2025). Riccardia digitiloba is 
distinguished by dioicous plants with ca. 1 cm long, prostate, irregularly 
1‒2-pinnate to dichotomous, main axis 4–12 cells thick, ellipsoid, cell 
walls thin, epidermis cells smaller than medullary cells, margin without 
wing, branches linear with rounded to retuse apex, without wing or 
occasionally with 1 cell wide wing, margins entire, and gemmae usually 
present and abundant, produced on decurved branch tips.

***Riccardia leptophylla (Spruce) Herzog 
Figure 3

Examined specimen. BRAZIL. Maranhão: Carolina Municipality, 
Chapada das Mesas National Park, Prata waterfall, Farinha River, 
6º59’39.35”S, 047º09’56.95”W, 228 m, March 12, 2017, J. A. S. Silva 
93 (CCAA). 

Remarks. Riccardia leptophylla occurs in tropical America 
(Gradstein 2021). In Brazil, this species was recorded in Amazonia 
domain (Amazonas and Pará States) and in the Atlantic Forest (Minas 
Gerais and São Paulo States), on rotten wood or living tree trunk, in 
humid sites, in moist lowland and montane forests, at 100–1000 m 
[Gradstein & Costa 2003, as R. tenuicula (Spruce) Meenks, Flora 
e Funga do Brasil 2025]. Riccardia leptophylla can be dioicous or 
rarely monoicous, usually smaller, less than 1 cm long, prostate, 
irregularly 2-pinnate to palmate, main axis 3–6 cells thick, plano-
convex to ellipsoid, cell walls thin, epidermis cells smaller than 
medullary cells, margin winged, wings 1–3 cells wide, branches 
linear to tongue-shaped, apex rounded, broadly winged, wings 
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Figure 2. Thalloid liverworts species in the field. A. Riccardia digitiloba. B. Riccardia regnelii. C. Riccardia caractarum. D. Riccardia chamedryfolia. E. Cronisia 
weddellii. F. Cyathodium carvenarum. G. Riccia vitalii. H. Riccia mauryana. Photograph: Lázaro Nikael Araújo-Oliveira.


