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ABSTRACT

Floristic surveys are essential tools for the knowledge of species records, serving as a basis for
future studies, as taxa monographs, conservation and ecological surveys. The aim of this work
was to conduct a survey of the moss flora of a fragment of tropical rain forest in the Boa Nova
National Park, Bahia, Brazil. This area stands out for its floristic, because it is located in a
transition zone between the Caatinga and the Atlantic Forest. We found 84 species from 48
genera and 24 families. Twelve species are cited for the first time for the State of Bahia, and eight
of them are new records for the Northeast Region. The genus Leskeodon Broth. is reported for the
first time for the Northeast Brazil. The number of species found is considered high, reflecting 30%
of the moss diversity registered for the Bahia State. The ecological spectrum occupied by the
species was epixilous (61 species), corticicolous (48), terrestrial (33), saxicolous (22), and
epiphyllous (3). We analyzed the floristic similarity with several areas of Atlantic Forest of Brazil.
The study area showed a greater similarity with the Intervales State Park, Sdo Paulo. The results
highlight the importance of the Boa Nova National Park for biodiversity conservation, and for the
continuity of floristic studies in areas that represent gaps in the knowledge of bryophytes.
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RESUMO

Os levantamentos floristicos sdo ferramentas essenciais para o conhecimento do registro das
espécies, servindo de base para estudos futuros, como monografias de taxons, conservacgao e
estudos ecoldgicos. O objetivo deste trabalho foi realizar um levantamento da flora musgos em
um fragmento de floresta tropical no Parque Nacional da Boa Nova, Bahia, Brasil. Essa area se
destaca pela sua floristica, pois esta localizada em uma zona de transicdo entre a Caatinga e a
Mata Atlantica. Encontramos 84 espécies de 48 géneros e 24 familias. Doze espécies sao citadas
pela primeira vez para o Estado da Bahia, sendo oito delas novos registros para a Regido
Nordeste. O género Leskeodon Broth. é relatado pela primeira vez para o Nordeste do Brasil. O
numero de espécies encontradas € considerado alto, refletindo 30% da diversidade de musgos
registrada para o Estado da Bahia. O espectro ecolégico ocupado pelas espécies foi epixilo (61
espécies), corticicolo (48), terricolo (33), saxicolo (22) e epifilo (3). Analisamos a similaridade
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floristica com diversas areas de Mata Atlantica do Brasil. A area de estudo apresentou maior
similaridade com o Parque Estadual Intervales, Sao Paulo. Os resultados evidenciam a
importancia do Parque Nacional da Boa Nova para a conservagédo da biodiversidade e para a
continuidade dos estudos floristicos em areas que representam lacunas no conhecimento das
briofitas.

Palavras-chave: Parque Nacional da Boa Nova. Brasil. Briofitas

INTRODUCTION

Several authors have stressed the importance of floristic surveys, including surveys
about bryophytes, specifically in tropical regions, where they are especially diverse, and
also an important component of ecosystems (e.g. Gradstein, 1982; Buck & Thiers, 1989;
Churchill, 1994; Gradstein et al., 2001; Costa & Pérto, 2003). Churchill (1994) points out
that local floras are necessary for generating knowledge about species distribution,
because due to high degree of devastation of tropical ecosystems, a large number of
species may disappear. In addition, floristic surveys are essential tools for the knowledge
of species records, serving as a basis for future studies of various kinds, such as taxa
monographs, conservation and ecological surveys.

According to Buck & Thiers (1989), many aspects contribute to the incipient
knowledge and low bryophyte presence in various published floras in the world. The main
factors are the belief that species identification is difficult and the low economic value of
the species. However, from an ecological point of view, bryophytes are essential in
maintaining the microclimate and humidity in forests (Richards, 1988; Gradstein et al.,
2001). They are part of the nutrient cycle, important niches for animal species, and a
substrate for seed germination (Gradstein et al., 2001). Additionally, this group of
terrestrial plants at an estimated 20,000 species has the second highest species diversity
(Shaw et al., 2011).

The Bryophyte flora across the Neotropics, including Brazil, are poorly known and
needs special attention (Gradstein et al., 2001; Frahm, 2003). Brazil is recognized as a
megadiverse country (Mittermeier et al., 1992; Giulietti et al., 2005), which has two
important hotspots for biodiversity conservation: the Cerrado (Savanna) and the Atlantic
Forest (Mittermeier et al., 2006). Its flora currently comprises approximately 1,524
species, of which 880 are mosses (FBO 2020). There are 288 moss species cited for
Bahia State (FBO 2020).

Silva & Porto (2014) stress that more than half of the taxonomic studies of the
northeastern bryophyte flora were conducted in Bahia State, mainly citing new distribution
records and descriptions of new taxa. Among the studies that involved or treated
exclusively new records of moss species, we can highlight: Bastos & Vilas Bbéas-Bastos
(1998), Vilas Bbas-Bastos & Bastos (2000; 2004; 2002) and Vilas Bbas-Bastos (2009).
The largest number of studies was performed in the Chapada Diamantina region: Harley
(1995), Bastos et al. (1998b; 2000), Ballejos & Bastos (2009a, b; 2010) and Valente et al.
(2011; 2013a, b). For the Caatinga (semi-arid region) and Cerrado of Bahia State were
published the studies: Bastos et al. (1998a) and Vilas Bbas-Bastos & Bastos (1998),
respectively. Some inventories were performed in areas of Atlantic Forest by Bastos &
Vilas Bbas-Bastos (2008), Vilas Bbas-Bastos & Bastos (2008; 2009), Valente et al.
(2009), and Oliveira & Bastos (2014). Were also performed some works involving urban
areas and sandbanks: Bastos & Yano (1993; 2006) and Bastos et al. (2003).

This study aimed to investigating the composition, richness, substrates colonized,
and the floristic similarity between this Atlantic forest fragment and seven another Atlantic
Forest and one montane forest areas of Brazil.
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MATERIAL AND METHODS

Study site - The Boa Nova National Park (Fig. 1), covers an area of approximately
120 km? (Brasil 2010). It is located in the Boa Nova municipality, northeast of the Plateau
of Vitdria da Conquista and south of the Rio de Contas (Bencke et al., 2006). It is situated
in a transition zone between the Atlantic Forest and the Caatinga biome (Brasil 2010),
resulting in a variety of phytophysionomies, including: ombrophilous dense forests,
deciduous and semi-deciduous seasonal forests, and open arboreal Caatinga. The park is
considered as one of the priority areas for the conservation of flora, birds, and
invertebrates of Brazil (Gonzaga et al., 1995; MMA 2000; Bencke et al., 2006; Develey et
al., 2009).

Samples were collected from the eastern portion of the park (coordinates S 14 24'
53.0" W 040 07' 55.6"), where there are fragments of dense ombrophilous forests (Bencke
et al., 2006; Develey et al., 2009), which occur at the top of the hills and at hillsides
(Bencke et al., 2006). According to the technical manual of Brazilian vegetation (IBGE
2012), the ombrophilous dense forests are characterized by tropical climate with high
temperatures (above 25°C) and heavy rainfall and few dry days. In addition, there are a
large number of epiphytes. The area in question is classified as montane ombrophilous
dense forest, and is about 0,03 km?.

Data sampling and analysis - Five expeditions were carried out into the collection
area between September 2012 and March 2014. The substrates of collected plants were
carefully observed for further inference of ecological spectra, which is understood as the
variety of substrates colonized by communities (Fudali, 2000). The substrates considered
were: live trunk (corticicolous), decaying trunk (epixilous), soil (terrestrial), leaves
(epiphyllous), and rocks (saxicolous), as indicated by Richards (1984), Fudali (2001) e
Molinaro & Costa (2001).

The collected material was processed according to the method described by Frahm
(2003) and deposited at the herbarium of the State University of Feira de Santana -
HUEFS (abbreviations follow Thiers 2015). Sample identification was carried out by
consulting specialized literature, for exemple: Sharp et al. (1994), Buck (1998), Peralta &
Yano (2006), Vaz & Costa (2006 a, b), Yano & Peralta (2007; 2011).

For the analysis of geographical distribution in Brazil, we consulted the Flora do
Brasil Online 2020 (FBO 2020) as well as floristic surveys and new records for all
Brazilian states. The worldwide geographical distribution was based on the studies by:
Santos & Costa (2008), Oliveira & Bastos (2009), Campelo & Pérto (2007), Valente et al.
(2009; 2013 a, b). The adopted classification system was proposed by Goffinet et al.
(2009).

We analyzed the floristic similarity of the moss flora between eight rainforest areas of
Atlantic Forest: Boa Nova National Park, Altitude Swamps of Pernambuco and Paraiba
(Pérto et al., 2004), Michelin’s Ecological Reserve (Bastos & Vilas Bbas-Bastos, 2008;
Vilas Bbas-Bastos & Bastos, 2008, 2009; Oliveira & Bastos 2014), Private Reserve of
Natural Heritage (RPPN) El Nagual (Santos & Costa, 2008), llha da Anchieta State Park
(Peralta & Yano, 2008), Serra da Jibdia (Valente et al., 2009), Chapada Diamantina
mountain forests (Valente et al., 2013 b), Intervales State Park (Visnadi, 2015). To
determine the similarity between the areas we used the Jaccard index, which is based on
the relationship between the species that occur in two areas and the number of unique
species in each area (Mueller-Dombois & Ellenberg, 1974). From the obtained result, a
dendrogram was constructed based on the unweighted pair group method with arithmetic
mean (UPGMA) in the program FITOPAC 2.0 (Shepherd, 2007). For this analysis, we
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constructed a matrix of presence/absence of species, but excluded the rare species
(which occur in only one of the areas).

RESULTS AND DISCUSSION

Richness of species and new records - A total of 747 samples were collected, in
which 537 also comprise mosses. The floristic survey of mosses of the Boa Nova National
Park resulted in 85 species distributed in 52 genera and 24 families (Tab. 1). Of these,
twelve are cited for the first time for the State of Bahia, and eight of these are new records
for the Brazilian Northeast.

The genus Leskeodon Broth (Fig. 2) is for the first time reported in the Northeast. It
is easily identified by its oval to oblong leaves with clear edge and simple costa,
isodiametric cells with thin walls and rugose seta (Gradstein et al., 2001). In the studied
area, the genus is represented by L. aristatus, an endemic species of the Brazilian Atlantic
forest (Peralta, 2015 b).

Daltonia lindigiana Hampe, Cyclodictyon varians (Sull.) Kuntze, Fissidens allionii
Broth., Leskeodon aristatus (Geh. & Hampe) Broth., Syrrhopodon cymbifolius Mull. Hal.
and Trachyxiphium guadalupense (Brid. W.R. Buck) are new records for the Northeast
region of Brazil. The variety Fissidens weirii Mitt. var. weirii and F. weirii var.
hemicraspedophyllus has also expanded its distribution into the Brazilian Northeast.
Cyclodictyon albicans Hedw. Kuntze, Lepidopilum subsubulatum Geh. & Hampe,
Lepidopilum muelleri (Hampe) Hampe, Trachyxiphium saxicola (R.S. Willia) Vaz-
Imbassahy & D.P. Costa Buck are cited for the first time for the State of Bahia. The
species F. allioni, in its turn, is cited for the first time to Atlantic Forest.

Pilotrichaceae (15 spp.), Sematophyllaceae (11), Orthotrichaceae (7),
Fissidentaceae (6), and Calymperaceae (6) were the families with greater species
richness. Fissidens Hedw. and Syrrhopodon Schwagr. was the genus that had the highest
number of species (with six species each). Concerning the families with greater species
richness, such result was expected because those groups are commonly found in tropical
forests (Gradstein & Pocs, 1989; Gradstein, 1992; Gradstein et al., 2001). Most of the
floristic surveys of rainforests indicate the predominance of the family Sematophyllaceae,
e.g., Valente et al. (2009) and Vilas Bbas-Bastos & Bastos (2009); however,
Pilotrichaceae stood out as the richest family, which is also quite abundant in the area.
The family occurs in highly humid environments and near water bodies. The fragment in
question is located on a hillside and has very high humidity, mainly due to the orographic
rainfall and the occurrence of fog (personal observations). There is also a spring at the top
of the hill, and a small river that separates part of the area. Oliveira & Bastos (2010) also
report the high richness of Pilotrichaceae and Fissidentaceae in the Chapada da Ibiapaba
in Ceara State. Brittonodoxa subpinnata (Brid.) W.R.Buck, P.E.A.S. Camara & Carv.-
Silva was the most abundant species in the area, occurring in 28 samples, followed by
Meteoridium remotifolium (Mull. Hal.) Manuel, Trichosteleum sentosum (Sull.) A. Jaeger
and Syrrhopodon prolifer Schwagr in 27, 25, and 23 samples, respectively.

Ecological spectrum - The ecological spectrum occupied by the species was
epixilous (61 species), corticicolous (48), terrestrial (33), saxicolous (22), and epiphyllous
(3) (Fig. 3). Santos & Costa (2008) claim that in tropical forests the high number of
corticicolous species is expected because of the high availability of these substrates (e.g.
Valente et al., 2009). However, species colonizing decaying trunks were predominant in
the studied area. This may be due to the large supply of fallen logs in the studied forest,
where the fall of large trees favors the formation of large glades (personal observations).
Moreover, Richards (1984) reported that most epixilous species of South American forests
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are pleurocarpous mosses, which correspond to the species found in this survey. The
occurrence of high number of epixilous species, which requires shade and high humidity,
is a caracteristic of tropical forests according to Richards (1984).

According to Valente et al. (2009), it is common for species to occupy different
substrates when those are plenty available. Fifty-two species occupied two to five
substrates. M. remotifolium was the only species that occupied all five substrates, result
compatible with other works (e.g. Ballejos & Bastos, 2009; Visnadi, 2013; Visnadi, 2015).
In the area, the most of species that colonize more than one substrate occurs too on live
and/or decaying trunks. According to Richards (1984), soil, rocks and leaves imposes
some barriers for the establishment and survival of some bryophytes, demanding specific
morphological adaptations. Because of this, these substrates generally have a more
specialized specific composition. Thirty-four species showed substrate specificity,
especially decaying trunk (14). The relationship between obligatory and facultative
species shows, according to Fudali (2001), the specialization of the bryophyte community
in an area, as well as the quality of the environment. The occurrence of many
polysubstrate species may indicate a process of ftrivialization of bryoflora and
environmental degradation. In this survey, the number of Thirty-four species growing on a
specific substrate represents about 40% of the total number of species, which can be
considered a low rate when compared to preserved forest areas, which according to
Fudali (2001), can exceed 70%. The collection area is no different from other Brazilian
Atlantic Forest locations, which have suffered years of anthropization. Despite this, the
area is currently used as a place for ornithological observations, with ecological tourism
being the most important economic activity in the municipality. Further studies would be
needed to detect the state of preservation of this locality environment. Three species (M.
remotifolium, C. pallida, L. subsubulatum) colonized fresh leaves in the area, but none
was exclusively epiphyllous. Many of the species that grow on trunks, like the cited
species, particularly on those with smooth surface, also extend to the leaves (Richards,
1984).

Floristic similarity - Regarding the floristic similarity, the Jaccard index ranged from
0.25 to 0.5 (Fig. 4). It is observed that the Serra da Jibdia formed an isolate branch of the
other areas, presenting about 25% similarity with others. The State Park Intervales, Boa
Nova National Park, Michelin's Ecological Reserve, Altitude Swamps of Pernanbuco (PE)
and Paraiba (PB), and llha da Anchieta State Park formed a group with approximately
33% of similarity.

Of this group, the Michelin Ecological Reserve, the Altitude Swamps and llha da
Anchieta State Park presented a greater floristic similarity. The Altitude Swamps are
enclaves of Atlantic Forest in the middle of the Caatinga, in regions with altitudes
exceeding 600 meters, and which have high rainfall (Andrade-Lima, 1982). The Ilha da
Anchieta State Park, in turn, has several faces of the Atlantic Forest (Peralta & Yano,
2008) arriving up to 350 meters. Michelin’s Ecological Reserve, that have Montane Dense
Ombrofilous Forest vegetation, and rising up to 327 m.

The Intervales State Park is the closest floristically of the Boa Nova National Park.
Besides the greater geographic proximity, the Intervales State Park and Boa Nova
National Park present vegetation of dense ombrofilous forest of slope, and their altitude
vary from about 700 - 1040 m and 900-1200 m, respectivaly. Rodrigues & Nave (2000)
point out that high floristic similarities are observed when comparing nearby regions, from
the same river basin, and with the same vegetation type. But, other factors also influence
the floristic similarity, such as climate, soil characteristics, precipitation, and temperature
(Oliveira-Filho et al., 2001) which may explain the high similarity between these areas.
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The Atlantic Forest fragments of Bahia, despite having some similarity (25%, according to
Mueller-Dombois & Ellenberg, 1974), are closer floristically to other areas of the same
vegetation from other parts of Brazil. This fact highlights the wide variety phytoclimatic of
the State of Bahia, and supports the need for further studies in the areas least explored of
the State.

The Boa Nova National Park is particularly interesting from a floristic point of view
because it is located in a transition zone between biomes, resulting in high diversity of
species. In the studied fragment of the Boa Nova National Park, we observed a high
number of species, representing about 5% of the diversity of mosses in Brazil, and 30% in
Bahia. Of these, 12 species were cited for first time to Bahia State, demonstrating the
importance of collection efforts to advance the recognition of the bryophytes flora of
various states. The results of this study underline the importance of the Park to the
conservation of the biodiversity of Brazilian bryophytes.

ACKNOWLEDGMENTS

We owe special thanks to the Instituto Chico Mendes (ICMbio) for granting us the
license to collect. We want to express our gratitude to Jugara Bordin, Ph.D. and Paulo E.
A. S. Camara, Ph.D., for their help to confirm species identifications. We are greatfull to
Coordenacéao de Aperfeicoamento de Pessoal de Nivel Superior (CAPES) for the grant
given to the first author making it possible to complete this present study.

LITERATURE CITED

ANDRADE-LIMA, D. 1982. Present day Forest refuges in northeastern Brazil. In: Prance GT (ed.)
Biological diversification in the tropics. Columbia University Press, New York. Pp. 245-251.

BALLEJOS, J. & BASTOS, C.J.P. 2009 a. Musgos pleurocarpicos do Parque Estadual das Sete
Passagens, Miguel Calmon, Bahia, Brasil. Hoehnea 36: 479-495.

BALLEJOS, J. & BASTOS, C.J.P. 2009 b. Orthotrichaceae e Rhizogoniaceae (Bryophyta -
Bryopsida) do Parque Estadual das Sete Passagens, Bahia, Brasil. Rodriguesia 60: 723-733.

BALLEJOS, J. & BASTOS, C.J.P. 2010. Musgos acrocarpicos (Bryophyta) do Parque Estadual
das Sete Passagens, Miguel Calmon, Bahia, Brasil. Revista Brasileira de Botanica 33: 355-
370.

BASTOS, C.J.P. & YANO, O. 1993. Musgos da zona urbana de Salvador, Bahia, Brasil. Hoehnea
20(1-2): 22-33.

BASTOS, C.J.P. & VILAS BOAS-BASTOS, S.B. 1998. Adigbes a brioflora (Bryopsida) do estado
da Bahia, Brasil. Tropical Bryology 15: 111-116.

BASTOS, C.J.P. & YANO, O. 2006. Bri¢fitas de Restinga das Regides Metropolitana de Salvador
e Litoral Norte do Estado da Bahia, Brasil. Boletim do Instituto de Botanica 18: 197-211.

BASTOS, C.J.P. & VILAS BOAS-BASTOS, S.B. 2008. Musgos acrocarpicos e cladocarpicos
(Bryophyta) da Reserva Ecologica da Michelin, Igrapiuna, Bahia, Brasil. Sitientibus Série Cién-
cias Biologicas 8: 275-279.

BASTOS, C.J.P.; YANO, O. & VILAS BOAS-BASTOS, S.B. 2000. Briéfitas de campos rupestres

da Chapada Diamantina, Estado da Bahia, Brasil. Revista Brasileira de Botanica 23(4): 357-
368.

BASTOS, C.J.P.; ALBERTOS, B. & VILAS BOAS-BASTOS, S.B. 1998 a. Bryophytes from some
caatinga areas in the state of Bahia (Brazil). Tropical Bryology 14: 69-75.

PESQUISAS, Botanica, N° 75 — 2021. Sao Leopoldo, Instituto Anchietano de Pesquisas.



Biodiversity Survey, Ecology and New Distribution Records of Bryophyta... 323

BASTOS, C.J.P.; STRADMANN, M.T. & VILAS BOAS-BASTOS; S.B. 1998 b. Additional contribu-
tions to the Bryophytes Flora of the Chapada Diamantina National Park, State of Bahia, Brazil.
Tropical Bryology 15: 15-20.

BASTOS, C.J.P.; CERQUEIRA, A.S. & YANO, O. 2003. Musgos de Floresta Higrdfila e Savana
Gramineo-Lenhosa do Recdncavo Baiano, Bahia, Brasil. Revista Brasileira de Biociéncias 8(1):
35-48.

BENCKE, G.A.; MAURICIO, G.N.; DEVELEY, P.F. & GOERCK, J.M. 2006. Areas Importantes
para a Conservacdo das Aves no Brasil. Parte | - Estados do Dominio da Mata Atlantica Sao
Paulo, SAVE Brasil. Available at http://savebrasil.org.br/wp/wp-content/uploads/2013/11/Areas-
Importantes-para-Conservacao-das-Aves_Parte_1.pdf. Access in 31-XI11-2015.

BRASIL. 2010. Decreto-lei de 11 de junho de 2010. Cria o Parque Nacional e o Refugio de Vida
Silvestre de Boa Nova, no Estado da Bahia, e da outras providéncias. Brasilia, Diario Oficial da
Unido 14 jun 2010.

BUCK, W.R. & THIERS, B.M. 1989. Review of bryological studies in the tropics. In: D.G. Campbell
& H.D. Hammond (eds.). Floristic Inventory of Tropical Countries. Bronx, New York Botanical
Garden. Pp. 485-493.

BUCK, W.R. 1998. Pleurocarpous Mosses of the West Indies. Memoirs of The New York Botani-
cal Garden 1: 1-401.

CAMPELO, M.J.A. & PORTO, K.C. 2007. Brioflora epifita e epifila da RPPN Frei Caneca, Jaquei-
ra, PE, Brasil. Acta Botanica brasilica 21(1): 185-192.

CHURCHILL, S.P. 1994. The mosses of Amazonian Ecuador. AAU Reports 35: 1-211.

COSTA, D.P. & PORTO, K.C. 2003. Estado da arte das colegdes de bridfitas no Brasil. In: Peixo-
to, A.L. (org.). Colegbes Bioldgicas de Apoio ao Inventario, Uso Sustentavel e Conservagéo da
Biodiversidade. Rio de Janeiro, Instituto de Pesquisas Jardim Boténico do Rio de Janeiro. Pp.
75-98.

DEVELEY, P.F. & GOERCK, J.M. 2009. Brazil. In: Devenish, C.; Diaz Fernandez, D.F.; Clay,
R.P.; Davidson, |. & Yépez Zabala, |. (eds). Important Bird Areas Americas - Priority sites for bi-
odiversity conservation. Ecuador: BirdLife International (BirdLife Conservation Series No. 16).
Pp. 99-112.

FLORA DO BRASIL 2020 em construgdo. Jardim Botanico do Rio de Janeiro, Rio de Janeiro.
Available at: http://floradobrasil.jbrj.gov.br/ (Access in: 07-111-2-18)

FRAHM, J.P. 2003. Manual of tropical Bryology. Tropical Bryology 23: 1-196.

FUDALI, E. 2000. Some open questions of the bryophytes of urban areas and their response to
urbanization’s impact. Perspectives in Environmental Sciences 2(1): 14-18.

FUDALI, E. 2001. The ecological structure of the bryoflora of Wroclaw’s parks and cemeteries in
relation to their localization and origin. Acta Societatis Botanicorum Poloniae 70(3): 229-235.

GIULIETTI, A.M.; HARLEY, R.M.; QUEIROZ, L.P.; WANDERLEY. M.G. & VAN DEN BERG, C.
2005. Biodiversidade e conservacao das plantas no Brasil. Megadiversidade 1: 52-61

GOFFINET, B.; BUCK, W.R. & SHAW, A.J. 2009. Morphology, anatomy, and classification of the
Bryophyta. In: Goffinet, B. & Shaw, A.J. (eds.). Bryophyte Biology. 22 ed. Cambridge University
Press, Cambridge. Pp. 55-138.

GRADSTEIN, S.R. & POCS, T. 1989. Bryophytes. In: Lieth, H. & Werger, M.J.A. (eds.). Tropical
Rain Forest Ecosystems. Elsevier Science Publischers B.V, Amsterdam. Pp. 311-325.

PESQUISAS, Botanica, N° 75 — 2021. Sao Leopoldo, Instituto Anchietano de Pesquisas.


http://floradobrasil.jbrj.gov.br/
http://savebrasil.org.br/wp/wp-content/uploads/2013/11/Areas-Importantes-para-Conservacao-das-Aves_Parte_1.pdf
http://savebrasil.org.br/wp/wp-content/uploads/2013/11/Areas-Importantes-para-Conservacao-das-Aves_Parte_1.pdf

324 Aline Matos de Souza et al.

GRADSTEIN, S.R. 1982. Bryological exploration of tropical America: Summarizing remarks. In:
Geissler, P. & Greene, S.W. (eds.). Bryophyte Taxonomy. Pp. 537-538.

GRADSTEIN, S.R. 1992. The vanishing tropical rain forest as an environment for bryophytes and
lichens. In: Bates, J.W. & Farmes, A.M. (eds.). Bryophytes and Lichens in a changing Enviro-
ment. Oxford, Clarendon Press. Pp. 235-257.

GRADSTEIN, S.R.; CHURCHIL, S.P. & SALAZAR-ALLEN, N. 2001. Guide to the Bryophytes of
Tropical America. Memoirs of the New York Botanical Garden 86: 1-577.

HARLEY, R.M. 1995. Bryophyta. In: Stannard, B.L. (ed.). Flora of the Pico das Almas, Chapada
Diamantina - Bahia, Brazil. Royal Botanic Garden, Kew. Pp. 803-812.

IBGE. 2012. Manual Técnico da Vegetagao Brasileira, ed 2. Rio de Janeiro, Fundagao Instituto
Brasileiro de Geografia e Estatistica, Departamento de Recursos Naturais e Estudos Ambien-
tais.

MITTERMEIER, R.A.; WERNER, T.; AYRES, J.M. & FONSECA, G.A.B. 1992. O pais da megadi-
versidade. Ciéncia Hoje 14(81): 20-27.

MITTERMEIER, R.A.; GIL, P.R.; HOFFMAN, M.; PILGRIM, J.; BROOKS, T.; MITTERMEIER,
C.G.; LAMOREUX, J. & FONSECA, G.A.B. 2006. Hotspots Revisited: Earth’s Biologically Rich-
est and Most Endangered Terrestrial Ecoregions. Conservation International. 392 p.

MMA. 2000. Avaliagcédo e acdes prioritarias para a conservacdo da biodiversidade da Mata Atlanti-
ca e Campos Sulinos. Conservation International do Brasil, Fundacdo SOS Mata Atlantica e
Fundacéao Biodiversitas, Brasilia.

MOLINARO, L.C. & COSTA, D.P. 2001. Briéfitas do arboreto do Jardim Botanico do Rio de Janei-
ro. Rodriguesia 52(81): 107-124.

MUELLER-DOMBOIS, D. & ELLENBERG, H. 1974. Aims and methods of vegetation ecology. Wi-
ley, New York.

OLIVEIRA-FILHO, A.T.; CURI, N.; VILELA, E.A. & CARVALHO, D.A. 2001. Variation in tree com-
munity composition and structure with changes in soil properties within a fragment of semideci-
duous forest in south-eastern Brazil. Edinburgh Journal of Botany 58: 139-158

OLIVEIRA, H.C. & BASTOS, C.J.P. 2009. Jungermanniales (Marchantiophyta) da Chapada da
Ibiapaba, Ceara, Brasil. Acta Botanica Brasilica 23: 1202-1209.

OLIVEIRA, H.C. & BASTOS, C.J.P. 2010. Musgos pleurocarpicos da Chapada da Ibiapaba, Cea-
ra, Brasil. Acta Botanica Brasilica 24(1): 193-204.

OLIVEIRA, H.C. & BASTOS, C.J.P. 2014. Bridfitas epifitas de fragmentos de Floresta Atlantica da
Reserva Ecoldgica da Michelin, estado da Bahia, Brasil. Hoehnea 41: 631-646.

PERALTA, D.F.& YANO, O. 2006. Novas ocorréncias de Musgos para o Estado de S&o Paulo,
Brasil. Revista Brasileira de Botanica 29: 49-65.

PERALTA, D.F. & YANO, O. 2008. Bri¢fitas do Parque Estadual da llha da Anchieta, Ubatuba, es-
tado de Sao Paulo, Brasil. lheringia 63(1): 101-127.

PORTO, K.C.; GERMANO, S.R. & BORGES, G.M. 2004. Avaliagdo dos Brejos de altitude de Per-
nambuco e Paraiba, quanto a diversidade de Briofitas, para a Conservagao. In: Pérto, K.C;
Cabral, J.J.P. & Tabarelli, M. (eds.). Brejos de Altitude em Pernambuco e Paraiba: histéria na-
tural, ecologia e conservagéo. Brasilia, Ministério do Meio Ambiente. Pp. 79-98.

RICHARDS, P.W. 1984. The ecology of tropical Forest bryophytes. In: Schuster, R.M. (ed.). New
Manual Bryology, v.2. Nichinan, The Hattori Botanical Laboratory. Pp. 1233-1970.

RICHARDS, W.P. 1988. Tropical forest bryophytes. Synusiae and strategies. The Journal Hattori
Botanical Laboratory 64: 1-4.

PESQUISAS, Botanica, N° 75 — 2021. Sao Leopoldo, Instituto Anchietano de Pesquisas.



Biodiversity Survey, Ecology and New Distribution Records of Bryophyta... 325

RODRIGUES, R.R. & NAVE, A.G. 2000. Heterogeneidade floristica das matas ciliares. In: Rodri-
gues, R.R. & Leitao-Filho, H.F. (eds.). Matas ciliares: conservagao e recuperagdo. Sao Paulo,
Edusp/Fapesp. Pp. 45-71.

SANTOS, N.D. & COSTA, D.P. 2008. A importancia de Reservas Particulares do Patrimbénio Na-
tural para a conservagao da brioflora da Mata Atlantica: um estudo em EI Nagual, Magé, RJ,
Brasil. Acta Botanica Brasilica 22(2): 359-372.

SHARP, A.J.; CRUM, H. & ECKEL, P. 1994. The moss flora of Mexico. Memoirs of The New York
Botanical Garden 69: 1-1113.

SHAW, A.J.;: SZOVENYI, P. & SHAW, B. 2011. Bryophyte diversity and evolution: Windows into
the early evolution of land plants. American Journal of Botany 98(3): 1-18.

SHEPHERD, G.J. 2007. FITOPAC 2.0. Departamento de Botanica/UNICAMP.

SILVA, M.P.S. & PORTO, K.C. 2014. Bridfitas: estado do conhecimento e vulnerabilidade na Flo-
resta Atlantica Nordestina. Boletim Museu Mello Leitdo 36:19-34.

THIERS, B. 2015 and continuously updated. Index Herbariorum: A global directory of public
herbaria and associated staff. New York Botanical Garden's Virtual Herbarium.

VALENTE, E.B. & PORTO, K.C. 2006. Hepaticas (Marchantiophyta) de um fragmento de Mata
Atlantica na Serra da Jibdia, municipio de Santa Teresinha, Bahia, Brasil. Acta Botanica Brasi-
lica 20(2): 433-441.

VALENTE, E.B.; PORTO, K.C.; VILAS BOAS-BASTOS, S.B. & BASTOS, C.J.P. 2009. Musgos
(Bryophyta) de um fragmento de Mata Atlantica na Serra da Jibdia, municipio de Santa Terezi-
nha, BA, Brasil. Acta Botanica Brasilica 23(2): 369-375.

VALENTE, E.B.; PORTO, K.C. & BASTOS, C.J.P. 2011. Checklist of Bryophytes of Chapada Dia-
mantina, Bahia, Brazil. Boletim do Instituto de Botanica 21: 111-124.

VALENTE, E.B.; PORTO, K.C. & BASTOS, C.J.P. 2013 a. Species richness and distribution of
bryophytes within different phytophysiognomies in the Chapada Diamantina region of Brazil.
Acta Botanica Brasilica 27(2): 294-310.

VALENTE, E.B.; PORTO, K.C.; BASTOS, C.J.P. & BALLEJOS, J. 2013 b Diversity and distribu-
tion of the flora in montane forests in the Chapada Diamantina region of Brazil. Acta Botanica
Brasilica 27(3): 506-518.

VAZ, T.F. & COSTA, D.P. 2006 a. Os géneros Brymela, Callicostella, Crossomitrium, Cyclo-
dictyon, Hookeriopsis, Hypnella e Trachyxiphyum (Pilotrichaceae, Bryophyta) no Estado do Rio
de Janeiro, Brasil. Acta Botanica Brasilica 20(4): 955-973.

VAZ, T.F. & COSTA, D.P. 2006 b. Os géneros Lepidopilidium, Lepidopilum, Pilotrichum e
Thamniopsis (Pilotrichaceae, Bryophyta) no Estado do Rio de Janeiro, Brasil. Acta Botanica
Brasilica 20(4): 975-993.

VILAS BOAS-BASTOS, S.B. 2009. Hypnella symphyodontoides (Bryophyta: Pilotrichaceae), a
new species from Brazil. Journal of Bryology 31: 20-22.

VILAS BOAS-BASTOS, S.B. & BASTOS, C.J.P. 2002. Occurrence of the genus Pilotrichum P.
Beauv. (Pilotricahceae, Bryopsida) in the state of Bahia, Brazil. Nova Hedwigia 75(1-2): 217-
225.

VILAS BOAS-BASTOS, S.B. & BASTOS, C.J.P. 2004. Notes on the ocurrence of Hypnella
pallescens (Hook.) A. Jaeger (Bryophyta, Pilotrichaceae) in Bahia, Brazil. Acta Botanica Mala-
citana 29: 260-263.

VILAS BOAS-BASTOS, S.B. & BASTOS, C.J.P. 2008. Neckeraceae (Bryophyta, Bryopsida) da
Reserva Ecoldgica da Michelin, municipio de Igrapiuna, Bahia, Brasil. Sitientibus. Série Cién-
cias Biologicas 8: 263-274.

PESQUISAS, Botanica, N° 75 — 2021. Sao Leopoldo, Instituto Anchietano de Pesquisas.



326 Aline Matos de Souza et al.

VILAS BOAS-BASTOS, S.B. & BASTOS, C.J.P. 2009. Musgos pleurocéarpicos dos fragmentos de
Mata Atlantica da Reserva Ecolégica da Michelin, municipio de Igrapiuna, BA, Brasil. Il - Hyp-
nales (Bryophyta: Bryopsida). Acta Botanica Brasilica 23 (3): 630-643.

VILAS BOAS-BASTOS, S.B. & BASTOS, C.J.P. 1998 a. Bridfitas de uma area de cerrado no mu-
nicipio de Alagoinhas, Bahia, Brasil. Tropical Bryology 15: 101-110.

VILAS BOAS-BASTOS, S.B. & BASTOS, C.J.P. 2000. New ocurrence of pleurocarpous mosses
for the state of Bahia, Brazil. Tropical Bryology 18: 65-73.

VISNADI, S.R. 2013. Brioflora do Parque Estadual Turistico do Alto do Ribeira (Petar), estado de
Sao Paulo, Brasil. Tropical Bryology 35: 52-63.

VISNADI, S.R. 2015. Brioflora do Parque Estadual Intervales, Sao Paulo, Brasil: uma importante
area para conservacao da biodiversidade da Mata Atlantica do Sudeste brasileiro. Boletim do
Museu Paraense Emilio Goeldi 10(1): 105-125.

YANO, O. & PERALTA, D.F. 2007. Musgos (Bryophyta). In: Rizzo, J.A. (org.). Flora dos Estados
de Goias e Tocantins: Criptbgamos. v. 6. Goiania, PRPPG - Universidade Federal de Goias. p.
1-333.

YANO, O. & PERALTA, D.F. 2011. Flora da Serra do Cip6, Minas Gerais: Bri6fitas (Anthoceroto-
phyta, Bryophyta e Marchantiophyta). Boletim do Instituto de Boténica 29(2): 135-299.

PESQUISAS, Botanica, N° 75 — 2021. Sao Leopoldo, Instituto Anchietano de Pesquisas.



Biodiversity Survey, Ecology and New Distribution Records of Bryophyta... 327

40°0°0"W 900mwW
| 1

M
r

S.alva'do A -

13008

T
14200 s

> BoaNova

$ase
r

Figure 1. Location of the Boa Nova National Park. The black triangle indicates the location of the
municipality in the state of Bahia. The regions marked in red indicate the areas of the Boa Nova National
Park. The white triangle indicates the collection site.

PESQUISAS, Botanica, N° 75 — 2021. Sao Leopoldo, Instituto Anchietano de Pesquisas.



328

Aline Matos de Souza et al.

Table 1. List of mosses species collected in the dense ombrophilous forest fragment of the Boa Nova
National Park, Bahia, Brazil. (CO = corticicolous, EX = epixilous, TR = terrestrial, SA = saxicolous, EF =
epiphyllous; *New record for Bahia, **New record for the Northeast).

Worldwide

Family/Species Substrate Distribution Voucher
Brachytheciaceae
Hellcodontluchaplllare (Hedw.) A. CO, EX Neotropical Souza et al. 631
aeger
Meteoridium remotifolium (Mall.  CO, EX, TR, SA, Neotropical Souza et al. 713
Hal.) Manuel EF
Squamidium /%urcc::t)rt]rlchum (Taylor) CO, EX Neotropical Azevedo & Régo 569
Zelometeorium patulum (Hedw.) CO Neotropical Souza et al. 745
Manuel
Bryaceae
Rosulabryum densifolium (Brid.) TR Neotropical Souza et al. 701
Ochyra
Bryum huillense Welw. & Duby CO, TR America and Africa Souza et al. 763
Calymperaceae
Syrrhop odoan;)I/ mbifolius MUl CO, EX, TR South America Souza & Gusmao 807
Syrrhopodon gaudichaudii Mont. CO Neotropical Souza et al. 672
Syrr hgp odon incomp letus CcO Pantropical Souza & Valente 659
Schwagr.var. incompletus
Syrrhopodon ligulatus Mont. EX Neotropical Souza & Gusmao 824
Syrrhopodon parasiticus (Sw. ex CO, EX Cosmopolitan Souza et al. 1308
Brid.) Besch.
Syrrhopodon prolifer Schwagr.  CO, EX, TR, SA Pantropical Souza et al. 1219
Daltoniaceae
**Daltonia lindigiana Hampe CO, EX, SA Neotropical Souza et al. 729
Leskeodon aristatus (Geh. & 4 1 gp Brazil Souza et al. 764
Hampe) Broth.
Dicranaceae
Dicranella hilariana (Mont.) Mitt. TR Neotropical Souza et al. 549
Leucoloma serrulatum Brid. CO, EX Neotropical and Asia Souza et al. 685
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Family/Species Substrate [‘)’Ysc;:dbm:; Voucher
Leucoloma triforme (Mitt.) A. EX Brazil Azevedo et al. 563
Jaeger '
Fissidentaceae
**Fissidens allionii Broth. TR Neotropical Souza et al. 679
Fissidens pellucidus Hornsch. TR Neotropical Souza et al. 563
Fissidens scariosus Mitt. EX, TR Neotropical Souza & Gusmao 815
Fissidens serratus Mull. Hal. CO, EX, TR Cosmopolitan Souza et al. 640
**Fissidens weirii (Cardot) Pursell SA Neotropical Souza et al. 709
var. hemicraspedophyllus P ’
**Fissidens weirii var. Mitt. weirii SA Neotropical Souza et al. 759
Hypnaceae
Chryso-hypnum diminutivum . ~
(Hampe) W.R. Buck EX Neotropical Souza & Gusmao 877
Chryso-hypnum elegantulum CO, EX, SA Neotropical Souza & Gusmao 917
(Hook.) Hampe
Mlttenothamnélg; drgf tans (Hedw.) CO, EX, TR, SA  Neotropical and Africa Souza et al. 644
Hypopterygiaceae
Hypop ter_ygl um tqmar:sc: (Sw.) EX, TR Cosmopolitan Azevedo & Régo 558 A
Brid. ex Mull. Hal.
Lembophyllaceae
Orthostichella pachygastrella
(Mall. Hal. ex Angstr.) B.H. Allen & CO, EX Neotropical and Africa Souza & Gusmao 854
Magill
Leucobryaceae
Campylopus arctocarpus .
(Hornsch.) Mitt. TR, EX Cosmopolitan Souza et al. 1216
Campylopus f///fol{qs (_Hornsch.) EX, TR, SA Neotropical Souza & Gusméao 818
Mitt. var. filifolius
Leucobryum ?_/it;lgzns (Schwagr.) CO, EX Neotropical Souza & Gusmao 843
Leucobryum martianum .
(Hornsch.) Hampe ex Miill. Hal. CO, EX Neotropical Souza & Valente 657
Leucomiaceae
Leucomium strumosum (Hornsch.) CO, EX TR, SA Neotropical Souza & Valente 646

Mitt.
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Family/Species Substrate g:’;:gmg; Voucher
Meteoriaceae
Meteorium nigrescens (Sw. ex . ~
Hedw.) Dozy & Molk. EX Cosmopolitan Souza & Gusmao 779
Neckeraceae
HomaI/odendrEori]vrC;’;)tlg iforme (Brid.) CcO Neotropical and Africa Souza et al. 666
Porotrichum mutabile Hampe EX Neotropical Souza et al. 1115
Porotrichum sul\ljl\istl;r/atum (Hampe) CO, EX Pantropical Souza & Valente 666
Thamnomalia glabella (Hedw.) S. .
Olsson, Enroth & D. Quandt- CcO Neotropical Souza & Valente 667
Orthotrichaceae
Groutiella apiculata (Hook.) H.A. EX Neotropical Souza & Valente 596 A
Crum & Steere
Groutiella tumidula (Mitt.) Vitt CO, EX, TE Neotropical Souza & Valente 641
Macromitrium microstomum .
(Hook. & Grev. Schwagr. CO, EX Pantropical Souza etal 718
Macromitrium richardii Schwagr. EX America and Africa Souza et al. 810
Schlotheimia jamesonii (Arn.) Brid. SA Neotropical Azevedo & Régo 545
Schlotheimia tecta Hook. & Wilson EX Neotropical and Asia Souza et al. 769
Schiotheimia rugifolia (Hook.) EX, CO Neotropical Souza et al. 592
Schwagr. ’ ’
Phyllogoniaceae
Phyllogonium viride Brid. CO, EX Neotropical Souza & Valente 668
Pilotrichaceae
Callicostella martiana (Hornsch.) CO. EX Brazil Souza & Gusmao 834
A. Jaeger ’
Callicostella merkelii (Hornsch.) A. EX Neotropical Azevedo & Régo 555
Jaeger
Ca”’COSte’f palliga (Hornsch.) gy op EF Neotropical Azevedo & Régo 543
ngstrom
Callicostella rufescens (Mitt.) A. CO. EX TR Neotropical Souza et al. 620
Jaeger S ’
Crossomitrium patrisiae (Brid.) 4 gy TR Neotropical Souza et al. 1122

Mall.Hal.
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Family/Species Substrate g:’;:gmg; Voucher
Cyclodictyon albicans (Hedw.) EX, TR Neotropical Souza et al. 1130
Kuntze
Cyelodictyon varians (Sull.) EX Neotropical Souza et al. 1122
Kuntze
Hypnella pallescens (Hook.) A. EX, TR, SA Neotropical Souza & Valente 667
Jaeger
Lepidop ilidiuné nitﬁns (Homsch.) CO, EX Neotropical Souza et al. 750
roth. ’ ’
Lepidopilum “%Lt{[ellerl (Hampe) CO, EX Neotropical Souza & Gusmao 925
Lepidop ilqm scabrisetum CcO Neotropical Souza & Gusmao 842
(Schwagr.) Steere
*Lepidopilum subsubulatum Geh. CO. EF Brazil Souza et al. 699
& Hampe ’ .
Thamniopsis incurva (Hornsch.) . R
W.R. Buck CcO Neotropical Azevedo & Régo 606
**Trachyxiphium guadalupense  CO, EX, TR, SA .
(Brid. W.R. Buck EX Neotropical Souza et al. 1117
*Trachyxiphium saxicola (R.S.
Williams) Vaz-Imbassahy & D.P. EX Mexico and Brazil Souza et al. 1133
Costa
Polytrichaceae
Polytrichum juniperinum Hedw. SA Cosmopolitan HUEFS 204835
Pterobryaceae
Henicodium geniculatum (Mitt.) EX, SA Cosmopolitan HUEFS 204935
W.R. Buck ’
Orthostichidium quadrangulare .
(Schwagr.) B.H. Allen & Magil EX Neotropical HUEFS 204800
Orthostichopsis pratermissa CO, EX, TR Neotropical Souza et al. 1126
W.R. Buck
Spiridentopsis BIonﬁissima (Raddi) co Neotropical Souza et al. 751
roth. ’
Pylaisiadelphaceae
Isopterygium tenerum (Sw.) Mitt CO,EX, TR Pantropical Souza et al. 552
Microcalpe subsimplex (Hedw.) CO,EX, TR Neotropical Souza & Valente 653
W.R.Buck
Racopilaceae
Racopilum tomentosum (Hedw.) TR, SA Neotropical Souza et al. 720

Brid.

Rhizogoniaceae
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. . Worldwide
Family/Species Substrate Distribution Voucher
Pyrrhobryum sl\%ﬁ/forme (Hedw.) EX, TR Pantropical Souza et al. 574
Sematophyllaceae
Aptychopsis tequendamensis
(Hampe) P.E.A.S. Camara, Carv.- CO, EX Neotropical Souza & Gusméao 893
Silva & W.R.Buck
Brittonodoxa subpinnata (Brid.)
W.R.Buck, P.E.A.S. Camara & CO, EX, TR Cosmopolitan Souza et al. 572
Carv.-Silva
Donneliia c\c/)Vman ngfzk(Mull. Hal.) CO, EX Neotropical Souza & Gusmao 836
Sematophy. Ilé/rréﬁgg?fum (Michx.) CO, EX, TR Cosmopolitan Souza et al. 543
Senzligﬁ Z}é ﬁu)m B?;{th” CO, EX, TR, SA Neotropical Souza & Gusmao 806
Sematophyllum cyparissoides .
(Hornsch.) R.S. Williams co Neotropical
Sematophyllum swartzii
(Schwagr.) W.H. Welch & H.A. CO,EX, TR Neotropical Azevedo & Régo 566
Crum
Vitalia cuspidifera (Mitt.) P.E.A.S. .
Camara, Carv.-Silva & W.R.Buck TR Neotropical Souza et al. 606
Vitalia galipensis (Mull. Hal.)
P.E.A.S. Camara, Carv.-Silva & TR, EX Neotropical Souza et al. 623
W.R.Buck
Tr/chostele\L/leRglgi/g&/ i (Hampe) EX Brasil Azevedo & Régo 561
Tnchoste/eun:rj:eeg;orsum (Sull.) A. EX, SA Neotropical Souza et al. 608
Sphagnaceae
Sphagnum subsecundum Nees SA Cosmopolita Souza & Valente 760
Sphagnum perichaetiale Hampe SA Cosmopolita Souza & Valente 778
Thuidiaceae
Thuidium tomentosum Schimp.  CO, EX, TR, SA Neotropical Azevedo & Régo 554
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Figure 2. Leskeodon aristatus (Geh. & Hampe) Broth. A. General view of the gametophyte. B. Leaf. C. Leaf
apex details.
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Figure 3. Graphical representation of colonized substrates by moss species in the dense ombrophilous
forest fragment in the Boa Nova National Park, Bahia, Brazil.
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Figure 4. Dendrogram based on UPGMA of the species composition of mosses from the dense
ombrophilous forest fragment in the Boa Nova National Park and other areas of Atlantic Forests of Brazil.
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