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RESUMO

As analises moleculares combinadas de trés marcadores plastidiais, atpB, rbel e trinl.-
trnf’, corroboraram que Micropolypodium s.l. nao é um grupo monofilético. Foram utilizadas
na filogenia duas espécies asidticas (Micropolypodium okuboi (Yatabe) Hayata e M.
sikkimense (Hieron.) X.C. Zhang) e 21 espécies Neotropicais de Micropolypodium. O clado
Neotropical de Micropolypodium é fortemente sustentado no método de Maxima Parcimdnia
¢ na analise Bayesiana (bootstrap = 94%, probablidade a posteriori = 1.0, respectivamente).
Este clado Neotropical € distinto do outro clado Paleotropical de Micropolypodium (bootstrap
= 78%, probablidade a posteriori = 1.0, respectivamente) formado pelas espécies que ocorrem
ao leste da Asia. Consequentemente, neste trabalho o uso do nome genérico Micropolypodium
esta restrito apenas as espécies do Velho Mundo. Niao ha nenhum nome genérico disponivel
para o clado Neotropical, e por isso, um novo nome, Moranopteris, foi proposto. A
sinapomorfia morfologica das espécies de Moranopteris € a presenca de pequenos tricomas
levemente catenados, ramificados (com ou sem ramos setiformes) ¢ as vezes com tricomas
simples, ocorrendo juntos sobre o peciolo, costa e tecido laminar abaxialmente, enquanto que
Micropolypodium s. str. apresenta somente pequenos tricomas catenados ¢ simples nas
mesmas partes das frondes. Moranopteris esta sendo descrito no presente estudo, seguido de
26 novas combinagdes para as espécies, bem como a combinagdo de um hibrido. Além disso,
duas espécies novas estio sendo descritas para o género (M. simplex R.Y. Hirai & J. Prado e
M. rupicola R.Y. Hirai & J. Prado). Sao apresentadas as arvores filogenéticas obtidas nas
analises moleculares, bem como uma chave de identificacido para as espécies, tipificagdes,

descrigdes, distribuigdo geografica, comentarios e ilustragdes.
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ABSTRACT

The phylogenetic analyses combined of three plastid sequences, atpB, rbel ¢ trul-trinF,
corroborated that AMicropolypodium s.i. is not a monophyletic group. In the phylogeny was
used two Asian species (Micropolypodium okuboi (Yatabe) Hayata and M. sikkimense
(Hieron.) X.C. Zhang) and 21 Neotropical species of Micropolypodium. The Neotropical
clade of Micropolypodium is strongly supported by Maximum Parsimony and Bayesian
Inference (bootstrap = 94%, posterior probability = 1.0, respectively). This Neotropical clade
is distinct from the other Paleotropical clade of Micropolypodium (bootstrap = 78%, posterior
probability = 1.0, respectively) formed by Asian species. Consequently, in this paper, we
restrict the application of Micropolypodium to a group of Old Word species. There is no
available generic name for this Neotropical clade, and then, a new name, Moranopteris, is
being proposed. A morphological synapomorphy for the species of Moranopteris is the
presence of minute and slightly catenate branched hairs (with or without a setiform branch)
and sometimes unbranched hairs occurring together on the stipe, costa, and laminar tissue
abaxially. In contrast, Micropolypodium s. str. has only minute, catenate, and unbranched
hairs borne on the same parts of the leaves. Moranopteris is described and combinations are
made for the 26 species and one hybrid known to belong to it. Moreover, two new species (M.
simplex R. Y. Hirai & J. Prado and M. rupicola R. Y. Hirai & J. Prado) are also presented.
Phylogenetic trees generated in molecular analysis, as well as identification keys for species,
typifications, descriptions, geographical distribution, comments, and illustrations are

presented.
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INTRODUCAO GERAL

O género Micropolypodium s.[. Hayata apresenta cerca de 30 espécies, a maioria
Neotropical (com apenas algumas espécies ocorrendo no leste da Asia), ¢ pertence ao grupo
das gramitidoides dentro da familia Polypodiaceae J. Presl. Esta familia, atualmente,
apresenta cerca de 1.200 espécies distribuidas em 56 géneros (Smith et al. 2006, 2008).

Os representantes deste género, até pouco tempo atras, eram considerados como um
grupo pertencente a Grammitidaceae (C. Presl) Ching (por exemplo, em Parris 1986; Labiak
& Prado 2003, 2005a, b, ¢), e anteriormente, ja pertenciam a Polypodiaceae s5./. (por exemplo,
em Baker 1870; Copeland 1947). Somente com os estudos filogenéticos (Schneider ef al.
2004, Smith et al. 2006, 2008) foi possivel corroborar que Polypodiaceae s. str. (por exemplo,
em Hennipman et al. 1990), como frequentemente reconhecido, era parafilético, uma vez que
excluia Grammitidaceae.

Atualmente “Grammitidaceae™ é conhecido como um grupo chamado de gramitidoides,
uma vez que nao constitui mais uma familia. Este grupo ¢ constituido de 24 géneros com ca.
de 750 espécies, sendo que aproximadamente 250 spp. ocorrem no Neotropico e 500 spp. no
Paleotropico (Parris 2009). Levando-se em conta os diversos trabalhos que tem sido
realizados por diferentes autores, sejam eles estudos floristicos, revisdes taxonémicas e/ou
estudos filogenéticos (por exemplo, Copeland 1947; Murillo & Smith 2003; Parris 1990,
1997a, b, 2003, 2007, Smith et al 2006; Labiak et al. 2010a, b, 2011; Kessler ef al. 2011;
Sundue 2011), as gramitidoides, atualmente, constituem um grupo com ca. 29 géneros, no
entanto esses géneros ainda necessitam de re-circunscrigdes para melhor delimita-los,
principalmente aqueles que ocorrem no Velho Mundo.

Dentre os principais trabalhos taxonémicos com as gramitidoides destacam-se os de
Bishop (1974, 1977, 1978, 1988, 1989a, b), Parris (1983, 1984, 1986, 1990, 1995, 1997a, b,
1998, 2002, 2003, 2007), Smith et al. (1991), Bishop & Smith (1992), Parris ef al. (1992),
Smith & Moran (1992), Smith (1992, 1993a, b, 1995b). Labiak (2000, 2003) e Lehnert (2008)
0s quais tem proposto a criagio de novos taxons nesse grupo, bem como apresentam
tratamentos taxondmicos para alguns géneros.

Além desses trabalhos, ainda existem aqueles referentes as floras neotropicais que
abordam as gramitidoides, bem como o género Micropolypodium s.l. como os de: Sota (1960)
para a Argentina; Sota et al. (2000) para a Argentina e Chile; Morton (1967) para o Equador;
Vareschi (1969) para a Venezuela; Stolze (1981) para a Guatemala; Proctor (1977, 1985,
1989) para as Pequenas Antilhas, Jamaica e Porto Rico, respectivamente; Mickel & Beitel
(1988) para Oaxaca, México, Lellinger (1989) para a Costa Rica, Panama ¢ Chocd na
Colombia; Tryon & Stolze (1993) para o Peru; Bishop & Smith (1995) para a Venezuela;
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Smith (1995a) para a regido Mesoamericana, Mickel & Smith (2004) para o México ¢ Labiak
& Prado (2003, 2005a, b, ¢) para o Brasil.

Os estudos realizados por Smith (1992) revelaram que Micropolypodium s.l., género
descrito em 1928 para o Japdo, e que apresenta poucas espécies no leste da Asia (trés
espécies), deveria abranger as espécies neotropicais, que anteriormente haviam sido
reconhecidas nos géneros: Polypodium L. por Maxon (1916), Xiphopteris Kaulf. por
Copeland (1952) e Grammitis Sw. por Morton (1967).

Dessa forma, Smith (1992) se tornou o trabalho mais relevante de Micropolypodium s.1.
por ter realizado as combinagdes das espécies que estavam nos géneros mencionados acima
para dentro do género. Essa revisdo inicial com as novas combinagdes totalizou 22 espécies
neotropicais e duas espécies paleotropicais. Além desse, destaca-se também Smith (1995b) na
Flora Mesoamericana, no qual foram estudadas 11 espécies do género, apresentando
descrigdes, comentarios, uma chave de identificacdo e distribuigdo geografica.

As publicagdes de Labiak & Prado (2003, 2005a, b, ¢) sdo trabalhos de revisdo
taxondmica da familia “Grammitidaceae” no Brasil. Neles sido apresentadas descrigdes,
comentarios, chaves de identificagdes, ilustragdes e distribuicdo geografica dos géneros
Ceradenia 1.E. Bishop, Cochlidium Kaulf., Grammitis Sw., Melpomene AR. Sm. & R.C.
Moran, Micropolypodium, Lellingeria A.R. Sm. & R.C. Moran, Terpsichore A.R. Sm. ¢
Zygophlebia L.E. Bishop.

Alguns trabalhos recentemente publicados envolvendo filogenia de samambaias,
embora nio tratem especificamente do grupo em questdo, apresentam dados relevantes que
auxiliaram no entendimento das relagdes dos géneros de gramitidoides com outras familias
proximas. Como por exemplo, Pryer ef al. (1995) que apresentaram um estudo preliminar a
partir da analise filogenética baseada em caracteres morfologicos ¢ moleculares (rbel) para
diversos grupos de samambaias. Na analise de maxima parcimdnia utilizando-se apenas os
caracteres morfologicos, Grammitidaceae (representada por Micropolypodium) aparece
relacionada aos géneros JVittaria Sm. (Vittariaceae) e Loxogramme (Blume) C. Presl
(Polypodiaceae), formando um grupo parafilético com Polypodiaceae (representada por
Polypodium s. str.). E na analise de maxima parcimodnia, baseada apenas nos caracteres
moleculares, o género Micropolypodium aparece no mesmo clado de Polypodium, formando
asgsim um grupo monofilético.

Mais especificamente com as gramitidoides, existem trés trabalhos relevantes de
estudos filogenéticos, a saber:

Schneider et al. (2004) que trabalharam com 98 espécies selecionadas de Polypodiaceae

5. str. ¢ Grammitidaceae (poligramoides). A filogenia foi inferida a partir de trés sequéncias
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génicas do cloroplasto (rbcl, rps4 ¢ o espagador intergénico rps4-trnS). Os autores
detectaram quatro importantes linhagens monofiléticas: os loxograméides (Anarthropteris
Copel. ¢ Loxogramme (Blume) C. Presl); dois clados paleotropicais: um clado com as
drinaridides (Drynaria (Bory) J. Sm. e Aglaomorpha Schott) e seliguedides (Arthromeris (T.
Moore) J. Sm., Gymnogrammitis Ching ex Tardieu & C. Chr., Polypodiopteris C.F. Reed e
Selliguea Bory), ¢ outro clado com os platicerdides (Platycerium Desv. e Pyrrosia Mirbel),
lepisordides (Belvisia Mirbel, Drymotaenium Makino, Lemmaphyllum C. Presl, Lepisorus (J.
Sm.) Ching, Neocheiropteris H. Christ e Neolepisorus Ching), microsordides (Lepfochilus
Kaulf., Colysis C. Presl, Paraleptochilus Copel. ¢ Microsorum Link) e seus parentes; e por
ultimo, um clado, em grande parte, neotropical (incluindo as Grammitidaceae pantropicais).
Os géneros Microsorum e Polypodium, como tradicionalmente definidos, apareceram como
polifiléticos.

Ranker et al. (2003) conduziram uma analise filogenética molecular com o género
endémico havaiano Adenophorus Gaudish. (gramitidéide), empregando também trés
sequéncias génicas do cloroplasto: rbel, atpB ¢ o espagador intergénico trul-truf (IGS).
Uma analise cladistica com os dados moleculares mostrou que Adenophorus é monofilético; o
subgénero Oligadenus 1.E. Bishop & parafilético; Grammitis tenella Kaulf., uma espécie
havaiana endémica foi fortemente sustentada como taxon irméo de Adenophorus. Ainda como
conclusdo deste trabalho, sugere-se que a lamina das frondes muito dividida é uma
caracteristica derivada no grupo, enquanto que a presenga de folhas simples ¢ um carater
plesiomorfico.

Ranker ef al. (2004) realizaram uma analise filogenética abrangendo 73 espécies de
gramitidoides utilizando dados morfologicos e moleculares (atpB e rbel). O género
Adenophorus, Ceradenia, Calymmodon C. Presl, Cochlidium, Enterosora Baker ¢ Melpomene
foram fortemente sustentados como grupos monofiléticos, enquanto outros géneros, como
Ctenopteris Blume, Grammitis, Lellingeria, Micropolypodium, Prosaptia C. Presl ¢
Terpsichore nao foram sustentados como grupos monofiléticos.

Recentemente, estudos filogenéticos e revisdes taxondmicas de alguns desses géneros ja
estio em andamento. Melpomene estd sendo estudado por Marcus Lehnert (Gottingen,
Alemanha), parte de Terpsichore s.l. por Michael Sundue (Nova lorque, EUA), Lellingeria
por Paulo H. Labiak (Parana, Brasil), ¢ parte de Terpsichore s.i. por Michael Kessler ¢
colaboradores (Universidade de Zurique, Suiga).

Lehnert (2008) publicou um trabalho com 11 espécies novas de Melpomene; Sundue &
Kessler (2008) publicaram cinco espécies novas ¢ um registro novo de Terpsichore 5.0, para a

Bolivia. Sundue (2011), a partir de estudos moleculares ¢ morfologicos (Sundue et al. 2010,
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Sundue 2010), descreveu um novo género chamado de Ascogrammitis, um grupo segregado
de Terpsichore s.i. Labiak (2010c, 2011) descreveu dois novos géneros Leucotrichum ¢
Stenogrammitis que foram segregados de Lellingeria s.l. Kessler et al. (2011) também
segregaram de Terpsichore s.I. um novo género, chamado de Alansmia, homenageando o Dr.
Alan R. Smith (Universidade da California, Berkeley, EUA).

Ranker ef al. (2004) verificaram que a homoplasia para os caracteres morfologicos foi
consideravelmente maior do que para os caracteres moleculares. Muitos dos caracteres que
exibiram altos niveis de convergéncia e paralelismo através da filogenia sdo caracteristicas
geralmente usadas para circunscrever géneros neste grupo, como por exemplo: divisao da
lamina da fronde (simples, pinatifida, pinatissecta, 1-pinada, pinado-pinatifida ou mais
dividida), varias caracteristicas relacionadas as escamas do rizoma (como a cor), hidatodios
(presenca ou auséncia) e parafises glandulares. E alguns dos caracteres que exibiram
relativamente baixos niveis de homoplasia nio sdo considerados como tendo um valor
taxondmico ou entdo sdo ignorados (p. ex., nsercdo da raiz (dorsal ¢ ventral ou somente
ventral), brilho nas escamas do rizoma (fosco a brilhante), etc. (Ranker et al. 2004).

Além disso, nesse trabalho de Ranker ef ol (2004), o posicionamento de
Chrysogrammitis musgraviana (Baker) Parris (que ocorre na Asia e Oceania) aparece como
grupo irmdo do clado IVa (Micropolypodium + Terpsichore longisetosa + 'I. achilleifolia),
porém com pouquissima sustentagdo de bootstrap e probabilidade a posteriori, assim como
em Schuettpelz & Prver (2007, 2008) no trabalho de filogenia molecular de 400 espécies de
samambaias leptosporangiadas com trés genes plastidiais (rbcl., atpB e atpA).

Todas as trés espécies de Micropolypodium s.l. (M. hyvalinum, M. taenifoliuim e M.
zurquinum) estudadas por Ranker et al (2004) apareceram juntamente com outras duas
espécies de Terpsichore s.l. — T. achilleifolia (Kaulf.) A.R. Sm. (uma coleta proveniente do
Brasil) e T. longisetosa (Hook.) A R. Sm. oriunda da Costa Rica — formando assim um grupo
parafilético.

Smith (1993a) considerou cinco grupos de espécies no género Terpsichore s.l. ¢ estas
duas espécies utilizadas no trabalho de Ranker er al. (2004), juntamente com 7. gradata
(Baker) A.R. Sm., pertencem ao grupo 7. achilleifolia. Todas as trés espécies sdo diferentes
das outras espécies incluidas em Terpsichore s.l. por apresentarem escamas do rizoma
estramineas a castanho-claras, semelhantes aquelas encontradas em muitas espécies de
Micropolypodium s.l., diferente das escamas mais escuras dos outros grupos de Terpsichore
s.I. Uma caracteristica importante nas espécies de Micropolypodium s.l. é a presenca de soros
na base das pinulas, com as margens dos soros maduros sobre ou justapostas as nervuras. As

espécies de Terpsichore s.l. do grupo de 7. achilleifolia (Smith 1993a) também apresentam
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csta caracteristica ¢ a localizagdo dos soros em outras espécies de Terpsichore ndo ¢ desta
forma.

Smith (1993a) ¢ Labiak & Prado (2005¢) afirmam que este grupo de Terpsichore s.1.
pode, na verdade, pertencer ao grupo de Micropolypodium s.l. devido a tais caracteristicas, no
entanto ponderaram que mais dados eram necessarios para se estabelecer esta relacio.

A partir da descoberta de um novo hibrido de AMicropolypodium s.l., resultado do
cruzamento entre M. setosum e Terpsichore achilleifolia (Micropolypodium X bradei Labiak
& F. B. Matos), Labiak & Matos (2007), com base nos caracteres morfologicos e moleculares,
transferiram 7. achilleifolia e T. gradata para M. achilleifolium (Kaulf.) Labiak & F. B. Matos
e M. gradatum (Baker) Labiak & F. B. Matos.

Além disso, os dados moleculares preliminares das espécies neotropicais de
Micropolypodium s.l. mdicaram que as espécies asiaticas, incluindo a espécie-tipo (M. okuboi
(Yatabe) Hayata), podem ndo ser congenéricas com as espécies do grupo de Micropolypodium
5.l (Ranker ef al. 2004). Caso isso viesse a ser comprovado, esses resultados teriam grandes
implicagdes na classificagdo de Micropolypodium s.l., bem como para Terpsichore s.l.
(Mickel & Smith 2004).

Este € um dos principais motivos pelo qual o género Micropolypodium s.1. foi escolhido
para ser estudado. Além disso, muitas duvidas taxondmicas ainda persistem quando se trata
do estabelecimento dos géneros e das espécies dentro de gramitidéides, consequentemente,
varios géneros novos tem sido segregados dentro deste grupo.

Os principais objetivos deste trabalho consistiam em apresentar uma revisio
taxondémica para as espécies neotropicais de Micropolypodium 5.1, realizar um amplo estudo
sobre a morfologia das espécies e realizar um estudo de filogenia molecular, colaborando para
clucidar alguns problemas taxonémicos no grupo das samambaias gramitidoéides, e na
delimitagio do proprio género Micropolypodium. Além disso, ao final, foi apresentada uma
chave de identificagdo para todas as espécies neotropicais de Micropolypodium s.1., bem como
descrigdes detalhadas, distribuigdes geograficas ¢ ilustragdes para todos os taxons, bem como
ag arvores filogenéticas obtidas nas analises.

Esta tese esta sendo apresentada na forma de capitulos, uma vez que esses ja estdo no
formato de publicagio. No capitulo 1 ¢é apresentada a filogenia molecular de
Micropolypodium s.l. com todos os resultados obtidos nas analises filogenéticas que
implicaram basicamente na criagdo de um novo género Neotropical denominado
Moranopteris, bem como nas combinagdes novas para as espécies ¢ as descrigdes de duas
espécies novas no género. O capitulo 2 refere-se a todo o tratamento taxondmico das espécies

de Moranopteris, que anteriormente eram reconhecidas como AMicropolypodium s.l. Nesse
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ultimo capitulo, os cabegalhos taxondmicos das espécies ¢ em alguns lugares na introdugao do
capitulo ha citagdes incompletas (indicados por 20XX), uma vez que a referéncia completa
depende da publicagdo do primeiro capitulo que sera submetido a revista Taxon. O segundo

artigo sera submetido a publicagdo no American Fern Journal.
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Molecular phylogeny reveals a new genus of grammitid ferns (Polypodiaceae) from the

Neotropics

Abstract Moranopteris, a new genus of grammitid ferns is described and combinations are
made for the 26 species and one hybrid known to belong to it. Moreover, two new species are
presented here. Moranopteris was segregated from Micropolypodium s.l. on the basis of
molecular analyses, morphological characters, and geographical distribution. The phylogeny
was based on three cpDNA markers, atpB, rbel., and trnl-trnF, showing the relationships
between Moranopteris and other genera of grammitid ferns. A morphological synapomorphy
of the new genus is the presence of minute and slightly catenate branched and unbranched
hairs occurring together. Some hairs have a setiform branch and are mostly found on the stipe,
costa, and laminar tissue abaxially. On the other hand, Micropolypodium s. sir. has just
minute catenate unbranched hairs borme on the same parts of the leaf. The new genus

comprises 28 species and one hybrid restricted to Neotropics.

Keywords cpDNA; Micropolypodium, Moranopteris, Neotropical region; Paleotropical

region; taxonomy

INTRODUCTION

Hasebe & al. (1995) and Pryer & al. (1995) made the first approaches about fern
phylogeny based on rbel. and morphology plus rbcl, respectively. In the first paper,
Polypodiaceae, Grammitidaceae, and Pleurosoriopsis formed a monophyletic group. This
clade showed a first insight that Polypodiaceae was paraphyletic, because Grammitidaceae
appeared into it. Grammitidaceae was represented by Micropolypodium s. str. (M. okuboi
(Yatabe) Hayata, the type-species).

Similar result was encountered by Schneider & al. (2004), which recovered
Grammitidaceae as monophyletic, and also nested within Polypodiaceae s. str. Schneider’s
studies used 98 selected species of polygrammoid ferns (Polypodiaceae s. str. and
grammitids) and three gene sequences of chloroplast (rbel, rps4, and the rps4-frnS intergenic
spacer). This group of ferns has been informally called as grammitid ferns, which constitute a
monophyletic group, nested within a large clade corresponding to the Polypodiaceae. Based
on these findings, Smith & al. (2006, 2008), in their classification for the leptosporangiate

ferns, included all genera formerly treated as Grammitidaceae (e.g., Parris, 1990; Smith,



15
1995) into Polypodiaceae, which, according to this circumscription, would comprise ca. 1200
species and 56 genera.

Ranker & al. (2003) were the first study using molecular phylogenetic analysis to
focus on a grammitid fern genus. They used three markers (rbel.. atpB, and trnl-trnF) to
study Adenophorus, an endemic Hawaiian genus. However, the first worldwide phylogenetic
study focusing on the grammitid ferns was conducted by Ranker & al. (2004). They realized a
phylogenetic analysis based on 73 species of grammitid ferns using molecular (atpB, rbel)
and morphological data. These papers were the starting point for other molecular studies
within the group, because many of the genera traditionally recognized were not recovered as
monophyletic. For example, none of the genera Crenopferis Blume, Grammitis Sw.,
Lellingeria A R. Sm. & R.C. Moran, Prosaptia C. Presl, and Terpsichore A.R. Sm. were
supported as monophyletic.

Thereafter, other phylogenetic studies were performed focusing on specific clades
within the grammitid ferns, such as Lehnert & al. (2009) on Melpomene, Labiak & al. (2010a,
2010b) on Lellingeria s.l., Sundue & al. (2010) and Kessler & al. (2011) on Terpsichore, and
Ranker & al. (2010), on the Lellingeria myosuroides clade.

Concerning Micropolypodium, the analysis performed by Ranker & al. (2004), was the
first study to show that AMicropolypodium s.l. was paraphyletic, with two species of
Terpsichore (1. achilleifolia (Kaulf.) A R. Sm. and 7. longisetosa (Hook.) A.R. Sm.) nested
within it. In this analysis, however, no species from Asia (from where the type of the genus
originated) were included, just three Neotropical species were analyzed (Micropolypodium
taenifolium (Jenman) A.R. Sm., M. zurquinum (Copel.) A.R. Sm., and M. hyalinum (Maxon)
AR. Sm.).

Noteworthy is that Mickel & Smith (2004) mentioned that preliminary molecular data
on Neotropical species of Micropolypodium s.1. indicated that the Asian species (and the type
specimen) of Micropolypodium s. str. would not be congeneric with Neotropical species.

According to the results presented by Ranker & al. (2004), the Neotropical species of
Micropolypodium s.l. formed a well supported clade that included also the species of the
Terpsichore achilleifolia group (as considered by Smith, 1993). The species of this group are
similar to Micropolypodium, because of the orangish to golden scales on the rhizome, fronds
with determinate growth, hydathodes visible conspicuously on the adaxial lamina surface, and
dark red-brown unbranched setae on laminar tissue. Based on these results, Labiak & Matos
(2007) described a new hybrid from Rio de Janeiro (Brazil) — Micropolypodium X bradei
Labiak & F.B. Matos, and also combined 7. achilleifolia and 7. gradata into
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Micropolypodium (=M. achilleifolium (Kaulf.) Labiak & F.B. Matos, and M. gradatum
(Baker) Labiak & F.B. Matos).

As the analysis performed by Ranker & al. (2004) did not include any Paleotropical
species of Micropolypodium and considering the high levels of homoplasy among the
Neotropical and Paleotropical species, we have based our studies in a much broader sampling
among the species considered within Micropolypodium s.l., with the aim to: a) test the
monophyly of Micropolypodium s.l. b) confirm the monophyly of the Neotropical species of
Micropolypodium s.1., as suggested by previous studies, and ¢) to present a taxonomic
revision of the Neotropical species of this group.

In the present paper we are presenting the results of the two first objectives listed
above and only a conspectus of the genus. A complete revision of the genus will be presented

in a separated paper.

MATERIAL AND METHODS

Taxonomic sampling. — Based on the studies by Schneider & al. (2004), we have
chosen the following outgroups: Polypodium vulgare 1., Pecluma eurybasis (C. Chr.) M.G.
Price, Microgramma bifrons (Hook.) Lellinger, Microgramma percussa (Cav.) de la Sota, and
Serpocaulon triseriale (Sw.) A.R. Sm.

To test the monophyly of Micropolypodium s.l., and also to access which groups are
most closely related to it, we have included samples of most of the grammitid fern genera
from Neotropics and Old World making a screening, i.e., they represent the major clades in
the grammitids previously recognized in the molecular phylogenetic study by Ranker & al.
(2004).

The sequences of outgroups and the majority of grammitid fern genera cited above
were obtained at GenBank.

In this study, 21 species in total were sampled in the clade IVa of Ranker & al. (2004).
This clade corresponds to Neotropical species of Micropolypodium s.l. plus Terpsichore
achilleifolia and T. longisefosa. Additionally, two Asian species of Micropolypodium s.l. were
included in our molecular analysis. The final matrix includes 75 terminals, corresponding to
62 species and 25 grammitid fern genera.

Voucher information and GenBank accession numbers are listed in Appendix 1.

DNA extraction. — Genomic DNA was isolated from either field-collected, silica gel-
dried fronds or from herbarium specimens. Total genomic DNA was performed using the

Qiagen DNEasy Plant Mini Kit (Valencia, California, U.S.A.), following the manufacturer’s
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protocol, but with an additional proteinase K digestion during the lysis step: 30 uL of
proteinase K (20 mg/mL), and 30 uL of B-mercaptoethanol (98%) added per tube, with the
tubes incubated on a tipping plate at 42°C for 12 hours.

Amplifications and sequencing. — The three chloroplast DNA markers, aipB, rbcl,
and the {rul.-trnF spacer, were amplified by PCR, following standard protocols. For afpB was
used the primers ESATPB172F and ESATPE45R (Schuettpelz & Pryer, 2007), for rbel the
primers ESRBCLI1F and ESRBCLI1361R (Schuettpelz & Pryer, 2007), and for trul-trnf
spacers the primers “e” (Taberlet & al., 1991) and “f” (Taberlet & al., 1991). The first two
genes were typically amplified using a program beginning with one initial denaturation step of
5 min at 94°C, followed by 35 cycles of 1 min at 94°C, 1 min at 50°C, 2.5 min at 72°C, and a
final extension period of 10 min at 72°C. For spacer trul-trinF was used a program beginning
with one initial denaturation step of 5 min at 94°C, followed by 35 cycles of 1 min at 94°C,
30 s at 50°C, 1 min at 72°C, and a final extension period of 7 min at 72°C. The PCR products
were sequenced using the amplification primers plus the internal primers 493F and 910R for
atpB (Schuettpelz & Pryer, 2007), ESRBCL628F and ESRBCL654R for rbel. (Schuettpelz &
Pryer, 2007). PCR products were sequenced by the High-Throughput Genomics Unit at the
University of Washington (http://www.htseq.org/index. html). All the 31 newly obtained
consensus sequences were subsequently submitted to GenBank (Appendix 1).

Alignment and phylogenetic analyses. — Forward and reverse sequences obtained for
all species were edited and assembled using Sequencher v.4 (Gene Codes Corporation, Ann
Arbor, Michigan). Consensus sequences were then automatically aligned using the program
Muscle v.3.6 using the default parameters (Edgar, 2004), and the resulting alignments were
manually checked and revised maximizing the similarity between sequences using the MUST
package (Philippe, 1993). Thus, many indels were necessary to achieve an aligned matrix for
trnl-frnF.

Data matrices were constructed using TaxonDNA v.1.6.2. (Meier & al., 2006) and
analyzed using equally weighted maximum parsimony (MP), and Bayesian inference (BI).
Gaps resulting from the alignment for the frunl-trnF region were scored with SeqState v.1.4.1
(Miller, 2005). As suggested by Simmons & al. (2007), the modified complex indel coding
model (MCIC; Miiller, 2006) and the simple indel coding model (SIC; Simmons &
Ochoterena, 2000) outperform treating gaps as missing data or excluding gapped positions.
Consequently, the MCIC model was used in parsimony-based analyses, and the SIC model in
Bayesian analyses.

Maximum parsimony analyses (MP) were performed using the program PAUP*

v.4.0b10 (Swofford, 2002). For all MP analyses, heuristic searches were performed with
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10,000 random-sequence addition replicates, tree bisection-reconnection (TBR), branch
swapping, and the Multrees options were on. The robustness of each node was assessed by a
non-parametric bootstrap analysis (BS; Felsenstein, 1985), with 1000 replicates of similar
heuristic searches (but each replicate with 3 random-sequence addition replicates). Because
all characters are equally sampled, parsimony-uninformative characters can have a significant
cffect on robustness that is neither logical nor desirable (Desalle & al., 2002). Therefore,
parsimony-uninformative characters were removed before the bootstrap procedure.

Bayesian analyses (BI) were performed using the program MrBayes v3.1.2
(Huelsenbeck & Ronquist, 2001; Ronquist & Huelsenbeck, 2003). Each molecular partition
was assigned its own model of nucleotide substitution (GTR+T+1 for the three regions), each
being suggested as best fit to the data under the Akaike information criterion (AIC; Akaike,
1973), as implemented in the program jModelTest v.0.1.1 (Posada, 2008). The coded gap
characters (in the frnl-trnF sequences) were included and analyzed separately from the rest of
the sequence data, being set to follow the model implemented in MrBayes for binary data: *
lset coding = variable 7. The partition strategy included the models for each marker, separate
codon positions for atpB and rbcl, and the binary model for the coded gap characters. Two
independent but parallel analyses were carried out using flat priors, starting from random trees
and consisting of four chains each. The analyses were run for 5 million generations, sampling
every 100 generations. Following completion of the analyses, the output parameter estimates
through time was explored in order to recognize the point of convergence to the stationary
distribution, using Tracer v.1.5 (Rambaut & Drummond, 2004). This was reached after
approximately 150,000 generations and the first 500,000 generations (5,000 trees) of one of
the runs were conservatively excluded as the ‘burn-in’. We pooled the post burn-in trees
(45,000 total trees) and computed a majority consensus with average branch lengths and
posterior probability estimates for all nodes.

Taxonomic treatment. — A new genus is described, and combinations are made for
the species currently known as belonging to it. Based on morphology, two new species are
also described.

Scanning electron micrograph of spores and lamina tissues showing the base of the
seta were obtained from herbarium specimens (NY, UC). With dissecting needles the spores
and laminar tissue were transferred from the specimens to aluminum scanning electron
microscope (SEM) stubs coated with an adhesive tape. The stubs were then coated with gold-

palladium in a sputter coater for 30 to 40 seconds and imaged digitally with an SEM.
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RESULTS

In Table 1 are summarized the results for each analysis and for each marker, including
the number of characters and taxa included, percentages of variable and informative sites,
number of MP trees, tree length, consistency indice(CI), retention indice (RI), and substitution

models used in BIL.

Table 1. Number of taxa and characters, evolutionary models used in BI, and tree statistics
for the MP analyses.

Data set atpB rbel trul-trnle Combined
Total number of taxa / ingroup only 69 /31 71 /33 57/32 75/36
Included characters 1357 1311 404 3072
Variable characters (%) 359 (26) 346 (26) 259 (64) 964 (31)
Parsimony informative characters (%) 254 (19) 236 (18) 192 (47) 682 (22)
Consistency Index (CI) 0.45 0.43 0.50 0.44
Retention Index (RI) 0.65 0.65 0.70 0.64
Number of MP trees 156 56243 458 12

MP tree length 979 987 845 2938

BI substitution maodel GTRAT +1 GTRAT +1 GTR+I"+1  GTR+AI+1

The analyses performed for each marker and the combined dataset produced a nearly
identical topology, according to the analytical methods described above. Thus, only the results
from the combined dataset using MP (Fig 1) and BI analyses (Fig 2) are discussed here.

The results of these analyses show clearly that Micropolypodium s.l. is a paraphyletic
genus. The Neotropical species of Micropolypodium sl form a clade that is strongly
supported in both MP and BI analyses (Fig. 1 and 2; bootstrap support (BS) = 94%; posterior
probability (PP) = 1, respectively). The results also support the monophyly of the Asian
species of Micropolypodium s.l. (BS = 78%; PP =1).

In the MP analyses, a basal polytomy in the Moranopteris clade precludes the

assessment of the relationships among the species. Although this polytomy is resolved in BI,
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the relationships are poorly supported (PP = 0.62).

Within Moranopteris, two clades are strongly supported in both analysis (MP and BI).
One of them comprises a basal clade formed by M. blepharidea plus M. hyalina (BS = 84%,
PP = 1), which is sister to the other large clade that consists of M. truncicola to M.
trichomanoides (with 16 terminals, BS = 75%, PP = 1).

The entirely Neotropical clade of AMicropolypodium s.1. is closely related to other Old
World genera (Calymmodon C. Presl, Scleroglossum Alderw., Tomophyllum (E. Fourn.)
Parris, Dasygrammitis Parris, Ctenopterella Parris, Grammitis, Chrysogrammitis Parris,
Oreogrammitis Copel., Radiogrammitis Parris, Themelium (T. Moore) Parris, Prosaptia,
Ctenopteris) and not to Neotropical ones (Melpomene, Leucotrichum lLabiak, Enterosora,
Ceradenia L.E. Bishop, Cochlidium, Terpsichore, etc.).

The MP analyses show a large clade (BS = 75%) formed by primarily Old World
species of grammitid genera (including AMicropolypodium s. str. and Chrysogrammitis) as
sister to Neotropical clade of Micropolypodium s In the Bayesian Inference,
Chrysogrammitis (from SE Asia through Malesia to Melanesia) is recovered as sister to this
large clade (PP = 1) comprised by the Neotropical clade of Micropolypodium s.1. plus other
Old World genera.

The relationships among Old World genera remain unclear in both analysis (MP and
BI). Calymmodon is weakly supported (BS <70% and PP = 0.61) as sister to
Micropolypodium s. str. clade. Additionally, Scleroglossum and Tomophyllum form a clade
that is closely related to Micropolypodium s. str. plus Calymmodon. These relationships are

strongly supported by the Bayesian analysis (PP = 1), but not by the MP analysis (BS <70%).

DISCUSSION

The results presented here support two distinct clades of Micropolypodium s.l. One of
them is formed by Neotropical species and the other by Old World species, as previously
suggested by Mickel & Smith (2004).

The Neotropical species of Micropolypodium s.1. differs of Old World species of
Micropolypodium s.l. especially in the morphology of the hairs, which slightly catenate
unbranched and branched hairs on stipe, rachis or costa and laminar tissue, mainly abaxially
vs. only catenate unbranched hairs. Probably, there are other characters that are exclusive to
the Neotropical clade of Micropolypodium s.1., but additional ontogenetic studies among these

Neotropical and Old Word species are still necessary to address this assumption.
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Our results also corroborate the recognition of a monophyletic group formed by
Neotropical species of Micropolypodium s.l. that includes also the species considered in the
Terpsichore achilleifolia group by Smith (1993), as first suggested by Ranker & al. (2004).
Besides the phylogenetic results, the Terpsichore achilleifolia group is morphologically more
similar to Micropolypodium s.l. than to the remaining groups of Terpsichore 5.1, from which
it differs by having orangish to golden rhizome scales and red-brown unbranched sctae
(Smith, 1993).

Parris (2009) recognized Micropolypodium s. str. from Malesia having radial rhizome
with stipes in whorls, pale to medium brown non-clathrate glabrous rhizome scales, laminae
deeply pinnately divided to pinnate, one sorus per lobe or pinna, medium to dark brown
simple hairs present and branched hairs absent, hydathodes present and glabrous sporangia.
Comparing the Neotropical species of Micropolypodium s.l. with this description they overlap
the Old World species except by the hairs and geographic distribution.

According to Smith (1993), there is an interesting point of view about certain species
of Terpsichore taxifolia group that resemble Pecluma (Polypodiaceae) by having pectinate
laminae. He also pointed out that: “it seems likely that the resemblance is the result of
convergent evolution and is not an indication of any close affinity between the two genera”.

This idea can be extended to hairs, for instance, Oleandra Cav. (Moran, pers. comm. )
and Pecluma M.G. Price (illustrated by Price, 1983) have similar hairs when compared with
Neotropical species of Micropolypodium s.i. and other grammitid genera, and it does not
means that they are closely related. By the way, Pecluma is more closely related with
Polypodium, Pleopeltis, and Phlebodium clade (Schuettpelz & Pryer, 2007, 2008).
Oleandraceae and Davalliaceae are sisters to Polygrammoids (Schuettpelz & Pryer, 2007,
2008), but Davallia Sm. does not have this type of hairs.

Labiak & al. (2010a) commented that hairs are homoplastic having evolved multiple
times in the grammitid clade. These hairs can be explained as convergent evolution and used
sometimes to characterize genus and groups within them.

The relationships inside of AMoranopteris clade need more investigations. The results
here presented are not enough to conclude the evolution within Moranopteris. It is necessary
to have more data, including more fresh dried samples in silica gel of Moranopteris species
mainly from Caribbean, because the present molecular study results were based only on old
herbaria collections. Maybe, also other molecular markers will be important to establish the
placement of the basal and derived species and besides, the evolution of morphological

characters of the genus. Additionally, more Aforanopteris species need to be included in
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subsequent analysis, for example: M. nimbata and M. knowltoniorum. Unfortunately, any
materials from these species were obtained for the molecular studies.

Calymmodon is putatively sister to Old World species of Micropolypodium s.1.
Furthermore, Scleroglossum plus Tomophyllum form a monophyletic group. sister to Old
World species of Micropolypodium s.1. plus Calymmodon;, however these relationships were
not clearly established here. The results were not conclusive in the present study, but Ranker
& al. (2004) found similar topology as well (clade III).

Moreover, Chrysogrammitis clade is placement as sister to Old World grammitid
genera plus Neotropical clade of Micropolypodium s.l. and T. achilleifolia group and they are
strongly supported in BI analyses, however this placement is not found in MP analyses. In
MP analyses, Chrysogrammitis clade appeared into the Old World grammitid species, sister to
Ctenopteris and Grammitis, but 1s weakly supported (BS). In Ranker’s studies (Ranker & al.,
2004) the placement of Chrysogrammitis musgraviana (Baker) Parris as sister to Old World
taxa plus Neotropical species of Micropolypodium s.l. plus Terpsichore achilleifolia group
plus Old World taxa were unresolved. A recent study based on 400 leptosporangiate species
using three plastid genes (rbcl, atpB, and atpA), Chrysogrammitis musgraviana (an Old
World species) were placement as sister to Micropolypodium s.l. (M. hyalinum and M.
taenifolium), but it was not strongly supported too (Schuettpelz & Pryer, 2007).

All results have showed insufficient conclusions about the relationships among Old
World genera of grammitid ferns, therefore several questions yet remain unresolved. To
resolve these questions is necessary to increase the number of molecular and morphological
data of Old World taxa in the further analyses.

Based on phylogenetic evidence and its geographic distribution, as well as
morphological characters, the Neotropical species of Micropolypodium s.l. are here
segregated from Micropolypodium s. str. Our studies corroborate Micropolypodium as a name
restrict to a group of Asian species, therefore a new generic name to this Neotropical clade is

provided.

Moranopteris R.Y. Hirai & J. Prado, gen. nov. — Type: Moranopteris basiattenuata
(Jenman) R.Y. Hirai & J. Prado, comb. nov. = Polypodium basiattenuatum Jenman, Bull.
Bot. Dept. Jamaica, n.s. 4: 114, 1897.

Diagnosis. — Primo aspectu ad Micropolypodio valde accedit, sed distributio
neotropica (non veteri-mundi), frondibus cum pilis leviter catenulatis ramosis et non-ramosis,
pilis ramosis cum ramis setaceis et non-setaceis (non frondibus solum cum pilis non-ramosis)

distineta.
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Description. — Plants epiphytic, rarely epipetric or terrestrial. Rhizome short-creeping,
decumbent to ascending, generally weakly dorsiventral to radially symmetric, with scales,
golden to castancous, often lustrous, nonclathrate, entire, or with small lateral projections, or
with glanduliform or setiform projections on the margins, setiform projections mostly red-
brown, rarely hyaline, other projections hyaline, with or without apical or subapical gland-like
cells, cells of body often turgid. Fronds monomorphic, caespitose, erect to pendent,
determinate, or rarely = indeterminate, short-stipitate, sometimes the stipe almost absent, not
articulate to the rhizome; laminae mostly linear, sometimes lanceolate, pinnatifid, pinnatisect,
bipinnatisect, pinnatisect-pinnatifid, or pinnate-pinnatifid, sometimes pinnate at base,
gradually tapering proximally to a lateral narrow wing or not, mostly chartaceous, sometimes
membranaceous; costa obscured by laminar tissue or visible with dark sclerenchyma abaxially
and adaxially; segments ascending to patent, alternate to opposite, with an acroscopic hump
(gibbous) or not, when present, especially in fertile segments, symmetric or asymmetric,
linear, oblong, or rounded, pinnatisect or pinnatifid, slightly decurrent at base or not, margins
plane or slightly revolute, with or without hyaline cells, basiscopic side not folded over sorus;
veins simple, furcate or pinnate, inconspicuous, obscured by laminar tissue or visible with
dark sclerenchyma at the base of the segment, hydathodes present, mostly 1 or 2 (rarely > 2)
hydathodes per segment or pinna, the hydathodes visible adaxially, elliptic, rounded, or linear;
setae dark red-brown, on both surfaces of the stipe, rachis or costa, and laminar tissue or
rarely absent, ring of cells at base conspicuous to inconspicuous; Aairs present on the stipe,
rachis or costa, and laminar tissue (mainly near to costa abaxially), slightly catenate, hyaline,
slightly red-brown on the cross walls, mostly branched, or unbranched and branched. Sori
superficial, usually at base of the costa/costule or on the acroscopic veinlet, mostly 1 (rarely >
2) per segment or pinna, rounded or elliptic, exindusiate; soral paraphyses absent; sporangia
glabrous; spores tetrahedral-globose, papillate to tuberculate with globules; x=37 (Smith,
1992).

Distribution. — Moranopteris is a Neotropical genus, with 28 species and one hybrid. It
occurs in Mexico, Central America, Antilles, Andes, Guyanas, and Brazil. Andes and Central
America are centers of diversity of the genus, with 14 and 12 species, respectively. In these
centers five species that occur in Andes (M. aphelolepis, M. blepharidea, M. Fkillipii, M.
simplex, and M. williamsii) and sole one species in Central America are endemic (M.
zurquina). Moreover, there are three species and one hybrid endemic to Brazil (M. gradata,
M. perpusilla, M. setosa, and M. X bradei) and two species endemic to Caribbean (AL

knowltoniorum and M. sherringii).
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Distinctive morphological characters. — Moranopteris differs from Micropolypodium
5. str. in having slightly catenate unbranched and branched hairs (Fig. 3L—P) vs. only catenate
unbranched hairs (similar Fig. 3L).

The rhizome scales are nonclathrate and the cells of the scale body are often turgid.
The margins of rhizome scales are mostly entire, or with small lateral projections, or with
setiform or glanduliform projections (Fig. 3G—K).

The segments sometimes are gibbous, visible mainly on fertile segments (Fig. 3F).
The number of hydathodes and veins can vary mostly from 1 or 2 (Fig. 3E-F), sometimes
with more than two per segment in Moranopteris achilleifolia Fig. 3D, M. gradata Fig. 3C,
and M. longisetosa.

Setae are commonly present on the stipe, costa or rachis, and laminar tissue, rarely
absent in Moranopteris grisebachii and M. perpusilla. As commented by Smith (1992), setae
in Micropolypodium s.1. appear to differ from those setae of many other grammitid ferns. He
described the seta bearing a ring of cells at base. These cells are different from the adjacent
surrounding epidermal cells, like in Moranopteris basiattenuata (Fig. 4A) and in several other
species examined. Moreover, Smith (pers. comm.) observed that Micropolypodium s. str. does
not present this ring of cells such as in Micropolypodium okuboi (Fig. 4B). This ring of cells
at base of the seta can be observed in many specimens of Moranopteris, but it is
inconspicuous in some plants and it is a difficult character to be used for distinguishes
Moranopteris promptly.

Hairs are often branched (1-4-branched), sometimes there are unbranched hairs and
branched hairs on the same plant (Fig. 31.—P). The branched hairs can seldom have 1 (Fig. 3P)
or 2 setiform branch(es). Some species (e.g., Moranopteris blepharidea and M. killipii) can be
recognized by 1-branched hairs that have a typical longer branch: > twice longer than the
main branch (Fig. 3M).

At first view, the spores of Moranopteris appear different from Aficropolypodium s.
str. Tryon & Lugardon (1990) described the spores of Micropolypodium knowltoniorum (=
Moranopteris knowltoniorum) being tuberculate. The spores of Moranopteris basiattenuata
have also tuberculate surface with globules (Fig. 4C, D), whereas Micropolypodium okuboi
papillate surface with dense globules (Fig. 4E, F) and it is strongly depressed or the surface
has only low papillae in Micropolypodium sikkimense (Fig. 4G, H). These spores’ characters
seem to be very tenuous between the Moranopteris and Micropolypodium s. str.

Therefore, the presence of ring of cells at base of the seta and spores morphology was

not used as distinctive morphological characters for the new genus.
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Fig. 3. Morphology of some species of Moranopferis. A-D, venation patterns (cleared leaf): A, simple veinsg, I
ookl ([ Simddee & al 1764 NV, B, furcate weins, M apheldepis (Boele & Jaramillo 2701, NV, C, pinnate
veing, M gradata (Hirai & al. 564, 3P, D, pinnate veing, M longisefosa (Rojas 2209, NV, E-F, segments E,
not gibbous segments (pointed by artow 15 the hydathode adavially), M cocldd (Sisdue & A 1764 WYL F,
gibbous segrents at citele (pointed by atrow are the hydathodes adaxially), M Besmerd (Cower & Wurdack
FI415 WY, G-K, thizome scale types: G, entire marging, M cooki (Steadue &l 1764, MY H, moargins with
small lateral projections, M Basidffermiafa (Breedlove & Thorne 30160 HYY, I, marging with glanduiform
projections, MM longisefosa (Fojas 3209, HY), J, margins with short setiform projections, M Hlipd (Lehmam
Feik B K, margins with setiform projections, M microleps (Rojos 7607, NV, L-P, sane hair types L,
unthratiched hairg, M lesmert (Cowan & Wurdack 21415, NV, M, 1-branched M blepharidea (Kessler & 4l
11973, UPCHy, N, 2-tranched, M longisefosa (Rojas 3209, NV, O, d-branched, M sefosa (Hira & &, 595,
AP P, -tranched with one setiform branch, M faewfolia (Granialle 2557, CAT.



Fig. 4. A, base of a seta showing a ring of cells in Moranopferis basiafferiata (Maxcow 28558, NV, B, base of a
seta withoat a ring of cells in Micropolppodium olbol (Togasks s.n, UCY;, C-D, spores of M basiafferneta
(Brecdiove & Thorve 30160, N C, proximal face with globules, I, detadl of tubercudate surface, E-F, spores
of M ool (Togesks sn, UCY E, prowimal face strongly depressed and densely globulose; F, detail of
globules on a irtegular swface, G-H, spores of Micropolppodivm sikldmerse (Miche 93-32, UCY: G, proximal
face; H, detail of low pappilae on the swface (A-C, E, G: seale bars = 10 pm; D, F, H: scale bars= 2 pm).
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New combinations:
1. Moranopteris achilleifolia (Kault.) R.Y. Hirai & J. Prado, comb. nov. = Polypodium
achilleifolium Kaulf., Enum. Fil. 116. 1824. Ctenopteris achilleifolia (Kaulf.) I. Sm.,
Hist. fil. 185. 1875. Grammitis achilleifolia (Kaulf.) RM. Tryon & A.F. Tryvon in
Rhodora 84: 128. 1982. Terpsichore achilleifolia (Kaulf.) A.R. Sm. in Novon 3: 486.
1993. Micropolypodium achilleifolium (Kaulf.) Labiak & F.B. Matos in Brittonia 59:
184. 2007. — Distribution: Coastal Brazil.

2. Moranopteris aphelolepis (C.V. Morton) R.Y. Hirai & J. Prado, comb. nov. = Grammitis
aphelolepis C.NV. Morton in Contr. U.S. Natl. Herb. 38: 97. 1967. Xiphopteris
aphelolepis (C.V. Morton) Pic.Serm. in Webbia 28: 472. 1973. Micropolypodium
aphelolepis (C.V. Morton) A.R. Sm. in Novon 2: 422. 1992. — Distribution: Colombia,

Ecuador, and Bolivia.

3. Moranopteris basiattenuata (Jenman) R.Y. Hirai & J. Prado, comb. nov. = Polypodium
basiattenatum Jenman in Bull. Bot. Dept. Jamaica, n.s. 4: 114. 1897. Xiphopteris
basiattenuata (Jenman) Copel. in Amer. Fern J. 42: 104. 1952, Grammitis
basiattenuata (Jenman) Proctor in Bull. Inst. Jamaica, Sci. Ser. 5: 32. 1953
Micropolypodium basiattenuatum (Jenman) AR. Sm. in Novon 2: 422. 1992. —
Distribution: Mexico, Guatemala, Honduras, El Salvador, Costa Rica, Jamaica,

Dominican Republic, Guyana, Venezuela, Colombia, and Ecuador.

4. Moranopteris blepharidea (Copel.)) RY. Hirai & J. Prado, comb. nov. = Polypodium
blepharidewm Copel. in Univ. Calif. Publ. Bot. 19: 304. pl. 64. 1941. Xiphopteris
blepharidea (Copel) Copel. in Amer. Fern J. 42: 99. 1952. Micropolypodium
blepharidewm (Copel.) AR, Sm. in Novon 2: 422. 1992. Grammitis blepharidea
(Copel.) Stolze in Fieldiana, Bot. n.s., 32: 112. 1993, — Distribution: Colombia, Peru,

and Bolivia.

S. Moranopteris caucana (Hieron.)) RY. Hirai & J. Prado, comb. nov. = Polypodium
caucarmim Hieron. in Bot. Jahrb. Syst. 34: 503. 1904. Xiphopteris caucana (Hieron.)
Copel. in Amer. Fern J. 42: 98. 1952. Grammitis caucana (Hieron.) C.V. Morton in
Contr. U.S. Natl. Herb. 38: 96. 1967. Micropolypodium caucanum (Hieron.) A R. Sm.
in Novon 2: 422. 1992. — Distribution: Nicaragua, Costa Rica, Panama, Guyana,

Venezuela, Colombia, Ecuador, Peru, Bolivia, and Brazil.
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6. Moranopteris cookii (Underw. & Maxon) R.Y. Hirai & J. Prado, comb. nov. =
Polypodium cookii Underw. & Maxon in Contr. U.S. Natl. Herb. 17: 408. 1914.
Xiphopteris cookii (Underw. & Maxon) Copel. in Amer. Fern J. 42: 98. 1952.
Grammitis cookii (Underw. & Maxon) F. Seym. in Phytologia 31: 173. 1975.
Micropolypodium cookii (Underw. & Maxon) A.R. Sm. in Novon 2: 422. 1992, —

Distribution: Guatemala, Costa Rica, Panama, and Ecuador.

7. Moranopteris gradata (Baker) R.Y. Hirai & J. Prado, comb. nov. = Polypodium gradatum
Baker, FL. Bras. 1(2): 513. 1870. Polypodium hirsutulum Fée, Crypt. vasc. Br. 1: 87.
1869, nom. illeg., non Forst (1786). Ctenopteris gradaia (Baker) Copel. in Philippi. 1.
Sci. 84: 437. 1955, Grammitis gradata (Baker) R.M. Tryon & A.F. Tryon in Rhodora
84: 128. 1982. Terpsichore gradata (Baker) A.R. Sm. in Novon 3: 486. 1993.
Micropolypodium gradatum (Baker) Labiak & F.B. Matos in Brittonia 59: 184. 2007.

— Distribution: Endemic to Coastal Brazil.

8. Moranopteris grisebachii (Underw. ex C. Chr.) R.Y. Hirai & J. Prado, comb. nov. =
Polypodium grisebachii Underw. ex C. Chr., Index Filic. 531. 1906, based on P.
exiguum Griseb., non Heward (1838). Polypodium exiguum Griseb, Fl. Br. W. Ind.
701. 1864, nom. illeg., non Heward (1838). Xiphopteris grisebachii (Underw. ex C.
Chr.) Copel. in Amer. Fern I. 42: 95, 1952, Grammitis grisebachii (Underw. ex C.
Chr.) Proctor in Bull. Inst. Jamaica Sci. Ser. 5: 33. t. 2(7-8). 1953. Micropolypodium
grisebachii (Underw. ex C. Chr.) AR. Sm. in Novon 2: 422. 1992. — Distribution:

Endemic to Caribbean.

9. Moranopteris hyalina (Maxon) R.Y. Hirai & J. Prado, comb. nov. = Polypodium hyalinum
Maxon in Contr. U.S. Natl. Herb. 17: 406. 1914. Xiphopteris hyvalina (Maxon) Copel.
in Amer. Fern J. 42: 107. 1952. Grammitis hyalina (Maxon) F. Seym. in Phytologia
31: 174. 1975. Micropolypodium hyalinum (Maxon) A.R. Sm. in Novon 2: 422, 1992.

— Distribution: Costa Rica, Colombia, Ecuador, and Peru.

10. Moranopteris killipii (Copel.) R.Y. Hirai & J. Prado, comb. nov. = Xiphopteris killipii
Copel. in Amer. Fern J. 42: 105. t. 10. 1952. Grammitis killipii (Copel.) Lellinger in
Amer. Fern J. 74: 58. 1984. — Distribution: Endemic to Andes from Colombia and

Ecuador.
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11. Moranaopteris knowltoniorum (Hodge) R.Y. Hirai & J. Prado, comb. nov. = Polypodium

knowltoniorum Hodge in Amer. Fern J. 31: 105. p. 1, £ 4-6. 1941. Xiphopteris

knowltoniorum (Hodge) Copel. in Amer. Fern J. 42: 108. 1952. Grammitis

knowltoniorum (Hodge) Proctor in Rhodora 63: 35. 1961. Micropolypodium

knowltoniorum (Hodge) A.R. Sm. in Novon 2: 422. 1992. — Distribution: Endemic to
Lesser Antilles.

12. Moranopteris liesneri (A R. Sm.) R'Y. Hirai & J. Prado, comb. nov. = Grammiiis liesneri
AR. Sm. in Ann. Missouri Bot. Gard. 77: 257. 1990. Micropolypodium liesneri (A.R.
Sm.) A.R. Sm. in Novon 2: 422. 1992. — Distribution: Endemic to Venezuela.

13. Moranopteris longisetosa (Hook.) RY. Hirai & J. Prado, comb. nov. = Polypodium
longisetosum Hook. in Sp. Fil. 4: 225. t. 278 A. 1864. Terpsichore longisetosa (Hook.)
AR, Sm. in Novon 3: 487. 1993. — Distribution: Costa Rica, Venezuela, Colombia,

Ecuador, Peru, and Bolivia.

14. Moranopteris microlepis (Rosenst.) R.Y. Hirai & J. Prado, comb. nov. & stat. nov. =
Polypodium blepharodes Maxon var. microlepis Rosenst. in Repert. Spec. Nov. Regni
Veg. 22: 14. 1925. — Distribution: Costa Rica, Panama, Jamaica, and Guadeloupe.

15. Moranopteris nana (Fée) R.Y. Hirai & J. Prado, comb. nov. = Polypodium nanum Fée in
Gen. Filic. 5: 238. 1852. Xiphopteris nana (Fée) Copel. in Amer. Fern J. 42: 107.
1952. Micropolypodium nanum (Fée) A.R. Sm. in Novon 2: 422. 1992. — Distribution:
Costa Rica, Panama, Trinidad and Tobago, French Guiana, Suriname, Guyana,

Venezuela, Colombia, Peru, and Brazil.

16. Moranopteris nimbata (Jenman) R.Y. Hirai & J. Prado, comb. nov. = Polypodium
nimbatum Jenman in J. Bot. 24: 271. 1886. Xiphopteris nimbata (Jenman) Copel. in
Amer. Fern J. 42: 108. 1952. Grammitis nimbata (Jenman) Proctor in Bull. Inst.
Jamaica Sci. Ser. 5: 34. 1953. Micropolypodium nimbatum (Jenman) A.R. Sm. in
Novon 2: 422. 1992. — Distribution: Greater Antilles.

17. Moranopteris perpusilla (Maxon) R.Y. Hirai & J. Prado, comb. nov. = Polypodium
perpusillum Maxon in Contr. U.S. Natl. Herb. 17: 409. pl. 13-A. 1913. Xiphopteris
perpusilla (Maxon) Copel. in Amer. Fern . 42: 95. 1952. Micropolypodium
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perpusillum (Maxon) A.R. Sm. in Novon 2: 422. 1992. — Distribution: Endemic to

Southeast Brazil.

18. Moranopteris plicata (A.R. Sm.) R.Y. Hirai & J. Prado, comb. nov. = Grammitis plicata
AR. Sm. in Ann. Missouri Bot. Gard. 77: 258. 1990. Micropolypodium plicatum
(A.R. Sm.) A.R. Sm. in Novon 2: 422. 1992. — Distribution: Costa Rica, Venezuela,

Colombia, Ecuador, Peru, and Brazil.

19. Moranopteris serricula (Fée) RY. Hirai & J. Prado, comb. nov. = Polypodium serricula
Fée, Gen. Filic. 238. 1852. Xiphopteris serricula (Fée) Copel in Amer. Fern J. 42: 101.
1952. Grammitis serricula (Fée) Proctor in Rhodora 63: 35. 1961. Micropolypodium
serricula (Fée) AR. Sm. in Novon 2: 422. 1992. — Distribution: Dominica,

Guadeloupe, Martinique, Trinidad and Tobago, and Venezuela.

20. Moranopteris setosa (Kaulf.) R.Y. Hirai & J. Prado, comb. nov. = Xiphopteris setosa
Kaulf,, Enum. Filic. 275. 1824. Grammitis setosa (Kaulf.) C. Presl, Tent. 208. 1836,
nom. illeg., non Blume (1828). Polypodium micropteris C. Chr., Index Filic. 545.
1906, nom. nov. for X. setosa Kault. Grammitis micropteris (C. Chr.) Brade in
Sellowia 18: 81. 1966. Micropolypodium setosum (Kaulf.) A.R. Sm. in Novon 2: 422.
1992. — Distribution: Endemic to Coastal Brazil.

21. Moranopteris sherringii (Baker) R.Y. Hirai & J. Prado, comb. nov. = Polypodium
sherringii Baker in J. Bot. 20: 26. 1882. Xiphopteris sherringii (Baker) Copel. in
Amer. Fern J. 42: 104. 1952. Grammitis sherringii (Baker) Proctor in Bull. Inst.
Jamaica Seci. Ser. 5: 35. 1953, Micropolypodium sherringii (Baker) A.R. Sm. in Novon
2: 423. 1992. — Distribution: Endemic to Greater Antilles.

22. Moranopteris taenifolia (Jenman) R.Y. Hirai & J. Prado, comb. nov. = Polypodium
taenifolium Jenman in Bull. Bot. Dept. Jamaica, n.s. 4: 114. 1897. Xiphopteris
taenifolia (Jenman) Copel. in Amer. Fern J. 42: 109. 1952. Grammitis taenifolia
(Jenman) Proctor in Bull. Inst. Jamaica Sci. Ser. 5: 35. 1953. Micropolypodium
taenifolium (Jenman) A.R. Sm. in Novon 2: 423. 1992. — Distribution: Mexico,
Belize, Guatemala, Honduras, Nicaragua, Costa Rica, Panama, Jamaica, Haiti,

Dominican Republic, Puerto Rico, Saint Kitts and Nevis, Guadeloupe, Martinique,
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Trinidad and Tobago, French Guiana, Suriname, Guyana, Venezuela, Colombia,

Ecuador, Peru, Bolivia, and Brazil.

23. Moranopteris trichomanoides (Sw.) RY. Hirai & J. Prado, comb. nov. = Polypodium
trichomanoides Sw., Prodr. 131. 1788. Grammitis trichomanoides (Sw.) Ching in
Bull. Fan Mem. Inst. Biol. 10: 16. 1940. Xiphopteris trichomanoides (Sw.) Copel.,
Gen. Fil. 215. 1947. Micropolypodium trichomanoides (Sw.) A.R. Sm. in Novon 2:
423. 1992. — Distribution: Mexico, Guatemala, Honduras, Cuba, Jamaica, Hait1, and

Dominican Republic.

24. Moranopteris truncicola (Klotzsch) R.Y. Hirai & J. Prado, comb. nov. = Polypodium
truncicola Klotzsch var. major Klotzsch in Linnaea 20: 374. 1847. Xiphopteris
truncicola (Klotzsch) Copel. in Amer. Fern J. 42: 101. 1952. Grammitis truncicola
(Klotzsch) C.V. Morton in Contr. U.S. Natl. Herb. 38: 98. 1967. Micropolypodium
truncicola (Klotzsch) A.R. Sm. in Novon 2: 423. 1992. — Distribution: Costa Rica,

Guyana, Venezuela, Colombia, Ecuador, Peru, Bolivia, and Brazil.

25. Moranaopteris williamsii (Maxon) R.Y. Hirai & J. Prado, comb. nov. = Polypodium
williamsii Maxon in Contr. U.S. Natl. Herb. 17: 547, pl. 34. 1916. Xiphopteris
williamsii (Maxon) Copel. in Amer. Fern I 42: 101. 1952. Grammitis williamsii
(Maxon) Lellinger in Amer. Fern J. 74: 59. 1984. Micropolypodium williamsii
(Maxon) A.R. Sm. in Novon 2: 423. 1992. — Distribution: Endemic to Bolivia.

26. Moranopteris zurquina (Copel) R.Y. Hirai & J. Prado, comb. nov. = Xiphopteris
zurquina Copel. in Amer. Fern J. 42: 99. 1952. Grammitis zurquina (Copel.) F. Seym.
in Phytologia 31: 175. 1975. Micropolypodium zurquinum (Copel.) AR, Sm. in
Novon 2: 423. 1992. — Distribution: Endemic to Costa Rica.

27. Moranopteris X bradei (Labiak & F.B. Matos) R.Y. Hirai & J. Prado, comb. nov. =
Micropolypodium X bradei labiak & F.B. Matos in Brittonia 59: 182. 2007. —

Distribution: Endemic to the state of Rio de Janeiro, southeastern Brazil.
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New species:

1. Moranopteris rupicola R.Y. Hirai & J. Prado, sp. nov. — Type: Guyana. Mazaruni-Potaro,
Roraima, summit, La Proa Camp, east of border, near Lake Gladys, 2800 m,
05°15°36"N, 60°13°W, 14 Apr 1988, R.L. Liesner 23289 (holotype: MO; isotypes:
UC, VEN). Figure 5A-G.

Diagnosis. — Moranopteris rupicola similis Moranopteridi taenifoliae sed a qua habitu
rupiculous et pilis ramosis cum 1 vel 2 ramis (vs. habitu epiphyticus, pilis non-ramosis et pilis
ramosis cum 1 vel 2 ramis setaceis) differt.

Plants epipetric. Rhizome erect with scales, the scales 2.1-2.7 mm x 0.3-0.4 mm,
yellow-brown, lanceolate, base slightly cordate, apex acute, mostly with apical or subapical
gland-like cells, margins with long setiform projections, or also with small lateral projections,
rarely setiform projections occurring on the scale surface, setiform projections red-brown,
0.15-0.30 mm long. Fronds erect to arcuate, determinate, 5.5-13.0 em X 4.5-10.0 mm,
sparsely setose; stipe 0.5-1.0 cm long, yellow-brown to dark-brown, narrowly winged;
laminae linear, pinnatisect, gradually tapering proximally to a narrow wing, chartaceous;
costa visible or slightly visible with dark sclerenchyma abaxially, slightly visible with dark
sclerenchyma adaxially; segments slightly ascending, 60—80° to costa, 17-36 pairs, spaced
(0.4)0.6-1.8 mm, subopposite, gibbous, asymmetric, 2.8-4.9 X 1.9-2.9 mm, oblong,
decurrent at base, apex rounded to slightly acute, margins plane, without hyaline cells, or
inconspicuous; veins usually furcate, at least in fertile segments, or sometimes simple in
sterile segments, obscured, (1)2 hydathodes per segment, the hydathodes visible adaxially,
obovate or linear; setae 1.6-2.4 mm long, dark red-brown, on both surfaces of the stipe, costa,
and laminar tissue; hairs present on the costa and laminar tissue, rarely on the margins
(mainly near to costa abaxially), hyaline, slightly red-brown, branched or rarely unbranched,
the branched hairs mostly 1 or 2-branched, the main branch 2 or 3-celled, 0.15-0.25 mm long,
1¥ branch 1 or 2—celled, or sometimes 2-celled in the same insertion point, (<—)0.10-0.15 mm
long, nd branch, if present, 1-celled, < 0.1 mm long, the unbranched if present, 1-celled, < 0.1
mm long. Sori one per segment, rounded, 1.5-1.8 mm diam.

Additional specimens examined. — VENEZUELA. Bolivar, Cumbre del Ptari-tepui, al
norte de la Mision de Santa Teresita de Kavanayén, 2360-2420 m, 05°45°N, 61°45°W, 23 Feb
1978, Steyermark et al. 115650 (GH, UC, VEN).

Distribution. — Guyana, Venezuela, and probably Brazil; 2360-2800 m.

Discussion. — Moranopteris rupicola has rhizome scales with red-brown long setiform
projections on the margins, sparsely setose fronds, gibbous segments, furcate veins, two

hydathodes per segment, and mostly branched hairs mainly near and on the costa (Fig. 5A-
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Fig. 5. A—G, Moranopteris rupicola. A, habit; B, detail of the fertile segments showing sori
and setae abaxially; C, detail of the segments showing setae and hydathodes adaxially; D,
detail of the venation (cleared leaf); E, stem scale; F, detail of the apex of the rhizome scale;

G, unbranched and branched hairs from the costa. (A-C, E, F: Liesner 23289 [MO]; D, G:
Steyermark et al. 115650 [UC]).
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G). The specific epithet refers to the habitat where this species grows on rocks of the
Venezuelan tepuis.

Moranopteris rupicola resembles M. faenifolia, but they are easly distinguished by the

hairs that occur mostly near and on the costa abaxially. Moranopteris taenifolia differs in

having unbranched hairs and branched hairs with a setiform branch.

2. Moranopteris simplex R.Y. Hirai & J. Prado, sp. nov. — Type: Venezuela. Aragua:
Maracay, Choroni-Passes, 1600 m, 28 Feb 1958, K. Mdgdefrau 464 (holotype: B-
200077183). Figure 6 A-F.

Diagnosis. — Species quam maxime affinis Moranopteridi trichomanoidea, sed
plerumque pilis non-ramosis et pilis furcatis sparsis in lamina abaxialiter (vs. pilis ramosis
cum 2—4-ramis, approximatis et in costa abaxialiter) differt.

Plants epiphytic. Rhizome erect with scales, the scales 2.0-2.2 x 0.20-0.25 mm,
yellow-brown, lanceolate to slightly linear, base slightly cordate, apex acute, with apical or
subapical gland-like cells, margins entire, or with also small lateral projections, these
projections sometimes furcate. Fronds erect to arcuate, determinate, 3.5-7.6 cm X 5.0-7.5
mm, moderately setose; stipes almost absent, brown to dark-brown, narrowly winged;
laminae linear, pinnatisect, sometimes deeply pinnatifid, gradually tapering proximally to a
narrow wing, chartaceous; costa obscured by laminar tissue abaxially and adaxially,
sometimes slightly visible with dark sclerenchyma abaxially; segments slightly ascending, ca.
60—80° to costa, 18-35 pairs, spaced ca. 1.1-1.7 mm, subopposite, gibbous, asymmetric, 2.5—
3.8 X 1.1-1.6 mm, oblong to oblong-lanceolate, deltate toward base, decurrent at base, apex
rounded to slightly acute, margins slightly revolute, without hyaline cells; veins usually
furcate, at least in fertile segments, or sometimes simple in sterile segments, obscured, (1)2
hydathodes per segment, rarely 3 hydathodes, the hydathodes visible adaxially, elliptic or
obovate, sometimes rounded; sefae 1.1-2.7 mm long, dark red-brown, on both surfaces of the
costa and laminar tissue; hairs scattered throughout the costa, laminar tissue abaxially, and
margins, hvaline to yellowish, slightly red-brown, unbranched and branched, the unbranched
hairs 2-celled, 0.05-0.15 mm long, the branched hairs 1 or 2-branched, mostly 1-branched,
the main branch 2 or 3-celled, (<—)0.1(-0.2) mm long, 1¥ branch 1 or 2-celled, 0.10-0.15 mm
long, ; e branch, if present, 1-celled, < 0.1 mm long. Sori one per segment, rounded, 1.4-1.8

mm diam.
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Fig. 6. A-F, Moranopteris simplex. A, habit; B, detail of the fertile segments showing sori
and setae abaxially; C, detail of the segments showing setae and hydathodes adaxially; D,
detail of the venation (cleared leaf); E, stem scale; F, unbranched and branched hairs from the
costa. (A—C, E: Mdgdefiau 464 |B]; D, F: Cuijada 4 [VEN]).
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Additional specimens examined. — VENEZUELA. Aragua, Colonia Tovar, s.d., Moritz
s p.p. (P-637667, P-696244), Distrito Federal, Caracas, Monte Grappa, 18 Aug 1985,
Quijada 4 (VEN); El Junquito, 1925 m, 26 Mar 1943, Killip & Rohl 37170 (US).

Distribution. — Endemic to Venezuela; 1600-1925 m.

Discussion. — Moranopteris simplex 1s easily distinguished by the hairs. These hairs
are mostly yellowish unbranched and up to 2-branched. On the whole, they differs because
occur scattered abaxially on the laminar tissue (Fig. 6 A-F).

The most similar species i1s Moranopteris trichomanoides, which occurs in Greater
Antilles and Central America. It differs by having branched hairs, mostly 2—4-branched, near
and on the costa abaxially, without unbranched and rarely 1-branched hairs.

The specific epithet refers to the hairs which are less branched when compared to the

hairs of'the most similar species (Moranopteris trichomanoides).
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Appendix 1. Species, vouchers (collector, collector number, and Herbarium), locality, and
GenBank accession numbers of the DNA sequences used in this paper (rbcl, atpB, and trnl.-
trnf’). Missing data: — Asterisks indicate newly obtained sequences. X=GenBank accession

number to be obtained.

Taxon Collector’s name, Origin rbel atpB tral-trnF
collections’s number
(herbarium)
Adenophorus tripinnatifidus Ranker 1102 (COLO) Hawaiian AF468207 AF469783 AF469796
Islands,
USA
Alansmia cultrata Dassier 94-7-19-1 (ILLS) Colombia AY 460669 AY459502 -
Alansmia lanigera Léon 3647 (USM,UC) Peru AY460072  AY459505 GU476718
Ascogrammitis pichinchae Dassier 94-7-13-1 (ILLS) Colombia AY 459508 AY460675 X
Calymmodon gracilis Chiou 97-09-12-01 Taiwan AY362341  AY459451 GU476618
(COLO,TAIF,UC)
Ceradenia spixiana Safino 3008 (UC) Brazil AY 460623 AY459457 -
Chrysogrammitis glandulosa™ Ranker 2195 (BORH, SAN, Malaysia X X X
SNP, COLO)
Chrysogrammitis musgraviana Kessler 12570 (UC) Sabah, AY 460624 AY450458 GU476630
Malaysia
Cochlidium serrulatum® Hirai & Schwartsburd 541 Brazil X X X
(SP)
Cochlidium punctatum™ Silva 3914 (UC) Brazil X X X
Ctenopterella denticulata™ Ranker 2113 (BORH, SAN, Malaysia X X X
SNP, COLO)
Ctenopteris heterophyviia Parris 12419 (AK) New AY 460629  AY459462 -
Zealand
Ctenopteris lasiostipes Hodel 1445 (UC) New AY 460630 AY459463 -
Caledonia
Ctenopteris nutans Ranker & Trapp 1765 Papua New AY4060631 AY459464 =
(COLO, UC) Guinea
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Dasygrammitis crassifrons™

Enterosora percrassa

Grammitis billardierei

Grammitis bryvophila

Grammitis deplanchei

Grammitis poeppigiana

Grammitis poeppigiana

Grammitis tenella

Lellingeria apiculata

Leucotriclm schenckii

Melpomene flabelliformis

Melpomene moniliformis

Microgramma bifrons

Microgramma bifrons

Microgramma percussa

Micropolypodium okuboi™

Micropolypodium okuboi*

Micropolypodium okuboi*

Micropolypodium sikkimense™

Game 95-80 (UC)

Moraga & Rojas 508 (UC)

Parris 12421 (AK)

Rojas & al. 3240 (UC)

Hodel 1450 (UC)

Taylor 6072 (UC)

Weber 13772 (COLO)

Ranker 1352 (COLO)

Safino 3009 (UC)

Salino 4547 = 4338
(UC,BHCE)

Sanchez 183 (UC)

Moraga & Rojas 446 (INB)

van der Werff 18062 (UC)

Neili & al. 8309 (UC)

Smith 1357 (UC)

Parris 12154 (AK)

Kanebira & Sasaki
ue)

Wilson 2387 (UC)

Miehe 00-093-32 (UC)

21672

Fiji

Costa Rica

New
Zealand

Costa Rica

New
Caledonia

Chile

Australia

Hawaiian
Islands,
USA

Brazil

Brazil

Colombia

Costa Rica

Peru

Ecuador

Venezuela

Japan

Formosa

Japan

Bhutan

AY 460635

AY 460637

AF468208

AY 460639

AY 460647

AF468198

AY362343

AY460651

AY 460656

AY 460654

AY362582

AY362574

AY 459468

AY 459469

AF469784

AY 450471

AY 459479

AF469773

AY 459480

AY 450483

AY 459488

AY459486

EF463499

AY450516

GU4766306

X*

AF469797

AF469786

GU476642

GU476657

GUA76664

DQo42224

GU476669
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Micropolypodium sikkimense™

Moranopteris achilleifolia

Moranopteris aphelolepis™

Moranopteris aphelolepis™

Moranopteris basiattenuata®

Moranopteris blepharidea™

Moranopteris caucana™

Moranopteris caucana™

Moranopteris cookii*

Moranopteris gradata™

Moranopteris grisebachit™

Moranopteris hyalina

Moranopteris hyalina™®

Moranopteris hyalina™®

Moranopteris longisetosa

Moranopteris longisetosa™

Moranopteris microlepis™®

Moranopteris microlepis™

Moranopteris nana™*

Xian & al. s.n. (UC)

Cordeiro & Ribas
(MBM, UC)

1398

Borke
(NY)

& Jaramillo 2701

Jimenez & Vidarre 557 (UC)

Breedlove & Thorne 30160
(NY)

Jiménez 708 (GOET)

van der Werff & al. 13445
e

Lehnert 182 (GOET)

Sundue & af. 1771 (NY)

Hirai & al. 537 (SP)

Maxon 9961 (NY)

Rojas & al. 3210 (CR, INB,
MO, UC)

Lehnert 1426 (GOET)

Sundue 1148 (NY)

Rojas & al. 3209 (CR, INB,
MO, UC)

Lehnert 596 (GOET)

Smith 2584 (UC)

Kluge 2003 (UC)

Diaz & al. 4747 (NY)

China

Brazil

Ecuador

Bolivia

Mexico

Bolivia

Ecuador

Ecuador

Costa Rica

Brazil

Jamaica

Costa Rica

Ecuador

Ecuador

Costa Rica

Costa Rica

Costa Rica

Venezuela

AY460066 AY459469

X X
X X
X X
X X
X X
X X
X X
= X

AY362344  AY459490

AY460674  AY459507

X X
X X
X X
X —

GU476670
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Moranopteris perpusilla*

Moranopteris plicata®

Moranopteris servicula™

Moranopteris serricula*

Moranopteris setosa™

Moranopteris taenifolia™

Moranopteris taenifolia™

Moranopteris trichomanocides™

Moranopteris trichomeanocides™

Moranopteris tuncicola*

Moranopteris tuncicola*

Moranopteris williamsii*

Moranopteris zurguina

Oreogrammitis hookeri

Pecluma euryvhasis

Pecluma eurybasis

Polypodium vulgare

Prosaptia contigua

Radiogrammitis parva

Hirai & al. 574 (SP)

Lehnert 929 (GOET, UC)

Feldmann s.n. (P)

Wilbur & al. 8084 (NY)

Hirai & al. 599 (SP)

Rothfels 05-116 (DUKE)

Triano-Moreno s.n. (SP)

Gomez 114 (NY)

Zanoni & af. 45973 (NY)

Lehnert 862 (GOET)

Vasco & Sundie 626 (NY)

Kessler & al. 7173 (UC)

Rojas & Mata 3021 (UC)

Ranker 1116 {COLO)

Danton s.n. (GOET)

Kessler s.n. (GOET)

Sehneider s.n. (GOET)

Chiou 97-09-12-05 (TAITF,

COLO, UC)

Ranker 1763a (COLO, UC)

Brazil

Ecuador

Guadeloupe

Dominica

Brazil

Costa Rica

Costa Rica

Honduras

Dominica

Ecuador

Colombia

Bolivia

Costa Rica

Hawaii,
USA

Bolivia

Germany

Taiwan

Papua New
Guinea

AY 460659

AY 460642

EF463255

EF551065

AY362345

AY 460644

AY 450492

AY 450473

EF463504

EF463510

AY 450494

AY 450476

EF178655

FI825691

EF551119

EF178663
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Seleroglossum sulcanm

Serpocaulon triseriale

Stenogrammitis [imula

Terpsichore asplenifolia™

Terpsichore lehmanniana

Themelium conjunctisorum

Tomophyllum repandulum

Bowden-Kerby in Raulerson

24182b (GUAM, UC)

Jimeénez 1994 (UC)

Sundue 1736 (INB, NY, UC,

UPCB)

Moraga & Rojas 506 (INB)

Wilson 2589 (UC)

Ranker & Trapp
(COLO, UC)

Ranker & Trapp
(COLO, UC)

1758

1767

Pohnpei

Bolivia

Costa Rica

Costa Rica

Ecuador

Papua New
Guinea

Papua New
Guinea

AY 4606065

DQ151926

GU476903

AY 460673

AY 460680

AY 460633

AY 450498

EF463516

GU476765

AY459500

AYA50514

AY 459466

X*

DQ151980

GU476651




Mrvaupters tangiolia(Terrrar) BV, Hirdd & T, Frado (Foto: B C. Moz, 2004)
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Monograph of Moranopteris (Polypodiaceae)

ABSTRECT .—Twenty eight species and one hybrid are here recognized for
Moranopteris, a grammitid fern genus endemic to the Necotropics. An
identification key is given and for each species a description is provided,
as well as full synonymy, discussion, illustration, distrikution map, and a
list of specimens examined. The Andean and Central American regions are
primary centers of diversity of Moranopteris with 14 and 12 species,
respectively. The mountains of Coastal Brazil are an important secondary

center of endemism and diversity for the genus.

KEY WoRDS.—Ferns, floristic, Grammitidaceae, Micropolypodium, systematic,

taxonomy

Moranopteris is a genus of grammitid ferns endemic from the neotropics
described by Hirail et al. (20XX). It comprises 28 species and one hybrid.
Previously, this grammitid group was considered as belonging to
Micropolypodium s.1., but molecular analysis showed that Micropolypodium s.
str. is a genus restricted to eastern Asia (Hirail et al. 20XX).

The majority of species nowadays included 1in Moranopteris was
recognized in other genera, for example: in Polypodium by Maxon (1816),
Xiphopteris by Copeland (1952), Grammitis by Morton (19673, and
Micropolypodium =.1. by Smith (19%2). Few speclies of Moranopteris were
placed in Ctencopteris (e.g., Copeland 1952) and Terpsichore (Smith 1993).

In general, floristic accounts treated species of Moranopteris for
different gecgraphic regicns. Such as the studies for Mexican and Central
American: Chiapas, Mexico (Smith 1%81); Guatemala (Stolze 1981); OCaxaca,
Mexico (Mickel and Beitel 1988); Costa Rica, Panama, and Chocd (Lellinger
1989); Mesocamerica (Smith 1995), Mexico (Mickel and Smith 2004), MNicaragua
(Gomez and Arbelaez 2009); Greater Antilles: Jamaica (Proctor 1985); Puerto
Rico and the Virgin Islands (Proctor 1988); Lesser Antilles: Proctor
(1977):; Andes: Ecuador (Morton 1967); Peru (Tryon and Stelze 19%93);
Venezuelan Guayana (Smith 1990, Bishop and Smith 1%%5), French Guiana
(Cremers 1997); and Southeast Brazilian (Labiak and Pradeo 2003, 2005a, b,
o 4

Smith (1992) pubklished a review of the genus Micropolypodium &.1.
comprising about 30 species. For the Neotropical regicon he listed 22
gpecies and to the other localities (eastern Asia) two species. Parris
(2009) menticoned in her studies that Micropolypodium s.1. presented a total
of 25 gpecies.

Micropolypodiuom s.1., according to Smith (1992) has radially symmetric

erect rhizomes, often golden brown nonclathrate rhizome scales, linear
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fronds, usually less than 10 mm wide and often less than 6 mm wide,
gsegments (pinnae) with a single unbranched vein or with only an acroscopic
branch, often gibkbous, prominent adaxial hydathodes, with long, dark red-
brown unbranched setae, and uniscriate segments.

Smith (1%93) reccgnized five groups in Terpsichore =.1. One of them,
the T. achilleifeolia group with only three species, 1s distinct from the
other groups by having orangish to golden scales on the rhizome, fronds
with determinate growth, hydathodes on the adaxial lamina surface, and dark
red-brown unbranched setae con laminar tissue.

Labiak and Matos (2007) described a new hybrid from Rico de Janeiroc
(Brazil) and it was called of Micropolypodium X bradei Tabiak & F. B.
Matos. Tts parents are M. setosum (Kaulf.) A. R. Sm. and T. achilleifolia
(Kaulf.) A. R. Sm. Consequently, these authors (based on morphological
evidences and preliminary molecular studies by Ranker et al. 2004) also
decided to combine T. achilleifeclia and T. gradata (Baker) A. R. Sm. to
Micropol ypodium.

The phylogenetic analysis conducted by Hirai et al. (20XX) confirmed
that the Terpsichore achilleifolia group by Smith (1993, including T.
achilleifolia, T. gradata, and T. longisetosa {(Hook.) A. R. Sm.) belongs to
Moranopteris too.

In brief, Moranopteris has all morphological features described by
Smith (1%%2) and additionally it has species with pinnate lamina and veins,
with more than one sorus per segment or pinna. More details about the
morghological characters are presented under the results and discussicon in
the present paper.

The purpose of the present study 1is to review the species of

Moranopteris and provide an up-to-date taxcnomic treatment for the genus.

MATERIAL AND METHODS

Herbarium specimens were borrowed from 37 herbaria worldwide (see
Acknowledgements) .

The recogniticon of species in Morancopteris was based on morphological
characters such as: rhizome scales, setae, lamina division, segments,
hydathodes, veins, and hairs (see details in the topic on morphology).

To produce the distribution maps, the gecgraphic coordinates were
estimated for many specimens bkecause this information was not provided on
the specimen labels. For the Selected Specimens Examined, only one specimen
was cited per state or province, or department, except when there were few
gspecimens for the species. The dot distribution meps were based on all
specimens studied and they were generated with DIVA-GIS (version 7.1) and

ArcView 8.3.
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The altitudes given in feet were converted to meters and appearing in
the topic Selected specimens examined and in some type locality. They also
have keen used to prepare the figure 1 that shows the altitudinal ranges
for Moranopteris.

Leaf tissue clearings were made of almost all species using
Strittmatter method adapted (1973, apud Kraus and Arduin 1997). These
leaves were drawn to show the patterns of venation and hairs in the genus.
Hairs were measured on plantse from Herbarium specimens.

The figure 3 shows some aspects of the morphology of Moranopteris and

it can be used to follow the key.

RESULTS AND DISCUSSIONS

Feorosy.—Moranopteris inhabits wet and tropical forests. In general, this
genus grows in cloud forests at high elevations, consequently reflecting in
its gecgraphic distribution (Fig. 1). The genus rarely occcurs in disturbed
forests. The altitudinal range of Moranopteris is from almost sea level to
3850 m, with most plants collected above 1000 m (Fig. 2). There are few
species that can be found in lower elevations (0-300 m) such as M. nana, M.
setosa, and M. taenifolia.

GEOGRAPHY.—The distribution of species of Morancpteris is given according to
the main regicnal centers, as defined by Tryon (1972).

Andean and Central American regions are primary centers of diversity
of Moranopteris with 14 and 12 species, respectively. Andean is the most
important region where 50% of species of Morancopteris occur, five them are
endemic (Tabk. 1). Costa Rica, Venezuela, and Colombia contain the richest
Moranopteris flora with 11 species in each country, followed by Ecuador
with 10 species (Tak. 2). One must considerer that part of Venezusla
belongs to Guianan region. Guianan and Central America regions are
secondary centers of diversity for Moranopteris.

The Mountains of Serra do Mar, covered by the Atlantic Forest, in the
Southeastern Brazilian regicon i1s also another important secondary center of
diversity because has three species (Moranopteris gradata, M. setosa, and
M. perpusilla) and one hybrid (M. X bradei), and all of them are endemic
(Tab. 1). In the Andean region there are five endemic species (36% of total
in the region), followed by Guianan with two species (25% of total in the
region, respectively), and Central American, Greater Antilles, Lesser
Antilles, and Guianan each one with one endemic species (Tab. 1). The
interesting point sbout Moranopteris grisebachii is its endemic
distribution to Caribbean, but it not appears in tab. 1 because Caribbean

was sSeparated 1in Greater and Lesser Antilles considering that they are
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primary and secondary centers of diversity of Moranopteris,
A gimilar pattern of distributicon was already reported for other fern

genera and primarily in grammitid ferns such as:

and Lellingeria

entirely Neotropical group such as Moranopteris.

of diversity for Lellingeria s.

about 50

species occur in the Andes

of them are endemic

Lellingeria s.

species

str.

(Mickel and Smith 2004).

SEF.
(Labialk,
(60%
(80%

(Labiak et al.

of the total),
of the total)

unpublished manuscript),

to the area.

includes 11 species in Central America

Melpomene,

For instance,

2010b) .
of which

respectively.

Lellingeria is

The Andes are the center

and approximately 24 species

Outeide of the Andes,

eight species in the West Indies (four endemic), species in
Guyana/Venezuelan Shield (six endemic), and six species 1in southeastern
Brazil ({three endemic) (Labiak =t al. 2010b).
Tab. 1. Geographic regions and their species of Moranopteris. Endemic
species are in boldface.
Main gecgraphic Species (numbers Nurker of Nunber of
regions{based on correspond to those species per endemic species
Tryon 1872) in the taxonomic Region (% of per Region (%)
treatment total species in
the genus)
Mexican By By 25 3 (11%) 0
Central American 3, 5, 6, 9, 13, 14, 12 (43%) 1 (8%)
15; 18; 243 25; 26;
28
Greater Antilles 3, 8, 14, 15, 22, i =E%) 1 (14%)
24, 25
Iesser Antilles B dd, L4, 1B, 20, 7T (25%) N e
24, 25
Andean 2, 3, 4, 5, 6, 9, 14 (50%) 5 (36%)
10, 13, 15, 18, 23,
24, 28, 27
Guianan By By A2, LB, 19, 8 (28%) 2 YEE)
20, 24, 26
Southeastern 1, 7, 17, 21, 29 4 (14%) + 1 2 (75%) + 1
Brazil hybrid hybrid

Terpsichore,

Tt comprises

about 30

(gix endemic),
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Tab. 2. Distributicon of Moranopteris by country in the Neotropic. Endemic

species are in boldface.

Country Numbers of Endemic or Species

species no endemic

MEXTICO & no endemic M. basiattenuata, M. taenifclia,
M. trichomanoides

BELIZE 1 no endemic M. taenifolia

GUATEMATLA 4 no endemic M. basiattenuata, M. cockii, M.
taenifoclia, M. trichomancides

HONDURAS 3 no endemic M. basiattenuata, M. taenifclia,
M. trichomancides

FL SALVADCR 1 no endemic M. basiattenuata

NICARAGUA 2 no endemic M. caucana, M. taenifolia

COSTA RICA 11 1 endemic M. basiattenuata, M. caucana, M.
cookii, M. hyalina, M.
longisetosa, M. microclepis, M.
nana, M. plicata, M. taenifolia,
M. truncicola, M. zurquina

PANAMA 5] no endemic M. caucana, M. cockii, M.
microlepis, M. nana, M. taenifeolia

CUBA 3 no endemic M. nimbata, M. sherringii, M.
trichomancides

JAMATCA 7 no endemic M. basiattenuata, M. grisebachiil,
M. micreolepis, M. nimbata, M.
sherringii, M. taenifclia, M.
trichomancides

HAITI 2 no endemic M. taenifolia, M. trichomancides

DOMINICAN 4 no endemic M. basiattenuata, M. nimbata, M.

REPUBLIC taenifolia, M. trichomancides

PUERTO RICC z no endemic M. sherringii, M. taenifolia
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SAINT KITTS
AND NEVIS

DOMINICA

GUADELOUPE

MARTINIQUE

TRINIDAD AND

TOBAGO

FRENCH
GUIANA

SURINAM

GUYANA

VENEAUELA

COLOMEIA

FCUADOR

PERU

11

11

10

no

no

no

no

no

no

no

no

endemic

endemic

endemic

endemic

endemic

endemic

endemic

endemic

2 endemics

no

no

no

endemic

endemic

endemic

M. taenifolia

M. knowltoniorum, M. serricula

M. grisebachii, M. knowltoniorum,
M. microlepis, M. serricula, M.
taenifolia, M. trichomancides

M. grisebachii, M. serricula, M.

taenifolia

M. nana, M. serricula, M.

taenifolia

M. nana, M. taenifclia

M. nana, M. taenifclia

M. basiattenuata, M.
nana, M. rupicola, M.
M. truncicola

caucana, M.
taenifolia,

M. basiattenuata, M. caucana, M.
liesneri, M. longisetosa, M. nana,
M. plicata, M. rupiccla, M.
serricula, M. simplex, M.
taenifolia, M. truncicola

M. aphelolepis, M. basiattenuata,
M. bklepharidea, M. caucana, M.
hyalina, M. killipii, M.
longisetosa, M. nana, M. plicata,
M. taenifolia, M. truncicola

M. aphelolepis, M. basiattenuata,
M. caucana, M. cockii, M. hvalina,
M. killipii, M. longisetosa, M.
plicata, M. taenifolia, M.
truncicola

M. bklepharidea, M. caucana, M.
hvalina, M. longisetosa, M. nana,
M. plicata, M. taenifolia, M.
truncicola
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BOLIVIA 7 1 endemic M. aphelclepis, M. blepharidea, M.
caucana, M. longisetosa, M.
taenifoclia, M. truncicola, M.

williamsii
BRAZIL 9 + 1 4 endemics M. achilleifolia, M. caucana, M.
hybrid gradata, M. nana, M. perpusilla,

M. plicata, M. setosa, M.
taenifolia, M. truncicola, M. X

bradei
MORPHOLOGY (Figs. 3-37).—As stated by Smith et al. (1291), genera of
grammitid ferns, including Micropolypodium s.1. (= Moranopteris), are each

held together by combinations of characteristics of their hairs, scales,
sori, paraphyses, and hydathodes. Additicnally, this combinaticon of
essential characters can be extended to the species level. The main
information on the morphology of Moranopteris 1s commented, as follows:
rhizome scales, segments, hydathodes, veins, and hair types. They have been
extremely useful to recognize species and used by different authors, for
instance, Maxon (1916}, Copeland (1952), Smith (1992), Ranker et al.
(z004), Lehnert (2008), Labiak et al. (2010a), etc.

RHIZOME SCALES.—1L 18 the first character that should be analyzed to recognize
a speclies of Morancopteris, because rhizome scales in fact are distinctive
in some species or it can lead one to a group of species. Thus 1s very
important to leave the scales visible on the sheet, i.e., removing mosses
on the rhizome and do not put scotch tape on them.

The most important character on the rhizome scales are their margins.
Three basic types of margins can be found on the rhizome scales of
Moranopteris. One of them has red-brown or hyaline mestly long setiform
projections = - M. truncicocla and M. hyalina, Figs. 35K, 15E
respectively); ancther type has entire margins (e.g., M. williamsii, Fig.
36E), and the last has glanduliform projections (e.g., M. longisetosa, Fig.
19E). All of them can vary and show a few small lateral projections.

Color of the rhizomes scales can vary from gelden to castanecus. In
general, the cells of rhizome scales are turgid. Sometimes these cells are
red-brown-tinged toward the tip. Mickel and Smith (2004) used the character
color on the tip of the rhizome scales plus other ones to recognize
Moranopteris tasenifolia, but the color sometimes 1is not present in all
specimens. Moranopteris microlepis is another species where the scales may
vary in color (the entire body o©of the scales can vary from red-brown to

cnly the cell-walls red-brown).
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rhizome =scale types. L. entire margins, M. cookii (Sweadie £ 210 1744, NY). H. wmargins with
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microlenis (Rojes Jeldd, HNY). L-P: =some hair types. L. wnbranched hairs, M. liesperi (Commn £
Weprdeel 31215, NT). M. l-branched, M. blapberides (Fessler £ gl. 11975, UPCE). M. Z2-branched,
M. dopgisetosa (Bojes 3209, NY). 0. 3-branched, M. ssrricule (Feldmerms s.m., P). P l-branched
with one setiform branch, M. feerdi foliz (Gremdlle 3557, CAY). Q. Z-branched, branches tinged

of red-brown (Clemsgsd 1007, P
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Many authors have used “glandular apical cells” as a helpful character
to recognize species in the Moranopteris. Morton (1967) utilized this
feature plus other ones to distinguish Grammitis aphelclepis f=
Moranopteris aphelolepis) from G. trancicola (=M. truncicela), and G.
taenifolium (=M. taenifolia). However, this feature also appears 1in other
genera like Adencphorus, Ceradenia, and Melpomene (Ranker et al. 2004) and
it is not exclusively of Morancpteris (e.g., Fig. 37F). These apical cells
gseem to be easily detached by a slight touch, becoming difficult to use as
a diagnostic feature in Moranopteris. Sundue (2010) used the term Mapical
or subapical gland-like c¢ells” and commented that these cells are very
small and easily overlocoked. BAmong the studied species Moranopteris
aphelolepis and M. truncicola have or not these spical cells on the rhizome
scales, but in M. taenifolia they are absent (Fig. 32E).

The terms apical or subapical gland-like cells 1in Moranopteris was
used as in Sundue (2010). These cells refer to the margins of apex of the
rhizome scale. In general these cells have thinner walls and are smaller
than those from the scale body. Moranopteris grisebachii sometimes has
apical cells sgimilar to Stenogrammitis Labiak that was named of “apical
cillium” by Labiak (2011); therefore in M. grisebachii, it is galled of
apical cillium-like cell.

SEGMENTS .—The segments sometimes have an acroscopic hump at base, i.e., a
lcbe on acroscopic margin of each segment which 1is known as gibbous
gegment., It 1is especially visible on fertile segments (Fig. 32C). This
feature has being used to distinguish species in Morancopteris. In general,
this character can ke helpful, for example, Mickel and Smith (2004) used
this and other features to recognize Micropolypodium trichomancolides (=
Moranopteris trichomancides) (Figs. 34C, D).

HYDATHODES.— Sota et al. (2000) commented about the “hydathodes” found in
grammitid ferns. According to these authors, these structures are immersed
adaxially and located at the tip of the wveins. They have a different
gpidermis from laminar tissue, which zsllow the cbservation by transparency
of an ensemble of short tracheids with the expanded distal pertion, which
Bower (1928) called “storage tracheids”. They differ from hydathodes s.
str. because they would be sgoral area and receptacle’s area that did not
arise sporangia, and in some cases could exude water and salts (vs. areas
with stomata opened all the tTime that are responsible for gutatiocn). In
this study we use the term hydathedes s.1. such as other authors (e.g.,
Proctor 1985, Smith 15%2).

The number of hydathodesg, visgible on the lamina adaxially, 1s directly
related to the number of veins. Basically, three groups of hydathodes can
be recognized in Moranopteris: 1) one hydathode per segment (e.g., M.
cockii, Fig. 11C), 2) two hydathodes per segment, at least, in fertile

segments or sometimes one in sterile segments (e.g., M. aphelclepis, Fig.
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eC), and 3) commeonly more than two hydathodes per segment (e.g., M.
achilleifolia, Fig. 4C).

VEINS.—The wveins are another helpful identification feature. As menticned
before, three types of free wveins are found in Morancpteris: 1) simple
veins (e.g., M. cookii, Fig. 11D), 2) furcate veins, at leasst, in fertile
segments or socmetimes simple in sterile ocnes (e.g., M. aphelolepis, Fig.
&D), and 3) pinnate veins (e.g., M. achilleifolia, Fig. 4Dj.

In the past, the species with pinnate velins (Moranopteris
achilleifolia, M. gradata, and M. longisetosa) were classified under other
genus {(i.e., Terpsichore achilleifolia group by Smith 19%32). Ranker et al.
(2004) pointed out that 1in grammitids the wvenation patterns and blade
dissection are homoplastic characters and are false indicator of
affinities. These same results were finding by Hiral et al. (2011).
SrTaE.—Setae are usually stiff, straight, terete, and often dark red-brown
hairs (Smith 1892, Lellinger 2002). They are uniseriate and the obligue
cell walls are not visible. The setae are present in most of species of
Moranopteris on both surfaces of the stipe, costa, and laminar tissue.
Among the studied species there are only two species having no setae:
Moranopteris grisebachii and M. perpusilla (Figs. 14A-C, 2ERE,
respectively). As commented by Smith (199%92), sgetase in Micropolypodium (=
Moranopteris) also appear to differ from those setae of many other
grammitid ferns. He described the seta with a ring of cells at base. These
cells are different from the adjacent surrounding epidermal cells, like in
M. basiattenuata and in several other species examined. In the Neotropical
species of Moranopteris these cells can be consplicucus or inconspicuocus.
Harrs.—According to Sota (1966), halrs are good characters to distinguish
grammitid ferns at species level by their diversity and constancy. He
classified the hairs in three basic types: 1) unbranched hairs, 2) branched
hairge, and 3) mixed hairs (with setiform branches).

For Lellingeria Smith et al. (1991) described the hairs as mostly
presenting a short basal cell that forks producing two cells: one short,
lateral, and apparently glandular, the other usually leonger, ckbligque, and
acicular. Rarely, tThe short lateral cell bears a second long-acicular cell.
Although mostly species of Lellingeria produce forked hairs, several
species also have hairs that {(apparently) are not branched (unbranched).

Smith (1%95) descrikbed the species of Micropolypodium s.1. with
simple, glandular branched, or only branched hairs. He applied the term
glandular bkranched tTo Morancopteris trichomanoides, M. truncicola, and M.
zurguina (Figs. 34G, 35F, 37G, respectively).

Lehnert (2008) attributed to Melpomene only the term clavate hairs for
the minute, simple and branched, pluricellular hairs that are pale in color
and bear clavate cells at their apices or along their length, because he

did not okserve a secretive nature in the hairs of Melpomene.
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Tabiak et al. (2010a) describked the genus Leucotrichum based on the
game concept presented by Smith (19%2) for the hairs with a2 slight
difference: the shorter cell is glandular. The hair presented in Fig. 2F3
(Lakiak et al. 2010a) of Leucotrichum corresponds to a branched hair with
getiform branch alsc found in Moranopteris tasnifolia (Fig. 3P). 3mith et
al. (1991) coriginally segregated Lellingeria s.1. from Grammitis based in
part upon the presence of distinctive three-celled, once- to twice-furcate
hairs that bear hyaline acicular branch cells. According to Labkiak et al.
(2010a), this hair type should in fact be interpreted as homoplastic,
having evolved multiple times in the grammitid clade.

For the present study, the classification by Sota (1966) was adopted
with little modifications, because his concept seems to be clearer than
others to descrike the hair types, as follows:

1) Unkbranched hairs: uniseriate, hyaline, slightly catenate (mostly red-
brown on the cross walls), 1-6-celled, with a rounded or clavate apical
cell. This apical cell can ke glandular or not (Fig. 18F).

2) Branched hairs: 1—4-branched, hyaline, slightly catenate (mostly red-
kbrown on the cross walls), these branches mostly have rounded or clavate
terminal cells or the branch itself is setiform (Fig. 30H), rarely slightly
acicular (M. grisebachii, Fig. 14F). The terminal cells can be glandular or
not. Some l-branched hairs have a typical longer branch: 2 twice longer
than the main branch, like in M. cookii, M. hyalina, etec. (Figs. 11F, 15G,
respectively). Sometimes the hairs can have the branches tinged of red-
brown such as in Morancpteris nimbata (Fig. 24F); however it is not a rule.

The wvariation on the morphology of the hairs revealed to be more
useful feature tTo recognize species 1in Moranopteris, especially for the
group of species with rhizome scales with setiform projections on the

margins.

TAXONOMIC TREATMENT.—Twenty e=ight species and one hybrid are here recognized

for the Neotropical region. The species may be separated by the key.

Moranopteris R. Y. Hirai & J. Prado, Taxocn 20XX. Type. Moranopteris
basiattenuata (Jenman) R. Y. Hirai & J. Pradoc, Taxon 20XX. Polypodium

basiattenuatum Jenman, Bull. Bot. Dept. Jamaica, n.s. 4: 114, 1897.

Plants epiphytic, rarely epipetric or terrestrial. Rhizome short-
creeping, decumbent to ascending, generally weakly dorsiventral to radislly
gymmetric, with scales, golden to castaneous, often lustrous, nonclathrate,
that are entire, or with small lateral projections, or with glanduliform or
setiform projections on the margins, setiform projections are mostly red-
brown, rarely hyaline, other projecticons are hyaline, with apical or

subapical gland-like cells or not, cells of body often turgid. Fronds
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moncomorphic, caespitose, erect to pendent, determinate, or rarely +
indeterminate, short-stipitate, sometimes the stipe almost absent, not
articulate to the rhizome; Ilaminase mostly linear, sometimes lanceclate,
pinnatifid, pinnatisect, bipinnatisect, pinnatisect-pinnatifid, or pinnate-
pinnatifid, sometimes pinnate at base, gradually tapering proximally to a
lateral narrow wing or not, mostly chartacecus, sometimes membranaceous;
costa cbscured by laminar tissue or vwvisikle with dark sclerenchyma
gbaxially and adaxially; segments ascending to patent, alternate to
opposite, with an acroscopic Thump (gibbous) or not, when present,
especially in fertile segments, symmetric or asymmetric, linear, okblong, or
rounded, pinnatisect or pinnatifid, slightly decurrent at base or noct,
margins plane or slightly revolute, with or without hyaline cells,
basiscopic side not folded over sorus; veins simple, furcate or pinnate,
inconspicucus, obscured by laminar tissue or wvisible with dark sclerenchyma
at the base of the segment, hydathodes present, mocstly 1 or 2 (rarely > 2)
hydathedes per segment or pinna, the hydathodes wvisible adaxially,
elliptic, rounded, or linear; setae dark red-brown, on both surfaces of the
stipe, rachis or costa, and laminar tissue or rarely absent, ring of cells
at base conspicucus to inconspicucus; hairs present on the stipe, rachis or
costa, and laminar tissue (mainly near to costa abaxislly), slightly
catenate, hyaline, slightly red-brown on the cross walls, mostly branched,
or unbkranched and branched. Sori superficial, usually at base of the
costa/costule or on the acroscopic velnlet, mostly 1 (rarely > 2) per
gegment or pinna, rounded or elliptic, exindusiate; soral paraphyses
absent; sporangia glabrous; spores tetrahedral-glcbose, papillate to

tuberculate with glcbules; x=37 (Smith 1992).

KEY TO THE SPECIES OF MORANOPTERTS
1. Veins pinnate (Fig. 3C, D); sori more than 2 per segment
2. Rhizome scales with glanduliform projecticns on the margins (Fig. 31);
laminae pinnate-pinnatisect, sometimes pinnate-pinnatifid
................................................... 13. M. longisetosa
2., Rhizome scales with entire margins (Fig. 3G) or with small lateral
projecticons (Fig. 3H); laminae pinnatisect (Fig. 3C) or pinnatisect-
pinnatifid, or ki-pinnatisect (Fig. 3D)
3. Segments pinnatisect (Fig. 3D) or pinnatifid, linear
............................................... 1. M. achilleifolia
3. Segments entire (Fig. 3C), deltate to deltate-lanceclate
..................................................... 7. M. gradata
1. Veins simple (Fig. 3A) or furcate (Fig. 3B); sori 1 per segment
4. Rhizome scales with short (Fig. 3J) or long (Fig. 3K) setiform

projections on the margins, hyaline to yvellowish or red-brown
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5. Rhizome scales with hyaline or yellowish setiform projections on
the margins

54

9. M. hyalina
Rhizome scales with red-brown setiform projections on the margins
6. Veins simple (Fig. 3A) and with 1 hydathede (Fig. 3E) per segment

in fertile segments visible adaxially
7. Hairs l1-branched absent, hairs branched mostly 2 or 3-
branched (Fig. 3N, 0O) on the rachis or costa abaxially

.............................................. 18. M. plicata

7. Hairs l-branched with a branch 2 2X longer than the main
branch (Fig. 3M) on the rachis or costa abaxially
8. Fronds determinate; segments cblong, 27-45 pairs
............................................... 6. M. cookii
8. Fronds + indeterminate; segments deltate, 48-69 pairs
.............................................. 5. M. caucana
6. Veins furcate (Fig. 3B) and with mostly 2 hydathodes (Fig. 3F)
per segment in fertile segments visible adaxially
9. Rhizome scales with short setiform projections (Fig. 3J); hairs
l-branched with a branch 2 2X longer than the main branch (Fig.
3M) on the rachis or costa abaxially ..........
g,

10. M. killipii
Rhizome scales with long setiform projections

(g, 3By 1=

branched hairs without a branch 2X longer than the main

>

branch or with setiform branch,

or with or 2(3)-branched hairs
(Fig. 3N, Q), or unbranched hairs (Fig. 3L)

costa abaxially
18«

on the rachis or

Fachis or costa with only unbranched hairs (Fig. 3L) and/or

(Fig. 3P) abaxially

1-branched hairs with setiform branch
Segments linear, ascending mostly 40-45° to rachis or

114

costa; plants endemic tc Venezuela

..... 12. M. liesneri
11. Segments cblong to lanceolate, patent 80-%0° to costa;

plants widely distributed in Neotropic

24. M. taenifeolia
10. Rachis or costa with mostly branched hairs (Fig. 3N, O)
gbaxially
12. Costa slightly wvisible with dark sclerenchyma adaxially
........................................ 19. M. rupiceola
12

Costa cbscured by laminar tissue adaxially
13. Segments mostly gibbous

(Fig. 3F)
14. Fronds mostly sparsely setocse;

segments ovate;
rhizeome scales with setiform projecticns mostly

on the 1/3 of distal portion, setiform

projections 0.1-0.2 mm long (rarely 0.3 mm long)

15. M. nana
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14, Fronds mostly densely setose; segments oblong;
rhizome scales with setiform projections along
margins, setiform projections 0.3-0.5 mm long
............................... 14. M. microlepis

13. Segments mostly not gibbous (Fig. 3E) (rarely
gibbous in M. plicata)

15. Hairs branched mostly with branches tinged of
red-brown {(Fig. 3Q) on the costa abaxially;
plants endemic to Greater Antilles (Cuba,
Dominican Republic, and Jamaica) . 16. M. nimbata

15. Hairs branched mostly hyaline or slightly red-
brown on the cross walls on the costa abaxially;
plants from Central and Scuth America
16. Segments ascending ca. €5-80° to costa; 30-

CRINE TR o i s SR 26. M. truncicola
16. Segments ascending ca. 45-60° to costa; 10-29

THREATEE & o o oontis o o % o o 5 % % SN ¥ 6 ¥ e s 18. M. plicata

4. Rhizome scales with entire margins (Fig. 3G) or small lateral

projections (Fig. 3H)

17. Fronds without setae

18. Roots prolifercus; laminae membranaceous; segments gikbous;

plants endemic: to Caribbean vasssmmesdsyvauns 8. M. grisebachii

18. Roots not proliferous; laminae chartaceous; segments not

gikbous; plants endemic to 8E Brazil ........ 17. M. perpusilla

17. Fronds with setae

19. Velns simple; 1 hydathode per segment

20.

20.

Segments patent ca. 80-90° to costa; hairs l-branched with
a branch 2 2X longer than the main branch on the rachis or
GHdtE SREEGTET TR wowe v v v 55 ¥4 % wniiese ¥ 2 % 5 5§ 5 5 4 Snee ¥ 2 ¥ 3 6. M. cookii
Segments ascending ca. 40-60°(—70); hairs l-branched
without a branch 2 2X longer than the main branch or with
hairs 2 or 3-branched (Fig. 3N, O) on the rachis or costa
gbaxially
21. Rhizome scales ovate to cblong; segments mostly giblbous;
plantzs endenmic to Bolivia «..ewvww e 27. M. williamsii
21. Rhizome scales lanceclate to slightly linear; segments
not gibbous; plants endemic to Costa Rica

....................................... 28. M. zurquina

19. Velins furcate; mostly 2 hydathodes per segment

SN

Segments gibbous, rarely inconspicucus

23, Stipes (0.7-)1.3-3.5 cm long; fronds densely setose
..................................... 2. M. aphelolepis

23. Stipes 0.05-0.35 cm long; fronds moderastely setose
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24. Hairs scattered throughout the costa and laminar

tigsue asbaxially and margins; plants endemic to

VERSZTET B oy s v F S0 8 BanSs KR F T Y § & By 23. M. simplex

24. Hairs mostly confined near to costa abaxially;

plants from Mexico, Central America, and Caribbean

25. Laminae membranaceocus; hailrs 1 or 2-branched,

the 1° branch mostly 2 2X longer than the

main branch (Fig. 3M) 11. M. knowltoniorum

25, Laminae chartaceous; hairs (1 or) 2 or 3 (or

4)y-branched (Fig. N, 0), the 1% branch not 2

2X longer than the main branch
25. M. trichomanoides

22. Segments not gibbous or, if present, inconspicuocus

26, Hairs l-branched with a branch 2 2X longer than the main

branch on the rachis or costa abaxially

27. Segments oblong to cblong-lanceclate, apex slightly

rounded to truncate .......... 2. M. basiattenuata

27. Segments mostly deltate-lanceclate, apex mostly
4. M. blepharidea

26, Hairs l-branched without a branch 2 2X longer than the

main branch or mostly 2 or 3-branched hairs on the

rachis or costa abaxially

28. Segments ascending ca. 20°-35° to costa; plants

endemic to Brazil ...eveeveenrecnnes 21. M. setosa

28. Segments ascending ca. 45°-60° to costa; plants from

Cariklkean and Guianan
29. Fronds 7.5-18.5 cm long; with 18-63 pairs of

segrments, deltate ... eovwwee vy 20. M. serricula

29, Fronds 3.5-4.5 com long; with 6-12 pairs of

segments, oblong ........... 22. M. sherringii
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1. Morancpteris achilleifeolia (Kaulf.) R. Y. Hirai & J. Prado, Taxon 20XX.
Polvpodium achilleifolium Kaulf., Enum. Fil. 116. 1824. Ctenopteris
achilleifolia (Kaulf.) J. Sm., Hist. £il. 185. 1875. Grammitis
achilleifolia (Kaulf.) R. M. Tryon & A. F. Trycn, Rhodora 84: 128.

1982. Terpsichore achilleifolia (Kaulf.) A. R. Sm., Novon 3: 486,

1993. Micropolypodium achilleifeoliuom (Kaulf.) TLabkiak & F. B. Matos,
Brittonia 59: 184. 2007. TYPE.—BRAZIL. “Habitat in Brasgilia, Ottc
communicaviti”, s.d., collector unknown (holotype: prokhably at B-

n.v.). Figs. 4A—F.

Plants epiphytic, epipetric, rarely terrestrial. Rhizome short-
creeping with scales, the scales 1.5—2.2 X 0.2-0.4 mm, golden, sometimes
castanecus, linear to linear-lanceclate, base truncate or slightly cordate,
apex attenuate, margins entire, or sometimes with also small lateral
projections. Fronds erect to arcuate, determinate, 4.8-17.5% %X 1.0-3.4 cm,
sparsely setose; stipes 0.5-3.2 cm long, vellowish or sometimes slightly
dark-brown at the base, wings absent; laminae lanceclate, pinnatisect-
pinnatifid to bipinnatisect, sometimes pinnate at base, gradually tapering
proximally, chartaceous; costa chbscured by laminar tissue abaxially and
adaxially, socmetimes slightly wvisible with dark sclerenchyma abaxially;
gegments ascending, (30—)50-70° to costa, 10-27 pairs, spaced ca. 1.0-3.0
mm, alternate, not gikbous, symmetric, 4.0-18.0 X 0.9-4.0 mm, linear,
pinnatisect or pinnatifid, =slightly decurrent at bkase, apex rounded,
margins plane or slightly revolute, without hyaline cells; veins pinnate,
inconspicuous, > 2 hydathodes per segment, the hydathodes visible
adaxially, elliptic or rounded, sometimes linear; setae 0.3-0.92 mm long,
dark red-brown, on both surfaces of the stipe, costa, and laminar tissue;
hairs present on the stipe, costa, velns, and laminar tissue (malnly near
to costa abaxially), hyaline, slightly red-brown, unbkbranched and branched,
the unbranched hairs (1 or) 2 or 3-celled, ca. 0.2 mm long, the branched
hairs (1 or) 2 or 3-branched, mostly 2-branched, the main branch (2 or)
3{or 4)y-celled, ca. 0.2 mm long, 1% and 2™ branches 1 or 2(cr 3)-celled, <
0.1 mm long. Sori » 2 per segment, rounded or elliptic, 0.7-1.5 mm diam.

Distribution.—Coastal of Brazil (Bahia, Minas Gerais, FEspiritoc Santo,
Rio de Janelro, S&8c Paulo, Santa Catarina, and Rio Grande do Sul Statesg),

prokably alsc in Argentina (Missicnes); 7002460 m (Figs. 5A, 2).

SELECTED SPECIMENS ExaMINED.—BRAZIL. Bahia: Arataca, Serra do Peito de Moga,
estrada que liga Arataca a Una, ramal ca. 22,4 km de Arataca com entrada no
Assentamento Sante Anténio, EPPN "Caminho das Pedras™, 900 m, 15°107257S,
39°207307W, 6 Aug 2006, Labiak et al. 3642 (NY). Minas Gerais: Araponga,
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Fis. 4. Moranopteris achilleifolia. A. Habit. EBE. Detail of the fertile
segments showing sorli and setae abaxially. €. Detail of the segments
adaxially showing setae and hydathedes. D. Detail of the wvenation (cleared
leaf). E. Stem scale. F. Unbranched and branched hairs from the costa. A—C:
Hirai & ESchwartsburd 608 (§P). D-F: Hirai et al1. &01 (BP).
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Parque Estadual da Serra do Brigadeire, trilha para o Pico do Boné, 26 May
2000, Salino et al. 5514 (BHCE, SP). Espirito Santo: Castelo, Forno Grande,
1500 m, 15 May 1949, Brade 19980 (RB). Rio de Janeiro: Ttatiaia, Pargue
Nacicnal do Itatiala, trilha para o morro Trés Picos, Jun 2000, TLakiak et
al. 1249 (MBM, UPCE). 8&o Paulo: Campos do Jordao, Pargque Estadual de
Campos do Jordio, trilha para a cachoeira, 1565 m, 22°41753”8, 45°27/8%"W,
3 Jan 200%, Hirai & Prado 616 (NY, SP). Parand: Campina Grande do Sul,
Serra do Capivari, subilida para a estagic da Embratel, 1400 m, 25°0873,
483°49'W, 26 Dec 2008, Hiral & Schwartsburd 608 (SP). Santa Catarina: Campo
Alegre, Serra Quiriri, proéoximo & torre de radio, 1400 m, 28 Dec 1959,
Cordeiro et al. 1725 (MBM). Rio Grande do Sul: Aparados da Serra, 1000 m, 3
Feb 1953, Sehnem 6276 (B).

Moranopteris achilleifolia is characterized by short-creeping rhizome,
rhizome scales with entire margins, pinnatisect-pinnatifid to bipinnatisect
laminae, pinnate weins ending in hydathodes, and more than 2 sori per
segment (Figs. 4A—FE).

The most similar speciesg 1is Moranopteris longisetosa, which differs in
having margins of the rhizome scales with glanduliform projecticns and
pinnate-pinnatisect laminae, sometimes pinnate-pinnatifid. Moreover, M.
longisetosa has the widest distribution range occurring in Costa Rica,
Venerzuela, Colombia, Ecuador, Peru, and Boliwvia.

Sehnem (1970) and Ponce (2008) reported this species to Missiones
(Argentina), but the vouchers cited by both authors were not localized at

HER and PACA herbaria. Any specimen from Argentina was found.

2. Morancpteris aphelelepis (C. V. Morton) R. Y. Hirai & J. Prade, Taxon
20¥X. Grammitis aphelclepis C. V. Morton, Contr. U.3. Natl. Herb. 38:
97. 1967, Xiphopteris aphelcolepisz (C. V. Morton) Pichi-Serm., Wekbia
28: 472, 1973, Micropoclypodium aphelclepis (C. V. Morton) A. R. Sm.,
Noven 2: 422, 1992. TYPE.—ECUADOR. Azuay: Oriente border, Paramo del
Castillo, c¢rest of the eastern cordillera on the trail between
Sevilla de Oro and Mendez, 2% Aug 1945, W. H. Camp E-5107 (holotype:
US-2080287; isctype: NY-144934). Figs. 6A—G.

Plants epiphytic. Rhizome erect with scales, the scales 1.6-3.2 X 0.4—
0.7 mm, vellow-kbrown %to castanecus, lanceclate tg ovate-lanceoclate, kase
cordate or slightly cordate, apex acute, usually with apical or subapical
gland-1like cells, margins entire, or with alsc small lateral projections,
these projecticns sometimes furcate, rarely ccourring on the scale surface.
Fronds erect to pendent, determinate, (5.0-)7.0-18.5 cm X (4.0-)5.0-11.0
mm, densely setose; stipes (0.7-)1.3-3.5 cm long, brown to dark-brown,

narrowly winged; laminas linear, pinnatisect, sometimes deeply pinnatifid,
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gradually tapering proximally to a narrow  wing, chartacecus to
membranaceous; costa visible with dark sclerenchyma abaxially, ockscured by
laminar tissue adaxially; segments slightly ascending, ca. (45—)60—75°(—80)
to costa, 21-55 pairs, spaced ca. 0.5-1.4 mm, subocpposite, mostly gikbous,
asymmetric, (2.1-)2.5-5.5 X (1.3-)1.5-3.2 mm, oklong, deltate toward base,
decurrent at base, apex rounded, sometimes acute, margins plane, with
hyaline cells inconspicucus or absent; velins usually furcate, at least in
fertile segments, or sometimes simple in sterile segments, cbscured, (1)2(—
4) hydathodes per segment, the hydathodes wvisikle adaxially, elliptic;
setae 1.4-—2.7 mm long, dark red-brown, on both surfaces of the stipe,
costa, and laminar tissue; halrs present on the stipe, costa, and laminar
tissue, sometimes on the margins (mainly near to costa abaxially), hyaline
to yelleowish, slightly red-brown, mestly 2—4-branched, the main branch 3—-5-
celled, 0.10-0.25 mm long, 1%" branch (1 or)z—5-celled, 0.15-0.25 mm long,
28 and 3% branches, mostly 2—4-celled, the 2™ branch 0.15-0.25 mm long,
the 3 branch < 0.1 mm long, 4*h branch, if present, 1 or 2-celled, < 0.1
mm long. Sori one per segment, rounded, 0.9-1.7 mm diam.

Distribution.—Colomkia, Ecuador, and Boliwvia; 2100-3657 m (Figs. 7A,
2 «

SELECTED SPECIMENS EXAMINED. -COLOMBIA. Antioquia: Ciudad Belivar, Corregimiento
San Bernardo de los Farallones, Farallones del Citara, sector La FPefla, base
del cerre Cabeza de Indic, 27503220 m, 5°467197N, 76°037137W, 10 Nov 2004,
Rodriguez et al. 4685 (HUA, NY). Huila: Cordillera Central, Cordillera del
Buey, hike from Finca Loyola over the paramo down to San Antonio, 2100-3000
m, 14 Dec 1972, Bishop 1972 (UC). Putumayeo: Santiago, Vereda de San Antonio
de Bellavista, Paramo del Bordoncille, 3200-3400 m, 4-5 Apr 1992, Ramirez
4726 (US). ECUADOR. Azuay: Between Huagrarancha and Loma de Galéapagos,
3140-3505% m, 9 Jul 18943, Steyermark 53464 (NY, US). Carchi: FEstacidn
Biolégica La Guandera, 3310 m, 00°357N, 77°42'W, 18 Feb 2004, Moran et al.
6870 (MO, NY). Imbabura: Ridge about 10 km, south of Las Tocldadas, easterly
from Cavyambe Peak, 3246 m, 15 Jul 1944, Wiggins 1040Z (US). Napo: Playon de
San Francisco, El1 Mirador, 16 Aug 1978, Boeke & Jaramillo 2701 (NY).
Sucumbios: Cerrc "El Mirador", 4 km al SW de la pcblacidén de "Cocha Seca",
subiendo por el sgector de "Chozas Viejas",3300-3500 m, 29 Feb 1892,
Gavilanes & Funk 838 (US). BGamora-Chinchipe: Estacidon Cientifica 3an
Francisco, above refuge, alocng trail T1, 2550 m, 03°59’337s, 79°04’'15"W,
29-30 Sep 2003, Lehnert 935 p.p. (UC). BOLIVIA: La Paz: Cotapata, Sud
Yungas, north on trail on side of mountain, 3200 m, 16°1578, 67°50'W, B Rug
1989, Fay & Fay 2602 (LPB, MO).

Moranopteris aphelclepis can ke recognized by an assemblage of

morphological characters: rhizome scales with entire margins, densely
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segments showing sori and setae abaxially. C. Detail of the zeguments
showing getas and hydathedes adaxially. D. Detail of the venation (clearsd
leaf). E. Stem scale. F. Detail of the margin of the rhizome scale. G.
BEranched hairs from the costa. AC: Rodriguez et al. 4723 (HU&) . D, G
Boeke & Jaramillo 2702 (NY). E, F: Moran et al. 6870 (NY).
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setose fronds, usually furcate veins, gibbous segments, two hydathodes per
gegment, and branched hairs (Figs. 6A—G). Some specimens from Colomboia are
densely setulose that resembles a caterpillar.

Gavilanes & Funk 838 (U38) and Jamescn 371 (P) are a little kit
atypical specimens by having 3 or 4 hydathodes per segment, but on the
other features match perfectly with Morancopteris aphelolepis.

Moranopteris knowltoniorum 1s similar in the general aspect of the

frond, but differs by branched hairs near and on the costa asbaxially (Fig.

17G). These branched hairs have mostly a 1 branch 2 twice longer than the
main branch. It alsc occurse only 1in Lesser Antilles (Guadeloupe and
Dominica) .

3. Moranopteris basiattenuata (Jenman) R. Y. Hirai & J. Prado, Taxcon Z20XX.
Polypodium basiattenuatum Jenman, Bull. Bot. Dept. Jamaica, n.s. 4:
114, 18%7. Xiphopteris basiattenuata (Jenman) Copel., Amer. Fern J.
42¢ 104. 1952. Grammitis basiattenuata (Jenman) Proctor, Bull. Inst.
Jamaica, Sci. Ser. 5: 32. 1953. Micropelypodium basiattenuatum
(Jenman) A. R. Sm., Novon 2: 422, 1892, LECTOTYPE.—first step
selected by Smith (1995) and second step (here designated).—JAMATCA.
Without exact locality, s.d., . = Jenman s.n. (NY-127117,
duplicate: NY-s.n.; photo GH-n.v.). Figs. 8A—G.

Grammitis basiattenuata (Jenman) Proctor var. valens Mickel & Beitel, Mem.
New York Bot. Gard. 46: 197. 1988. TYPE.—MEXICCO. QOaxaca: Distrito Ixtlan,
2 km E of Natividad, on lower part of trail from San Pedro Nolasco to the
Llano Verde, 1828-2072 m, 4 Oct 1569, J. T. Mickel & R. L. Hellwig 3824
(holotype: NY-144937).

Plants epiphytic. Rhizome erect with scales, the scales 1.2—2.3 mm X
0.2-0.4 mm, crangish-brown to castanecus, lanceclate, base slightly cordate
to truncate, apex acute, usually with apical cells, margins with small
lateral projecticns, sometimes these projections furcate. Fronds erect to
arcuate, determinate, 4 v O= By (=21 208 cm X 4.5-9.0 mm, moderately to
densely setosge; stipe 0.5-1.2 com long, brown to dark-brown, narrowly
winged; Jlaminae linear, pinnatisect, sometimes deeply pinnatifid in small
plants (ca. 5 cm long), gradually tapering proximally to a narrow wing,
chartaceous; costa visible with dark sclerenchyma akbaxially, obscured by
laminar tissue adaxially; segments ascending, ca. 45—60° to costa, 1752
pairs, spaced ca. 0.4—1.1 mm, subopposite, not gikbbous, symmetric, 1.9-5.1
X 1.1-2.3 mm, cblong to oblong-lanceoclate, deltate toward base, decurrent
at base, apex slightly rounded to truncate, margins plane, without hyaline

cells; veins usually furcate, at least in fertile segments, or scmetimes
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simple in sterile segments, obscured, (1)2 hydathodes per segment, the
hydathodes visible adaxially, elliptic or cbovate; setas 1.3-3.0 mm long,
dark red-krown, on both surfaces of the stipe, costa, and laminar tissue;
hairs scattered on the stipe, costa, laminar tissue abaxially, and margins,

hyaline, slightly red-brown, 1 or 2{(or 3)-branched, the main branch 2 or
3{or 4)-celled, (<—)0.10(—0.25) mm long, the l-branched hairs have a branch
2 2X longer than the main branch, 1%% branch (1 or) 2 or 3(or 4y-celled,

(0.15-)0.20—0.25 mm long, 2™ branch 1-3-celled, ca. 0.15 mm long, 37
branch, 1if present, 2-celled, ca. 0.15 mm long. Sori one per segment,
rounded, 1.1-1.4 mm diam.

Distribution.— Mexico, Guatemala, Honduras, El1 Salvador, Costa Rica,
Jamaica, Dominican Republic, Guyana, Venezuela, Colombia, and Ecuader;

1700—2500 m (Figs. 5A, 2).

SELECTED SPECTMENS FEXaMINED.— MEXTCO. Chiapas: On the southeast side of Cerro
Tres Picos and the ridges near summit, 2100—2500 m, 11 Dec 1972, Breedlove
& Thorne 30160 (NY). GUATEMALA. Alta Verapaz: San Juan Chamelco, Montafia
Cagulipec, 2100—2200 m, 15°23’527N, 90°11747"W, 10 Apr 1998, Fdrther et al.
10135a (MSB). El1 Progresso: Chilasco San Agustin Acasaguastléan, Sierra de
las Minas, microcuenca del Rio El Naranjo, laderas del Pinaldn, 1%00-2800
m, Apr 1997, Vargas 695 (UC). HONDURAS. Lempira: Celagque National Park,
along Rio Arcagual, upstream from base camp 2, 10.5 km WSW of the town of
Gracias, 2500 m, 14°34’'057N, 88°41'05"W, 16 Nov 1991, Moran 5380 (NY, UC).
FL SALVADOR. Bosque Mocntecrato, 2300 m, 7 Apr 1979, Serler 1135 (NY). COSTA
RICA. Alajuela: Volcan Poas summit area and lake, 25002650 m, 6 Jul 1%g7,
Bishop 811 (UC). Heredia: Vara Blanca, 2000 m, 3 Mar 1532, Kupper 647(M).
BaN JosE: Ca. 10 km N of San Rafael de Heredia on Volcadn Barba, 1950 m, 13
Jul 1867, Mickel 2666 (NY). JAMAICA. Portland: Summit of Blue Mountain
Peak, 2100-2200 m, 7-9% Jul 1926, Maxon 9858 (NY, PH, S, UC). DOMINICAN
REPUBLIC: TLa Vega, Cordillera Central, La Nevera, 41.7-43.7 km N of central
park of San José de Ocoa on the road to Constanza, 2042 m, 22 Fev 1982,
Mickel et al. 8339 (NY). GUYANA. Cuyuni-Mazaruni: Slopes Mount Roraima, Oct
1894, Quelch & McConnell 45 (K). VENEZUELA. Mérida: Carretera de Balladores
a La Grita wvia E1l Portachuelo, 3 km del cruce a las porgueras, 2900 m,
08°107517N, 71°54716"W, 30 May 2008, Vasco et al. 823 (NY). Tachira: Faldas
debajo del Paramoc de Tamé&, cerca de la frontera Colombo-Venezolana, arriba
de Betania y Tamd, cerca de la Quebrada Buena Vista, 2300-2450 m, 22—24 May
1967, Stevermark & Dunsterville 98720 (NY). COLOMBIA. Antioquia: Medellin,
Corregimiento San Antonic de Prado, Vereda Astilleros, Divisdria de aguas

de las guebradas Dofla Maria vy Ana Diaz, 2580-2650 m, 06°157 13N,
75°40710"W, 3 Dec 2005, Rodriguez et al. 5648 (HUA). Risaralda: Santuario,

PNN Tatam&, camino gue lleva al paramo de Tatama, subiendo hacia Morro
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FI6. 8. Moranopteris basiattenuata. A. Habit. B. Detail of the fertile
seqments showing sorli and setae abaxially. ©. Detail of the segnents
showing setae and hydathodes adaxially. D. Detail of the wenation (cleared
leaf). E. 8tem =cale. F. Detail of the margin of the rhizome scale. G.

EBranched hairs from the costa. AC: Harris 7141 (NY). D—3: EBreedlove &
Thorne F0160 (NY).
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Zancudo, 2723 m, 05°077287N, 76°02730°W, 17 Rpr 2007, Sundue & Vasco 1240
(NY). ECUADCR. Zamora-Chinchipe: Ares of Estacidn Cientifica San Francisco,
road Loja-Zamora, ca. 35 km from Loja, 2200 m, 03°58’3, 79°04'W, 23 Mar
2004, Werner 857 (UC).

Moranopteris basiattenuata can be recognized by rhizome scales with
entire margins, moderately to densely setose fronds, not gibbous segments,
and usually furcate veins, and two hydathodes per segment. Another helpful
distinguishing character 1is the branched hairs, Il1-branched. In general,
this kind of hailir has a branch 2 twlice longer than the main branch (Figs.
8r—0C) .

Moranopteris aphelolepls resembles M. basiattenuata but differs by
gibbous segments and without l-branched hairs like M. basiattenuata.

Some unusual specimens of Moranopteris kasiattenuata such as Moran
5580 (NY) have somewhat gibkous segments like in some segments of the type
of Grammitis basiattenuatum var. valens.

Stork 2336 (UC) c¢ited by Smith (1995) 1in Flora Mescamericana as
Micropolyvpodium =setulosum (Rosenst.) A. R. Sm. represgents only a small
plant of Moranopteris hbasiattenuata. The main morpheological characters
matches with M. basiattenuata: the l-branched hairs near and on the costa
abaxially and rhizome scales with entire margins with alseo small lateral
projections. This specimen collected by Stork is alsc similar to Maxon 9955

(NY) from Jamaica.

4, Moranopteris blepharidea (Copel.) R. Y. Hirai & J. Prado, Taxon Z20xXX.
Polvpodium blepharideum Copel., Univ. Calif. Pukl. Bot. 1%: 304. pl.
6d. 1941, Xiphopteris blepharidea (Copel.) Copel., Amer. Fern J. 4Z:
99. 1952. Micropolypodium blepharideum (Copel.) A. R. Sm., Novon 2:
422, 19%2. Grammitis blepharidea (Copel.) Stolze, Fieldiana, Bot.
n.s., 32: 112. 19%3. TYPE.—PERU. Huanuco: Churubamba, Crest of Santo
Toribio, trail Puente Durand to Exito, 2000 m, Sep 1%38, Y. Mexia
8147a (holotype: UC-595042; disotype: US-n.v.; photos F-n.v. and GH-

n.v.). Figs. 9%AG.

Polvpodium buesii Maxon, Contr. Gray Herb. 165: 72. 19%947. Xiphopteris
buesii (Maxon) Copel., Amer. Fern J. 42: 105. 1852. Grammitis buesii
(Maxcon) Lellinger, Amer. Fern J. 74: 58, 1984, TYPE.-PERU. Cuzco: Cerroc

Chuyape, 24 Jun 1941, C. Bies A45 p.p. (holotype: US-1858604).

Plants epiphytic. Rhizome erect with scales, the scales 1.4-2.6 mm X
0.4-0.6 mm, golden to vyellow-brown, sometimes castaneous, lanceoclate to
ovate—lanceclate, base cordate, apex acute, usually with apical or

subapical gland-like ¢ells, margins entire, or with alsoc small lateral
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projections. Fronds erect to pendent, determinate, 7.5—22.5 om X 4.0-11.5
mm, moderately setose; stipe (0.9-)1.2—-4.0 cm long, vellow-brown to dark-
brown, narrowly winged; laminae linear, pinnatisect, sometimes pinnate at
base, gradually tapering proximally to a narrow wing, chartacecus or
membranacecus; c¢osta slightly visible with dark sclerenchyma abaxially,
obscured by laminar tissue adaxially; segments ascending, ca. (50—)60—-80°
to costa, 43-78 pairs, spaced ca. 0.3-0.9 mm, subopposite, not gibkbous,
symmetric, (2.5—-)3.0-4.5 X (0.9)1.5-1.9 mm, mostly deltate-lanceolate,
rarely oblong, deltate toward bkase, decurrent at base, apex mostly acute,
margins plane, scmetimes slightly revolute, with hyaline cells
inconspicuocus or abksent; wveins usually furcate, at least 1in fertile
segments, or sometimes simple in sterile segments, obscured, (1y2
hydathodes per segment, the hydathodes visible adaxially, elliptic; setae
0.6-2.2(-4.5) mm long, dark red-bkrown, on boeth surfaces of the stipe,
costa, and laminar tissue; hairs scattered on the stipe, costa, laminar
tissue abaxially, and margins, hyaline, slightly red-brown, 1 or Z2-
branched, the main branch 2 or 3-celled, 0.10-0.15 mm long, the l-branched
hairs with a branch > 2X longer than the main branch, 1°° branch 2-4 (or 5)-
celled, 0.20-0.50 mm long, B branch, if present, 1-3-celled, 0.15-0.20 mm
long. Sori one per segment, rounded, 1.3—1.6 mm diam.

Distribution.—Colombia, Peru, and Belivia; 1700-3100 m (Figs. 5B, 2).

SELECTED SPECIMENS EXAMINED. -COLOMBIA. HuILA: Cordillera Oriental, 15 km SE of
Garzon, 2225 m, 1 Feb 1945, Little Jr. 9349 (US). PERU. Cuzeco: Calca, Road
Quebrada-Alto Lacco, 2800 m, 12°37/227s, 72°147407W, 30 Apr 2006, van der
Werff et al. 21206 (MO, NY). Paseco: Oxapampa, Pargue Naciconal Yanachaga
Chemillén, parte alta del Refugic el Cedro, 2450-2680 m, 10°32’8, 75°21'W,
20 Mar 2003, Meonteagudo et al. 4737 (UC). Puho: Sandia, on the steep slopes
east of Oconeque itself east 3 hours from Limbani, 2438-2743 m, 11 OQct
1943, Hodge 6087 p.p. (US). BOLIVIA. Cochabamba: Avyopayva, Comunidad Pampa
Grande, antes de llegar al primer rioc gue atravieza la senda desde Tunki,
2030 m, 16°40’s, 66°28'W, 11 Sep 2002, Jiménez & Moguel 1531 (GOET, UC). La
Paz: Franz Tamayo, PN-ANMI Madidi, senderc Keara-Mcjos, a media hora de
caminata aproximadamente desde Tokuage por la senda al inciensal, 2420 m,

14°937’8, 68°57'W, 31 Oct 2001, Jiménez & Gallegos 708 (GOET, UC).

Moranopteris blepharidea has rhizome scales with entire margins or
with alsc small lateral projections, mostly l-branched hairs; these hairs
have a branch 2 twice longer than the main branch (Figs. SA—G).

Moranopteris hyalina 1is sgimilar in many morphological characters.
Basically it differs by the rhizome scales with hyaline long setiform

projections on the margins.
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FIz. 9. DMoranopteris hblepharidea. A. Habit. BE. Detail of the fertile
segments showing sori and setas abaxially. C. Detail of the =segments
showing setae and hydathodes adaxially. D. Detail of the wvenation (cleared
leaf). E. B5Stem scale. F. Detail of the margin of the rhizome scale. G.
Branched hairs from the costa. AC, F: Miller & Heirichs 6173 (LPB). D, G:
Fessler et g1, 11973 (UPCE).
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Some specimens of Moranopteris blepharidea like: Werff et al. 21206
(NY) and Hedge 6087 (US), Jiménez et al. 2965 (UC), Kessler et al. 7169
(ucy, 7174 (UC), and Beck 17493 (UC) have rhizome scales with one hyaline
setiform projection.

The type specimen of Polypodium buesil is mixed (pro parte) with
Moranopteris hyalina. The specimens with 3 or 4  Thyaline setiform
projections on the scale margins were considered M. hyalina in the present
paper and those with entire margins or with only few small lateral
projections Moranopteris hklepharidea. Similar decision to put P. buesii
under M. blepharidea was taken by Tryon and Stolze (1993) in the flora of
Peru.

Moranopteris hvalina has rhizome scales with many to few hyaline
setiform projections and some small lateral projections on the margins.
Based on this character, maybke Moranopteris blepharidea and M. hyalina
overlapp and they might represent the same taxa. But more populational
studies are necessary to solve this question. TIf both are considered the

same taxa, M. hyalina has priority.

5. Moranopteris caucana (Hiercn.) R. Y. Hirai & J. Prado, Taxon 20XX.
Polvpodium caucanum Hieron., Bot. Jahrb. Syst. 34: 503. 1904.
Xiphopteris caucana (Hieron.) Copel., Amer. Fern J. 42: 98. 1852,
Grammitis caucana (Hieron.) C. V. Morton, Contr. U.8. Natl. Herb. 38:
96. 1967. Micropolypodium caucanum (Hieron.) A. R. 8m., Novon 2: 422,
1992. LECTOTYPE (designated by Smith, 1995).—COLOMBIA. Cauca: Ric
Dagua, 2300 m, 20 Oct 1882, F. C. Lehmann 3257 (frag. B-200145%305;
duplicate: BM-n.v.). Figs. 10A—F.

Plants epiphytic or terrestrial. Rhizome erect with scales, the scales
1.0-1.8 mm X 0.2—0.5 mm, castaneuos, lanceclate, base tTruncate to cordate,
apex acute, usually with apical or subapical gland-like cells, margins with
long setiform projections, rarely setiform projections occurring on the
scale surface on the 1/3 of distal portion, setiform projections red-brown,
0.1-0.4 mm lcng. Fronds erect to pendent, * indeterminate, 8.0-30.0 cm X
(2.5-)3.0-10.0 mm, mcderately setose; stipe 0.7-4.0 cm long, yellow-brown
to dark-brown, wings absent; laminae linear, pinnatisect, sometimes pinnate
at base, abruptly tapering proximally, chartaceocus; costa mostly cbscured
by laminar tissue abaxially, or sometimes slightly visikble with dark
sclerenchyma abaxially, cbscured by laminar tissue adaxially; segments
patent teo slightly ascending, mostly 70—90° to costa, 48—69 pairs, spaced
ca. 0.8-2.2 mm, subocpposite, not gikkous, symmetric, (1.7—-)2.8-5.0 X (0.9
11.2—2.2 mm, mostly deltate, sometimes oblong, slightly decurrent at base,

apex slightly rounded to acute, margins plane, with hyaline cells
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inconspicucus or absent; wveins simple, obscured, 1 hydathode per segment,
very rare 2 hydathodes per segment, tThe hydathodes vigible adaxizlly,
elliptic to linear; setae 1.5-2.2 mm long, dark red-brown, on both surfaces
of the stipe, costa, and laminar tissue; hairs on the stipe, costa, and
laminar tTissue (mainly near tTo costa abaxially), hyaline to vellowish,
slightly red-brown, unbranched and branched, the unbranched hairs commonly
3-celled, ca. 0.15 mm long, mainly with branched hairs, mostly l1-branched,
sometimes 2Z-branched, the main branch 2{or 3)-celled, (<—)0.10-0.1% mm
long, the l-branched hairs with a branch 2 2X longer than the main branch,
1%% branch (1 or) 2 or 3-celled, 0.15—0.25 mm long, 2" branch, if present,
1 or 2-celled, 0.10-0.15 mm long. Sori one per segment, rounded, 1.1-1.7 mm
diam.

Distribution.—Nicaragua, Costa Rica, Panama, Guyana, Venezuela,

Colombia, Ecuador, Peru, Bolivia, and Brazil; 1200-3550 m (Figs. 7B, 2).

SELECTED SPECIMENS EXAMINED. NICARAGUA. Without exact locality: 18553-1856;
Wright 15 (B). COSTA RICA. Cartago: 2Along trail Ileading eastward intoc
mountains from road into Tapanti Reserve ca. 1 km S of Jet. of Quebrada
Salto and Rio Grande de 0Orosgi, also known as "Quebrada Val Verde", 1500—
1800 t, 09%°43'N, B83°47'W, 1 Feb 1988, Smith et al. 2156 (UC). Heredia:
National Park Braulioc Carrillo, transekt trail between 0TS3-Station La Selva
and Volcéan Barva, 2000 m, 10 Mar 2003, Kluge 5624 (GOET). Limdén: Cantdn de
Limén, FEl1 Progressoc, sSiguiendo la fila a Cerro Matama, Fila Matama, Valle
de ILa Estrella, 1600 m, 09°477207N, 83°077'30"W, 23 Apr 1989, Herrera &
Chacén 2726 (UC). Puntarenas: Monteverde, 1550 m, 25 Nov 1979, Koptur 241
(UC). PANAMA. Chiriqui: Bugsba, Cerro Punta, along ridge to watershed to
Bocas del Toro, along ridge to watershed to Bocas del Toro, 2200 m,
08°527N, B82°33'W, 26 Jan 1985, vwvan der Werff & Herrera 6462 (NY, UC).
Chiriqui-Bocas del Toro: Trail =zlong continental divide to ca. 3 km E of
Cerro Pate Mache, 2000—2200 m, 08°49'N, B82°23'W, 7 Feb 1986, Smith et al.
2428 (UC). GUYANA. Cuyuni-Mazaruni: Upper slope Roraima, 10 Dec 1884, “im
Thurn 1787 (US). VENEZUELA. Amazonas: Atabapo, Cerro Marahuaca, cumbre,
extremo noreste, 25802600 m, 03°50'N, 65°28'W, 30 Mar-1 Apr 1983,
Stevermark & Delascic 129279 (MO, NY, UC,VEN). Bolivar: Gran Sakana, Ilu-—
tepui, 2300-2600 m, 17 Mar 1852, Maguire 33476 (NY, UC, US). COLCMBIA.
Antioquia: Ciudad Bolivar, Corregimiento San Bernardo de los Farallones,
Farallones del Citard, sector La Pefla, base del cerro Cabeza de Indie,
2750-3220 m, 05°4671%7N, 76°037137W, 10 Nov 2004, Rodriguez et al. 4682
(HUA, NY). Beolivar: Below Paramo de Chaguiro, Cordillera Occidental, 2800—
3100 m, 24 Febk 1918, Pennell 4355 (NY). Cauea: Ric Dagua, 2300 m, 20 Oct
1882, Vasguez et al. 28455 (NY, UC). Choed: San José del Palmar, Cerro del
Torra, vertiente oriental, ca. 2500-2550 m, 14 Aug 1988, Silverstone-Sopkin
et al. 4375A (UC). Huila: Cauca boundary, on and sbout the juncture of the
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FIc. 10. Moranopteris caucana. A. Habit. B. Detail of the fertile sequents
showing sori and setas abaxially. C. Detail of the segments showing setas
and hydathodes adaxially. D. Detail of the wvenation (cleared leaf). E. Stem
zcale. F. Branched hairs frem the costa. A—C, E: Steyvermark et al. 126043
(MY). D, F: Stevermari 7429458 (NY p.p.).
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ridge between the drainages of the Rioc Guachicas with the main divide of
the Cordillera Oriental at the head of Ric Villalobos, SW of Pitalito, 2300
m, 01°34'N, 76°16'W, & Feb 1943, Fosberg 19940 (US). Meta: Cordillera
Oriental, upper Ric Manzanares Valley, 20 km scutheast of Gutiérrez, 65 km
scuth of Bogeta, 2710 m, 7 Aug 1944, Grant 9879 (HUA). Narifio: Reserva
Natural Ta Planada, 7 km above Chucunés (on road between Tuquerres and
Ricaurte), along trail +teo Pialapi, past entrance to La Planada Field
Station, 1500—2000 m, O01°06'N, 77°53'W, 10 Mar 19350, Croat 71244 (MO).
Valle del Cauca: FEl Cairc, Cerroc del TInglés, Cordillera Occidental,
Serrania de los Paraguas, a 1 hora en jeep de El Cairo, 2400-2425 m, 30 Dec
1986, Silverstone-Scpkin 279124 (UC). ECUADCR. Carchi: Ridge to NE of Rafael
Cuindis mountalin finca, 2000 m, 00°52'N, 78°08'W, 29 Nov 1987, Hoover 2027
(MO). Napc: Along road Baeza-Tena, ca. 1200 m, 7 Mar 1994, van der Werff et
al. 13445 (Mo, NY, UC). Zamora-Chinchipe: FPERU. Pasco: Oxapampa, road to
Chaceos, 2400-2700 m, 10°35’s, 75°06’W, 17 Jul 2003, van der Werff et al.
189573 (MO, UC). San Martin: Amazonas, 1950 wm, 05°417s, 77°48'W, 4 Mar 2001,
van der Werff et al. 16713 (MO, UC). BOLIVIA. Cochabamba: José Carrasco
Torrico, 123 km antigua carretera Cochabamba-Villa Tunari, 2100 m, 17°08’S,
65°377W, 9 Jul 1996, Kessler et al. 7143 (GOET, LPRB, UC). BRAZIL. Amazonas:
Pico da Neklina, summit, 2438-2590 m, 3 Dec 1965, Magulire et al. 60536 p.p.
(ue) .

Moranopterlis caucana 1s characterized by I+ indeterminate fronds,
deltate, not gikbous segments, with a simple vein, and usually one
hydathode per segment visible adaxially (Figs. 10A-E). In addition, the
best way to distinguish it is by its hairs. The most common hairs in M.
caucana are l-branched, with a branch 2 twlce longer than the main branch
(Fig. 10F). Tt sometimes resembles M. taenifolia when this species has not
consplicouous gikbous segments. Moranopteris taenifolia, in this case, can be
gimilar but differs by in having cklong segments, furcate vein on fertile
segment, two hydathodes per segment, and mainly by the unbranched and
branched hairs with a setiform branch.

Moranopteris coockili can be confused to M. caucana. Both have only
gimple veins, o©one hydathode per segment, and have the same kind of
characteristic l-branched hairs. Morancpteris cockii differs basically by
rhizome scale with entire margins or with few short setiform projections
(vs. conspicuous long setiform projecticons in M. caucana) and shape of the

segment (cblong vs. deltate, respectively).

6. Moranopteris cookii (Underw. & Maxon) R. Y. Hirsi & J. Prado, Taxon
20¥X. Polypedium cookii Underw. & Maxon, Contr. U.S. Natl. Herb. 17:
408, 19814. Xiphopteris cocklii (Underw. & Maxon) Copel., Amer. Fern J.

4Z2: 98. 18952, Grammitis cockii (Underw. & Maxon) F. Seym., Phvytclogia
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31: 173. 1975. Micropolypodium coockii (Underw. & Maxcon) A. R. Sm.,
Noveon 2: 422, 19%2, TYPE.-GUATEMALA. Alta Verapaz: near the Finca
Sepacuite, 20 Mar 1802, O. F. Cook & R. F. Griggs 80 (holotype: US-
407781; isotypes: N¥Y-144945; frag. NY-144%44). Figs. 11A—F.

Polypodium basale Maxon, Amer. Fern J. 52: 110. 1952. Grammitis basalis
(Maxon) Lellinger, Amer. Fern J. 74: 58. 1984. TYPE.-ECUADOR. Napo-
Pastaza: near Puyo, 400 m, 18 Feb 1935, Y. Mexia 6930 (holotype: US-
G B

Plants epiphytic. Rhizome erect with scales, the scales 1.2-1.7 mm X
0.3-0.6 mm, vyellow-brown to castanecus, ovate tTo ovate-lanceolate, bkase
slightly cordate, apex acute, usually with apical or subapical gland-like
cells, marginse mostly entire, or sometimes with alsc small lateral
projections or short setiform projections, projections rarely occurring on
the surface on the 1/3 of distal portion, setiform projections if present,
few, red-brown, ca. 0.75 mm long. Fronds erect to arcuate, determinate,
(3.5-)6.0-16.0 cm X 4.0-8.0 mm, moderately setose; stipe 0.3-1.5 cm long,
vellow-brown to dark-brown, narrowly winged; laminae linear, pinnatisect,
gradually tapering preximally to a narrow wing, chartaceous; costa cbscured
by laminar tissue, or sometimes =lightly visible with dark sclerenchyma
gbaxially, cbscured by laminar tissue adaxizlly; segments patent, ca. 50—
20° to costa, 27-45 pairs, spaced ca. 0.5—1.0 mm, subopposite, not gibbous,
symmetric, 2.2—-4.6 X 1.2—2.2 mm, oblong, decurrent at base, apex rounded,
margins slightly reveolute, without hvaline cells; veins simple, okscured, 1
hydathode per segment, the hydathodes visible adaxially, elliptic to
obovate; setae 0.8-2.3 mm long, dark red-brown, on both surfaces of the
stipe, costa, and laminar tissue; hairs present on the costa, and laminar
tissue, sometimes on the margins (mainly near to costa abaxially), hyaline,
glightly red-brown, 1 or Z-branched, the main branch 2{ocr 3)-celled, 0.1-—
0.15(—0.2) mm long, l-branched hairs with a branch 2 2X longer than the
main branch, 1% branch {133 or 4-celled, (0.10-0.15-0.2(-0.3) mm long,
2™ branch, if present, 2 or 3-celled, ca. 0.10-0.15 mm long. Sori one per
segment, rounded, 1.8-2.2 mm diam.

Distribution.—Guatemala, Costa Eica, Fanama, and Ecuador; (400—)800—

1296 m (Figs. A 23

SELECTED SPECIMENS EXAMINED.—COSTA RICA. Alajuela: 11 km N of San Ramén, 1000 m,
28 Jul 1%67, Mickel 2929 p.p. (LP, NY). Cartago: P. N. Tapanti, Carretera
ICE, Sendero Arkoles Caides, 1296 m, 09%447587N, B83°46753"W, 4 Feb 2008,
Sundue et al. 1764 (NY). PANAMA. Coeclé: El1 Valle, B800—-1000 m, 28 Jun 1967,
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F1c. 1l1. Moranopteris cookiil. A. Habit. B. Detail of the fertile segments
showing sori and setae abaxially. C. Detail of the segments showing setae
and hydathodes adaxially. D. Detaill of the venation (cleared leaf). E. Stem
zcale. F. Branched hairs from the costa. A—F: Sundue et al. 1764 (NY).
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buke 13219 (NY). ECUADOR. Pastaza: Mera Canton, 2 km northwest of Mera, at
Campamento Vacaclonal Evangelico Mangayacu, 1250 m, 01°26’s, 78°07'wW, 25
Jul 19%2, Fay & Fay 3765 (MO, UC).

Moranopteris cockil can be distinguished from other species by the
simple veins, one hydathede per segment, patent and not gibbous segments,
also by l-branched hairs, with a branch 2 twice longer than the main branch
(Figs. 11A—F).

Moranopteris cookii is wvariable on the margins of the rhizome scales.
Fay & Fay 3733 e 3765 (MO) have entire marging; however their duplicates at
UC have few short setiform projecticns or entire margins, sometimes on the
same rhizcme.

Moranopterlis basiattenuata 1s also a similar species but differs by
the ascending segments, wveins furcate in the fertile segments, and two

hydathodes per segment.

7. Moranopteris gradata (Baker) K. Y. Hirai & J. Prado, Taxon Z0XX.
Polvpodium gradatum Baker, Fl. Bras. 1(2): b513. 1870. Polypodium
hirsutulum Fée, Crypt. vasc. Br. 1: 87. 1869, ncm. illeg., non Forst
(1786). Ctenopteris gradata (Baker) Copel., Philippi. J. Sci. B4:
437. 1955. Grammitis gradata (Baker) R. M. Tryon & A. F. Tryon,
Rhodora 84: 128. 1982. Terpsichore gradata (Baker) A. R. Sm., Novon
3: 486, 1993, Micropolvpodium gradatum (Baker) Labiak & F. B. Matos,
Britteonia 59: 184. 2007. LECTOTYPE (here designated).—BRAZTIL. Rio de
Janeiro: “Habitat prope Rioc de Janeiro”, =.d., A. Glaziou 2460 (P-
637594; duplicates: P-632686 p.p.; BM-n.v.; foto GH-n.v.). Figs. 12a—
H.

Polvpodium schwackei Christ in Schwacke, FPl. HNov. Mineiras Z: 20. 1900.
Ctenopteris schwackei (Christ) Copel., Phillipp. J. Sci. 84: 438. 1954.
LECTCTYPE (here designated) .—BRAZIL. Minas Gerais: “Habitat Serra de Ouroc
Pretoe™, s.d., C. A. W. Schwacke 9488 (P; duplicate: RB).

Plants epiphvtic, epipetric, rarely terrestrial. Rhizome  short-
creeping with scales, the scales 1.8-4.5 X 0.3-0.5 mm, golden, vellow-brown
or castaneous, linear to linear-lanceclate, base cordate, apex acute,
margine entire, or with =zalso =small lateral projections. Fronds erect to
arcuate, determinate, 2.7—20.5 cm X 4.5-24.0 rmm, sparsely setose to
moderately setose adaxially; stipes 0.3-5.0 cm long, dark-brown, narrowly
winged; Jlaminae elliptic, pinnatisect, gradually tapering proximally to a
narrow wing, chartaceocus; costa obscured by laminar tissue, or scometimes

slightly wvisible with dark sclerenchyma abaxially, visikle with dark
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sclerenchyma adaxially; segments slightly ascending, 40-75° to costa, 11—30
pairs, spaced ca. 1.4-1.5 mm, subopposite, not gikbous, symmetric, 2.0-13.0
X 1.7-5.0 mm, deltate to deltate-lanceolate, entire, decurrent at bkase,
apex rounded, margins slightly revolute, without hyaline c¢ells; veins
pinnate, c¢bscure or inconspicucus, > 2 hydathodes per segment, the
hydatheodes wvisible adaxially, elliptic or ocbovate; setae 0.6-2.2 mm long,
dark red-brown, sometimes hyaline to yellowish (at the base of lamina and
stipe), on both surfaces of the stipe, costa, and laminar tissue; hairs
present on the stipe, costa, veins, and laminar tissue, sometimes on the
margins (mainly near to costa abaxially), hyaline, slightly red-brown, 1 or
2-branched, the main branch 2 or 3-celled, 0.1-0.2 mm long, scmetimes 1-
branched hairs with a branch 2 2X longer than the main branch, 1 branch 1—
d-celled, (<—)0.1-0.25 mm long, 2™ branch, if present, 1 or 2Z-celled, (<—
10.1(—=0.15) mm long. Sori » 2 per segment, rounded, 1.0-1.7 mm diam.
Distribution.—FEndemic to Coastal Brazil (Espiritec Santec, Minas Gerais,
Rio de Janeiro, S&o Paulo, Farana, and Santa Catarina States); 5002460 m

(Figs. 13A, 2).

SELECTED SPECIMENS ExXaMINED.—BRAZIT.. Espirito S8anto: Castelo, Brago do Sul,
6 Aug 1948, Brade 19156 (NY, RB). Minas Gerais: Catas Altas, RPPN do
Caraga, trilha para a Capelinha, proximo ac rio, 1300 m, 20°057477s,
43°29705"W, 30 May 2008, Hirai et al., 537 (SP). Rio de Janeiro: Santa Maria
Madalena, Altc do Desengano, 2000 m, 32 Mar 1934, Santos Lima & Brades 13169
(NY, EB). 83o Paulo: Campos do Jorddo, FEstrada para Pindamonhangaba, 1900
m, 28 Jun 1998, Lakiak 670 (SP). Parand: Campina Grande do Sul, Serra do
Capivari, proéximo a Estacdo da Embratel, 1400 m, 25°087S8, 48°49'W, 26 Dec
2008, Hiraili & Schwartsburd 613 (SP). 8Santa Catarina: Joinville, Morro da

Tronka, 500-600 m, 15 Sep 1901, Schmalz 112 (NY).

Moranopteris gradata 1s easily recocgnized because 1t 1s the only
species of Morancopteris that has pinnatisect laminae with simple segment
and pinnate wveins (Figs. 12A-D). Furthermore, it has more than two
hydathodes and more than 2 scori per segment (Figs. 12B, C).

The most closely related species are Moranopteris achilleifolia and M.
longisetoeosa, which have been cconsidered to belong to Terpichore
achilleifolia group by Smith (19%3). This group was characterized in having
rhizome generally weakly dorsiventral, orangish to orange-brown rhizome
scales, entire to glandular to sparingly setose on margin, fronds arching,
distinct stipe, determinate blade, without black clavate fungal fruiting
bodies, the pinnae not reduced to base of frond, laminae with sclitary

gsetae, hydathodes lacking calcareous secretion and glabrous sSporangis.
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FI1G. 1Z. Moranopteris gradata. A. Habit. B. Detail of the fertile =zegments
showing sorli and setae abaxially. C. Detail of the segments showing setas
and hydathoedes adaxially. D. Detail of the venation (cleared leaf). E. Stem
gcale. F, G. Detail of the margin of the rhizome =cale. H. Branched hairs
from the costa. A—H: Hirai et al. 564 (8P).



87

and M. longisetosa (=) .

= Ky’ B L B b T ALY ] i T
L".-o-'—"""r___(-'ﬁ'l f._‘ *’.‘g"l:ur-:\". e W,
o~ pe A
! L k
Ny v,
H_\":ﬂ-\.. '-f' 1* ¥
\?”"f .r-"f:'.fLﬁ‘ B i
11 { sl N i oy { T -"’:Gi 10
i |
> o,
A S el
+ 3 = | Ly
£ , Jo T s = il L
g E—-':::II_F f T‘I.__'l i g
4 o S il Ve
A -
H K |
) ¢ i
! ", f
oy "'.._ l“l_-rr | '/ s Sl
’\_\ + I l\"m._ r.-"
i + p
s } | ]
= e ! II.'
\,I.f\.l h':- [ I M
20rsH i - [: ‘.!J ;i\ a0
Y i — J [
/ i " s
r N L »’! 6 =0 s
{4 i s ‘( ilcemetee
P 0 Fir S0 AW Ay
/b B iy ol i
T e i
b 1
LA = h B
i %.rf { .
g = s .:.E:_ﬁ_\.q o E 'ﬂ_’ i 3
7T i, d 4-r A e, rf (-
- ,{‘H_ \ ToLag i
¥ 1Y i =
-L:q'—}' \t._r 1II‘l._ ':_}‘\‘
1 e C e,
q. Tl L f { ILJ"J.-u
\ I\ - T II} \-IL ;;I '—"' ¥
I_&.-’:.i __.-: k _r_,r-}-('-ﬂ"‘""" 1:
5 £k
(i & " 1 | .
¥ 5, LD K — Liion
B i %! Ii' A,
.:!_- o _H"\--"-..__II -
.J. ."-'\ )r' .—'-"":.:I
Y I"u
% b
firE \ e = - L i05S
1 il (\\_ i
*-\.'I . A o W k
{ P! )
"\'\-\._ I:% II
b i —=cr. il i W0
B ey {; L J : o
h"r' 1 ¥ Flametars
i iR 7oy 0 S
FIz. 13. 4. Distribution of Morzgnopteris gradata (o), M. grisebhachil [(4),
M. hyvalina (+). B. Distribution of M. kpowltopiorum (&), M. liesneri [+,



88

8. Moranopteris grisebachii (Underw. ex C. Chr.) R. Y. Hirai & J. Prado,
Taxon Z0XX. Polvpodium grisebachii Underw. ex C. Chr., Index Filic.
531. 1906, based on P. exiguum Griseb., non Heward (1838). Polypodium
exiguum Griseb, Fl. Br. W. Ind. 701. 1864, nom. illeg., non Heward
(1838). Xiphopteris grisebachii {Underw. ex C. Chr.) Copel., Amer.
Fern J. 42: 95. 1952. Grammitis grisebachii (Underw. ex C. Chr.)
Prdgtor, Bull. Ths$t., Jamdiss S6i. Sgf. By 33 € Z2{7=8). 1858
Micropolypodium grisebachii (Underw. ex C. Chr.) A. R. 8Sm., Novon Z2:
422. 1992, TYPE.—JAMAICA. Summit of the Blue Mountain Peak, s.d., W.
Purdie s.n. p.p. (holotype: K-575413). Figs. 14A—F.

Plants epiphvtic. Roots proliferous. Rhizome erect with scales, the
scales 0.4-1.2 mm X 0.15—-0.25 mm, golden to vyellow-brown, ovate to
lanceoclate, kase slightly cordate, apex acute to apiculate, sometimes with
apical c¢illium-like ¢ell, margins entire. Fronds erect to arcuate,
determinate, 2.0-6.0 om X 2.0-4.0 mm, not setosge; stipe 0.2-0.8 cm long,
vellow-brown to dark-brown, narrowly winged; laminae linear, pinnatisect,
gradually tapering proximally to a narrow wing, membranacecus, scomelimes
with a small folded arised by acroscopic laminar tissue; costa visible with
dark sclerenchyma abaxially, cobscured by laminar tissue and slightly
vigikle with dark sclerenchyma at kase adaxially; segments ascending, ca.
30—40° to costa, 721 pairs, spaced ca. 0.6—2.0 mm, alternate, gibbous,
asymmetric, 1.4-2.4 X 1.0-1.4 mm, deltate to ovate-coblong, decurrent at
base, apex rounded, sometimes slightly acute, margins plane, with hyaline
cells; veins usually furcate, at least 1in fertile segments, or scmetimes
simple in sterile segments, mostly visible at base with dark sclerenchyma
abaxially, slightly obscured by laminar tissue adaxially, (1)2 hydathodes
per segment, the hydathodes visible adaxially, elliptic or linear; setae
absent; hairs scattered on the costa, laminar tissue abaxially, and
margins, hyaline, 1 or 2-branched, sgometimes branches slightly acicular,
the main kranch 2 cr 3-celled, (<—)0.1-0.15) mm long, 1°° kranch 1 cr 2-
celled, (<—)0.1 mm long, 2™ branch, if present, 1 or 2-celled, < 0.1 mm
long. Sori one per segment, rounded, 0.7-1.1 mm diam.

Disgstribution.—Endemic o] Caribbean (Jamaica, Guadeloupe, and

Martinique); (650—-)1700-2262 m (Figs. 13A, 2).

SELECTED SPECIMENS EXAMINED. —JAMAICA. Portland: Blue Mountain FPeak, 2261 m, 30
Apr 1888, Harris 7143 (NY); Idem, 2232 m, 11-12 Feb 1903, Underwcod 1472
(NY); Cincheona, 8ir John Peak, 2—10 Sep 1906, Underwood 3174 (NY); Steep
forest slope between eastern Blue Mountains Peak and Sugarloaf, 20002200
m, 8 Jul 1926, Maxon 9961 (NY); Summit of Blue Mountain Peak, 2100-2200 m,
7—9 Jul 1%26, Maxon 9869 (NY); Trail to Sir Johns Peak, 7 Jun 1910, H.H.Y.



89

e
Fs. | .
¥

ﬁf-‘i ;
‘.

F16. 14. Moranopteris grisebachii. A, Hakit. B. Detail of the fertile

segments  showing s=ori abaxially. C. Detail of the =zegmentz showing
hydathodes adaxially. D. Detail of the venation (cleared leaf). E. gtem
=cale. F. Branched hairs from the costa. A—C: Jemman s.n. NY). D—F:

Underwood 3174 (NY).
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271 (PH). GUADELCOUPE. 1895, Duss 4087 (B). MARTINIQUE. &50-—900 m, Sep 1883,
Duss 1655 p.p. (B, NY).

Moranopteris grisebachii 1s restricted to the Antilles regicn. It is
readily recognized by rhizome scales with entire marging, furcate veins
mostly wvisible at segment base with dark sclerenchyma abaxially, (1)2
hydathedes per segment, and hyaline margins on the segments (Figs. 14B, C).
It alsoc has proliferous roots and they were not observed in other species
of Morancopteris.

The most gimilar species 18 Moranopteris perpusilla, a Brazilian
endemic species, which differs in having chartaceocus laminae, not gibbous
segments, and veins obscured by laminar tissue abaxially (Figs. 25B, C).

Moranopterlis grisebachii resembles Lellingeria ruglessii Proctor
(=Stenogrammitis ruglesii (Proctor) Tabiak), an endemic species from
Jamaica (see detalils in Proctor, 1985).

Moranopteris grisebachii sometimes have segments acroscopically with a
small fold, which covers partially the sorus, for instance in Underwood
1472 (NY) and Maxon 92869 (NY). Additicnally, 1ts kranched hairs are

scmetimes slightly acicular.

9. Moranopteris hyalina (Maxon) R. Y. Hirai & J. Prado, Taxcn 20XX.
Polypodium hyalinum Maxon, Contr. U.S. Natl. Herb. 17: 406. 1914.
Xiphopteris hyalina (Maxcon) Copel., Amer. Fern J. 42: 107. 195Z.
Grammitis hyalina (Maxon) F. Seym., Phytologia 31: 174. 1975.
Micropolypodium hyvalinum (Maxon) A. R. Sm., Novon 2: 422, 1982,
TYPE.—COSTA RICA. Volcan de Barba, € TFev 18%0, H. Pittier 1828
(holotype: US-833632; isctypes: P-696178; frag. NY-1449g4). Figs.
15AG.

Polvpodium buesii Maxon, Contr. Gray Herb. 165: 72. 19%947. Xiphopteris
buesii (Maxon) Copel., Amer. Fern J. 42: 105. 1852. Grammitis buesii
(Maxon) Lellinger, Amer. Fern J. 74: 58, 1984, TYPE.-PERU. Cuzco: Cerroc

Chuyape, 24 Jun 1941, C. Bies A45 p.p. (holotype: US-1858604).

Plants epiphytic, rarely epipetric. Rhizome erect with scales, the
scales 1.1-3.5 mm X 0.2-0.6 rm, golden to vyellow-brown, sometimes
castaneous, lanceolate to linear, sometimes ovate-lanceolate, base cordate,
apex acute, usually with apical or subapical gland-like cells, margins with
many or few long setiform projections and small lateral projections,
sometimes occocurring on the scale surface, setiform projections hyaline to
vellowish, 0.1-0.2 mm long. Fronds erect fo arcuate, determinate, 7.0-24.5

om X 5.0-11.5 mm, moderately setose; stipe 1.0-4.0 cm long, vellow-brown to
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dark-brown, narrowly winged; laminae linear, pinnatisect, gradually
tapering proximally to a narrow wing, chartaceous; costa slightly visible
with dark sclerenchyma akaxially, obscured by laminar tissue adaxially;
segments ascending, ca. (50—)60-80° to costa, 25—62 palrs, spaced ca. 0.3—
1.3 mm, subcppeosite, not gibbous, rarely slightly gibbous, symmetric, 3.6—
G 0 M 1::5—3.0 nifny oblong to obklong-lanceclate, deltate toward bkase,
decurrent at base, apex slightly rounded to acute, margins plane, sometimes
slightly revelute, without hyaline cells; veins usually furcate, at least
in fertile segments, or sometimes simple in sterile segments, obscured,
(1)2 hydathodes per segment, the hydathodes wvisible adaxially, elliptic,
scmetimes obovate-linear; setae 1.2-3.2 mm long, dark red-brown, on both
surfaces of the stipe, costa, and laminar tissue; hairs scattered on the
stipe, costa, laminar tissue abaxially, and margins, hyaline, slightly red-
brown, 1 or 2-branched, the main branch 2 or 3-celled, 0.1-0.3 mm long, the
l-branched hairs with a branch > 2X lenger than the main branch, 1 branch
3-5-gelled, 0.25-0.65 mm long, 2" branch, if present, 2-4-celled, 0.15-0.55
mm leng. Sori one per segment, rounded, 1.0-1.8 mm diam.

Distribution.—Costa Rica, Colombia, FEcuador, and Peru; 2100-3050 m
(Figs 13A, 2).

SELECTED SPECIMENS EXAMINED.—COSTA RICA. Alajuela: Vulcan Poas, Poas Lake
region, 2590 m, 6 Jun 1928, Stork 2350 (UC). Cartago: Along Pan-Rmerican
Hwy, km &7, 14 Jan 1999, Smith 2583 (UC). Heredia: Nstional Park Braulio
Carrilleo, transekt trail between OTS-Station La Selva and Volcan Barva,
2700 m, 28 Apr 2003, Kluge 6235 (GOET). Puntarenas: Cantdén de Buenos Alres,
F. N. TLa Amistad, Tararia, Limon-Puntarenas, Pargue International La
Amistad, Senderoc a Cerrc Kamuk, entre Cerrc Kas, 2900—-3050 m, 09°12/007N,
83°03730"W, 8 Nov 1996, Rojas 3210 (UC). 8San José: Cerro de la Muerte,
Madre Selva, Sldseite der Carretera Interamericana etwa 100 m vor km 66,
ca. 3 km &stlich Trinidad, 2560 m, 18 May 1990, Ddbbkeler 1898 (M).
COLCMBIA. Antioquia: Bello, Corregimiento de San Feélix, Alto de Las
Baldias, sector Antenas de el Colomblano, 2950—23050 m, 06°207 387N,
T5°587 547, 1 Oct 2005, Rodriguez et al. 5496 (HUA). Cundinamarca:
Cordillera Oriental, North sgide of Quebrada San Rogque, Rio Blanco Valley,
10 km west of Gutiérrez, 45 km S of Bogota, Statien 42, 2725 m, 27 Jul
1944, Grant 2702 (US). Meta: San Juanito, PNN Chingaza, cafién del Rio
Guacharo, Cordillera Oriental, 2767 m, 04°297277N, 73°40'58"W, 3 May 2007,
Sundue & Vasco 1305 (NY). Hulila: Cordillera Oriental, 15 km SE of Garzon,
2346 m, 1 Fev 1945, Little Jr. 9354a (US). ECUADOR. Morona-Santiago: Via
Plan de Milagro-Gualaceo, c¢erca a Tinajillas, 2100—2200 m, 03°0278,
73°33'W, € Fev 1989, Palacios & van der Werff 3755 (MO). EZamora-Chinchipe:

Reserva Tapichalaca, nearby Ventanilla, 2600 m, 04°29'3, 79°07'W, 26 Oct
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FI15. 15. Moranopteris hyalinma. A, Habkit. B. Detail of the fertile segments
showing sori and =etae abaxially. C. Detail of the =egments showing setae

and hydathodes adaxially. D. Detall of the venation (cleared leaf). E. Stem
scales. F. Detall of the apex of the rhizome =cale. &. Branched hairsz from

the costa. A—3E: Rojas 3528 p.p. (NY).
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2003, Lehnert 977 (GOET, UC). PERU. Amazonas: Chachapcyas, scrub forest
along Rio Ventilla 1-2 km, west of Molincopampa, 2350-2400 m, 23-25 Jul
1962, Wuardack 1511 (NY, P, 8, UC, US). Cuzco: Cerrc Chuyapi, 2400 m, 20 Jun
1941, Biles A38 (US). Puno: 3Sandia, on the steep slopes east of Cconegque
itself east 3 hours from Limbani, 2438-2743 m, 11 Oct 1943, Hodge 6087 p.p.
(Us) .

Generally Morancpteris hyvalina 1s easier to recognize than other
species. The best way to distinguish it is by its rhizome scales with
hyvaline long setiform projecticns on the margins. Maxon (1%914) used this
character to chocse the epithet for this species (Fig. 15E).

Moranopterlis hvalina can be confused to M. bklepharidea by the general
aspect of the frond and l-branched hairs. See comments under that species

for comparison.

10. Moranopteris killipii (Copel.) R. Y. Hirai & J. Prado, Taxon Z20XX.
Xiphopteris killipii Copel., Awmer. Fern J. 42: 105. t. 10. 1952.
Grammitis killipii (Copel.) Lellinger, Amer. Fern J. 74: 58. 1984,
TYPE.—COLCMBIA. WValle: San Antonlo, west of Cali, near summit of
Cordillera Occidental, 26 Feb—2 Mar 1939, E. P. Killip & H. Garcia
33887 (holotype: US-1772517). Figs. 16A—G.

Plants epiphytic. Rhizome erect with scales, the scales 0.%-1.1 mm X
0.20-0.35 mm, castaneous, oval-lanceclate, base slightly cordate, apex
acute, usually with apical or subapical gland-like cells, margins with
short setiform projecticns and glanduliform projecticons, projections
glightly red-brown. Fronds pendent, * indeterminate, 10.0-26.0(—70,0) cm X
5.5-7.0 mm, moderately setose; stipe 1.0—2.7 cm long, yellow-brown to dark-
brown, narrowly winged; laminae linear, pinnatisect, sometimes pinnate at
base, gradually tapering proximally to a narrow wing, membranacecus; costa
vigible with dark sclerenchyma sbaxislly, slightly wvisible with dark
sclerenchyma adaxially; segments patent to slightly ascending, mostly 70—
80° to «costa, 23—73 pairs, closely spaced or spaced ca. 0.1-2.2 wmm,
subopposite, slightly gibbous to gibbous, asymmetric, 2.1-3.6 X 1.5—2.6 mm,
ovate to slightly oklong, slightly deltate at base, decurrent at base, apex
rounded, margins plane, with hyaline cells; veins usually furcate, at least
in fertile segments, or sometimes simple in sterile segments, obscured,
(1)2 hydathodes per segment, the hydathodes visible adaxially, elliptic,
cbovate, sometimes rounded; setae 1.3-3.5 mm long, dark red-brown, on both
surfaces of the stipe, costa, and laminar tissue; hairs scattered on the

stipe, costa, laminar tissue abaxially, and margins, hyaline, slightly red-
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Fisz. 16. Moranopteris killipii. A, BE.

fertile segments showing sori and setae

segments showing setae and hydathodes adazxially. E.
F. 3Stem =cales. &. Branched hairs from the costa.

Bittner 2670 (UC).

pa
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Detall of the
Detalil of +the

Pendent hakit. C.

abaxially. D.
Detail of the wenation

A, C—F:

(cleared leaf).
Lehmann 7655 (K). B:
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brown, 1 or 2-branched, the main branch 2 or (3-)celled, 0.10-0.15 mm long,
the l-kranched hairs with a branch > 2X longer than the main branch, 1%
kbranch (1 or) 2 or 3-celled, 0.1-0.3 mm long, PR branch, if present, 1 or
2-celled, (<—)0.1-0.2 mm long. Sori one per segment, rounded, 1.2-1.4 mm
diam.

Distribution.—FEndemic to Andes from Colombia and Ecuador; 1000—2350 m

(Figss Z21A; 2)s

SPECTMENS ExaMINED.—COLOMBIA. Narifio: Reserva Natural La Planada Senderoc "La
Vieja" and "La Pifia" NW of the science center, 1850 m, 01°097377N,
77°59713W, 19 Jul 1996, Bittner 2670 (UC). ECUADOR. Zamora-Loja: 1000—1500
m, sS.d., Lehmann 7655 (K).

Moranopteris killipii is known only by a few collections from the
Andes of Colombia and FEcuador. It is characterized by pendent fronds, with
+ indeterminate growing, membranaceous lamina, segments mostly ovate, with
two hydathodes, and 1l-branched hairs, the hairs with a branch 2 twice
longer than the main branch (Figs. 16A—G).

Moranopterlis caucana and M. hyalina are gsimilar to M. killipii by the
1-branched hairs, but both differ by chartacecus lamina and mestly not
gibbous segments. Morancpteris caucana also differs by the simple wveins
(Fig. 10D) and M. hyalina in having rhizome scales with hvyaline setiform

margins (Fig. 15E).

11. Moranopteris knowlteonicrum (Hodge) R. Y. Hirai & J. Prado, Taxcon 20XX.
Polypodium knowltoniorum Hodge, 2Amer. Fern J. 31: 105. p. 1, f. 4-4.
1941. Xiphopteris knowltoniorum (Hodge) Copel., Bmer. Fern J. 42:
108, 1952. Grammitis knowltoniorum (Hodge) Proctor, Rhodora 63: 35,
196l. Micropolypodium knowltoniorum (Hodge) A. R. Sm., Novon 2: 422,
1952, TYPE.—-DOMINICA. Morne Trois Pitons, 1400 m, 15 Aug 1938, W. H.
Hodge 54 (holotype: GH-n.v.; lsotypes: US, NY). Figs. 17aG.

Plants epiphytic. Rhizome erect to decumbent with scales, the scales
1.93.6 mm X (0.4-)0.7-0.9 mm, vyellow-brown tc orange-brown, lanceclate,
base slightly cordate, apex acute, usually with apical or subapical gland-
like «¢ells, margins entire, or sometimes with alsoc small lateral
projections. Fronds erect to arcuate, determinate, (6.0-)8.5—-13.0 cm X
(5.5-)7.0-13.0 mm, moderately sgetose; stipe 0.1-0.2 cm long, vyellow-brown
to dark-brown, narrowly winged; Iaminae linear, pinnatisect, gradually
tapering proximally to a narrow wing, membranaceous, sometimes sglightly
chartaceous; costa obscured by laminar tissue abaxially and adaxially,

gsometimes slightly visible or wvisikle at base with dark sclerenchyma
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Fic. 17. Moranopteris knowltonlorwn. A&,
abaxial lv.

gsegments showing sori and setas

showing setae and hydathodes adaxially.
leaf, veoung segments). E. Stem scale.
gcale. . Branched hairs from the costa.

26

Detail of the fertile
sequents
0. Detail of the wvenation (cleared
. Detail of the apex of the rhizome
A—G: Hodge & Hodge 1431
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zbaxially; segments slightly ascending, mostly 65—80° to costa, (20—)28-33
pairs, spaced 0.6-1.2(—2.0) mm, subopposite, gikbous, sometimes slightly
gibbous, asymmetric, (3.0=-)3.4-7.0 x 2.0-3.2 1mm, oblong to  oblong-
lanceolate, scometimes deltate, mainly at kase, decurrent at base, apex
rounded to acute, margins plane, with hyaline or yellowish cells, sometimes
inconspicucus; veins usually furcate, at least in fertile segments, or
gsometimes simple in  sterile segments, obscured, (1)2 Thydathodes per
segment, rarely 3 hydathodes, the hydathodes visible adaxially, elliptic or
linear; setae (0.6-)1.2-2.2(=3.2) mm long, dark red-brown, on both surfaces
of the costa and laminar tissue; hairs present on the costa and laminar
tissue (mainly near to costa abaxially), hyaline, slightly red-brown, or
scmetimes with branches tinged of red-brown, 1 or 2Z2-branched, the main
kbranch 2 or 3-celled, 0.10-0.15(—0.20) mm long, 1% branch (2 or) 3-5-
celled, 0.15—-0.3(—0.4) mm long, this branch mostly 2 2X longer than the
main branch and tinged of red-brown, 2™ pranch, if present, 1 or 2-celled,
(<—)0.10-0.15 mm long. Scori one per segment, rounded, 1.5-2.0 mm diam.
Distribution.— Endemic to ILesser Antilles (Dominica and Guadeloupe);

615—-1400 m (Figs. 13B, 2).

SELECTED SPECIMENS EXAMINED.— DOMINICA. Morne Trois Pitons, 1400 m, 23 Feb 19240,
Hodge 1431 (B, K, L, NY, PH, 3, UCZ). Saint Paul: Trail to summit of Morne
Trols Plitons SE of Pont Cass, 1066—1219 m, 15°127307N, 61°20"307W, 27 May
1996, Hill 27919 p.p. (UC). GUADELOUPE. Basse Terre, comm. Petit-Bourg-
Bouillante, Parc National de la Guadeloupe, route de la Traversée D23,
Trace de Mamelle de Pigeon ou Déboulé, 615—768 m, 16°117N, ©61°44'W, 22 Mar
2005, Christenhusz 4208 (UC).

Moranopteris knowltoniorum can be recognized by rhizome scales with
entire margins, furcate veins, 2 hydathodes per segment, mostly gibbous
segments, and branched hairs, that have mostly the first branch twice
longer than the main bkranch and with some branches tinged of red-brown
(Figs. 17A-G).

Moranopteris serricula sometimes resembles M. knowltonicrum and both
species occur in Antilles. But M. serricula differs in having stipe 1.1-3.5
cm long with setae (vs. 0.1-0.2 mm long without setae), mostly chartaceous
laminae (ve. membranaceous), not gibbous segments (vs. conspicuzslly gibbous
on the fertile segments), mostly ca. 45—60° to costa (vs. 65-80° to costa),
and deltate (vs. mostly oblong to oblong-lanceclate) (Figs. 28A-D). Hodge

(1941) used the similar characteristics to distinguish both species.

12. Moranopteris liesneri (A. R. Sm.) R. Y. Hirai & J. Prado, Taxon Z20XX.

Grammitis liesneri A. R. Sm., Ann. Missouri Bot. Gard. 77: 257. 1990,
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Micropolypodium liesneri (A. R. Sm.) A. R. Sm., Noven 2: 422, 1992.
TYPE.-VENEZUFELA. Amazonas: Atabapo, base of cliff and forest below it
on slope of Huachamacari, 03°39'N, 65°43’wW, 1000-1300 m, 5 Mar 1985,
R. L. Liesner 18241 (holotype: UC-1535652). Figs. 18A—F.

Plants epipetric. Rhizome erect to decumbent with scales, the scales
1.0-1.8 mm X 0.3-0.5 mm, golden to slightly velllow-brown, ovate-lanceclate
to lanceolate, base cordate, apex acute, with apical or subapical gland-
like cells, margins with long setiform projectionsg, or sometimes with also
small lateral projections, rarely setiform projections occurring on the
scale surface on the 1/3 of distal portion, setiform projections red-brown,
0.1-0.4 mm long. Fronds erect to arcuate, determinate, 3.0-7.0 cm X 4.0-5.0
mm, sparsely setose; stipe 0.1-0.6 cm long, vyellow-brown, wings szsbsent;
laminae  linear, pinnatisect, pinnate at base, gradually tapering
proximally, chartaceous; rachis or costa mostly visibkble with dark
sclerenchyma abaxially, cbscured by laminar tissue adaxially, or scmetimes
slightly wisible with dark sclerenchyma adaxially; segments ascending,
mostly 40—45° to rachis or costa, 16-30 pairs, spaced 1.0-1.5 mm, slightly
alternate, gibbous, asymmetric, 3.1-5.3 X 0.9-1.7 mm, linear, slightly
decurrent at base, apex acute to rounded, margins plane or slightly
revolute, without hyaline cells; wveins usually furcate, at least in fertile
segments, or sometimes simple in  sterile segments, obhscured, (1y2
hydathodes per segment, the hydathodes visible adaxially, oblong or linear;
setae 1.1-2.2 mm long, dark red-brown, on both surfaces of the stipe,
rachis or costa, and laminar tissue; hairs present on the rachis or costa,
and laminar tissue (mainly near to rachis or costa akaxially), hyaline,
slightly red-brown, mostly unbranched, rarely branched hairs with a
setiform branch, 2 or 3(or 4)-celled, 0.2-0.3 mm long, rarely 5-celled (0.5
mm long) on the costa adaxially. Sori cone per segment, rounded, 0.8-1.5 mm
diam.

Distribution.—Endemic Lo Venezuela; 1000-1800 m (Figs. 13B, 2).

SPECIMENS EXAMINED . VENEZUELA. Amazonas: Rio Ventuari, Cafio Asisa, Rio Paru,

Serrania Part, 1800 m, 12 Feb 1951, Cowan & Wurdack 31415 (NY, US8).

Moranopteris liesneri 1s characterized by having sparsely setose
fronds, with spaced and linear segments, and also by its unbranched hairs
on the rachis or costa, and laminar tTissue abaxially (Figs. 18A—F). This
species presents also branched hairs with a setiform branch, but they are
rarer than unkbranched hairs.

Moranopteris liesneri 1s known only by two collections from Venezuela.

Consequently, the morphological concept of this species can be ampler than
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Detail of the fertile segments

Detail of the segments showing setae

B.

A. Habit.

Moranopteris liesneri.

13.
showing sori and setas abaxially.

FIs.

C.

Detalil of the venation (cleared leaf).

and hydathodes adaxially. D.

Btem

E.

A—TF: Cowan & Wurdack 31415 (NY).

Unbranched hairs from the costa.

B,

scale.
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presented here. For instance, Smith (1990) described this species as having
gimple veins and one hydathode per segment, but the analysis of other
gspecimen has shown that furcate veins and two hydathodes per segment are

also found in this species.

13. Morancopteris longisetosa (Hook.) R. Y. Hirai & J. Prado, Taxon 20XX.
Polypodium longisetosum Hook., Sp. Fil. 4: 225. t. 278 A. 1864.
Terpsichore longisetosa (Hook.) A. R. 8m., Noveon 3: 487, 1993,
LECTOTYPE (designated by Smith, 1995).-FECUADOR. Andes Quitensis,
s.d., W. Jameson 79 (K-575419; duplicate: 1E). Figs. 19A—F.

Polvpodium myriophyvllum Mett. ex Hook. & Baker, 3yn. Fil. 338. 1868.
Ctenopteris myricophylla (Mett. ex Hook. & Baker) Copel., Philipp. J. Sci.
84: 412. 1956. Grammitis myriophylla (Mett. ex Hock. & Baker) C. V.
Merton, Contr. U.S. Natl. Herk. 38: 108. 1967. Xiphopteris myriophylla
(Mett. ex Hook. & Baker) Crabbe, Brit. Fern Gaz. 9: 319. 1%967. LECTOTYPE
(here desgignated).-PERU. Puno: Tatanara, Aug 1854, W. Lechler 2567 (K-
575420; duplicates: K-575421; L-795476; frag. US-21383¢4).

Plants epiphytic, epipetric, or terrestrisl. Rhizome short-creeping
with scales, the scales 0.6-1.4 X 0.4—0.6 mm, vyellow-brown, sometimes
castaneous, ovate to slightly ovate-lanceclate, base slightly cordate, apex
acute, with apical or subapical gland-like cells, margins with glanduliform
projections. Fronds erect to pendent, determinate, 12.5-35.5 X 1.5-5.4 cm,
sparsely to moderately setose; stipes 2.8-12.0(—24.5) cm long, dark-brown,
wings absent; laminae cblanceclate to linear-lanceclate, pinnate-
pinnatisect, sometimes pinnate-pinnatifid, gradually tapering proximally,
membranaceous; rachis and costa visible with dark sclerenchyma abaxially

and adaxially, sometimes slightly visible with dark sclerenchyma adaxially;

pinnae ascending, 30—45°(—60) to rachis, 1940 pairs, spaced ca. 1.0-3.0
mm, alternate or subopposite in pinnate- pinnatifid laminae, not gikbous,
symmetric, 6.0-70.0 X 2.0-7.5 mm, linear, pinnatisect or pinnatifid,
glightly decurrent at base, apex attenuate, sometimes rounded to acute,
margins plane, with hyaline cells, sometimes inconspicucus; segments (1.4—
12.0-4.2 X 0.3-0.6(-1.4) mm; veins pinnate, inconspicucus, » 2 hydathodes
per pinnae, the hydathodes visible adaxially, linear or elliptic; setae
1.0-3.0 mm long, dark red-brown, sometimes vellowish, on both surfaces of
the stipe, rachis, costa, and laminar tissue; hairs present on the stipe,
rachis, costa and laminar tissue (mainly near to costa abaxially), hyaline,
glightly red-brown, 1-3-branched, the main branch 2 or 3-celled, (<—)0.15—
0.20 mm long, 1°F kranch 1 or 2-celled, (0.1-0.15-0.30 mm, 2™ Lranch 1-
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F16. 18. DMoranopteris longisetosa. A. Habit. B. Detail of the fertile
segments showing sori and setae abaxially. C¢. Detail of the segments
showing setae and hydathodes adaxially. D. Detail of the venation (cleared

leaf). E. Btem scale. F. Branched hairs from the costa. A—C: Herrera 3670
(UC). D—F: Rojas 3208 (NY).
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celled, < 0.1 mm long, B branch, if present, l-celled, < 0.1 mm long. Sori
> 2 per segment, rounded, 1.0-1.4 mm diam.
Distribution.—Costa Rica, Venezuela, Colombia, FEcuador, FPeru, and

Bolivia; 762-—3850 m (Figs. 13B, 2).

SELECTED SPECTIMENS EXAMINED.—COSTA RICA. Limon-Puntarenas border: Cordillera de
Talamanca, Cerrco FKasir, on the continental divide, 2950 m, 09°12'N,
83°03'W, 20 Sep 1984, Davidse & Herrera 29328 (UC). Puntarenas: Cantdn de
Buenos Aires, P. M. La Amistad, Tararia, Limon-Puntarenas, Pargue
International La Amistad, Senderc a Cerro Kamuk, entre Cerro Kas, 289003050
m, 095°127007N, B83°03730"W, & Nov 19%&, Rojas 3209 (NY). Puntarenas-Limon
border: Cordillera de Talamanca, between Cerro Kasir and Cerro Nai,
continental divide, 2900-3050 m, 09°12713”N, 83°03730”W, 22 Mar 1984,
Davidse et al. 25822 (L, UC). S8an José: Between Itamut and Bine peaks,
Fabrega massiff, Bocas del Toro, Panama, 3200 m, 5—9 Mar 1984, Gomez 22531
(UC). VENEZUELA. Trujillo: Paramo and cloud forest, Paramo de Guaramacal,
T62—214 m, 3 Fek 1987, wvan der Werff et al. 8800 (K, MO, UC). COLOMBIA.
Boyaca: Arriba de la carretera Tunja-Arcabuco, en la guebrada afluente del
rio Pémeca, 3200 m, 17 Cct 1967, Jaramille et al. 3704 (GH, MO). ECUADCR.
Azuay: Along road Gualaceo-FEl Limeon, scruk and parame, 31003500 m, 25 Aug
1989, wvan der Werff & Gudifo 11456 (UC). Carchi: Paramo E1 Angel, in the
pass on road E1l Angel-Tulcdn, 3750—3850, 00°41'N, 78°54'W, 15 May 1973,
Holm-Nielsen et al. 5479 (UC). Tungurahua: Santiago de Pillarc, Pargue
Nacional Llanganates, slope above south shore of Pisayambo reservolr, near
road, 3650 m, 01°04°3473, 78°24'00"W, 26 Aug 1999, Neill et al. 11886 (MO,
Uc). Peru. Cuzeco: TLa Convencion, Cordillera Vilcabamba, ca. 23 km walking
distance NE from the Hacienda Luisiana and the Apurimac River, 3000 m,
12°3078, 74°30'wW, 15 Jul 1968, Dudley 11134A (GH). Pasco: Oxapampa, Parque
Nacicnal Yanachaga—-Chemillén, Abra la Esperanza, 2800 m, 10°31’s, 75°20'W,
23 Mar 2003, Monteagudo et al. 4794 (UC). BOLIVIA. Cochabamba: José
Carrasco Torrico, 104 km antigua carretera Cochsbamba-Villa Tunari, 3150 m,
17°117s5, 65°407W, 25 Jun 19%6, Kessler et al. £684 (NY, UC). La Paz: Franz
Tamayo, PN-ANMI Madidi, senda FPelechuco-Mojos, localidad Tamkbo Quemado
(lugar para acampar), bajando por el sendero, poco después del 22 rio, 3470

m, 14°41's, 68°58'W, 29 Apr 2003, Jiménez 1770 (MO, UC).

Moranopteris longisetosa has rhizome scales with glanduliform
projections on the margins, pinnate frondse and pinnate veins {(Figs. 1%A-H).
This species varies 1in the laminse division, from pinnate-pinnatisect
(elsewhere) to pinnate-pinnatifid (in some specimens from Ecuador).

Moranopteris achilleifolia is the most similar species. However, it
can ke distinguished by its rhizome scales with entire margins (see

comments in this species) (Fig. 4E).
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Polypodium piligerum Hook. seems to be the same taxon as commented by
Smith (19%%3) and Smith and Moran (1995). It was described based on a
gpecimen from Ecuador and from the same type locality of Polyvpodiuam
longisetosum. However, Hooker (1841) described this specimen as having
rhizome scales as “nigro-fuscentibus, nitidis” and Moranopteris has not
this kind of rhizome scales. Unfortunately, the type of P. piligerum was
not locecated at K Herbarium to confirm these informations. Consequently,
this name is here treated as of uncertain applicaticn.
If Polypodium piligerum prove to be the same species, 1t has pricrity

over Moranopteris longlsetosa.

14. Moranopteris microlepis (Rosenst.) R. Y. Hirai & J. Prado, Taxon 20XX.
Polvpodium blepharcodes Maxon var. microlepls Rosenst., Repert. Spec.
Nov. Regni Veg. 22: 14. 1925. LECTOTYPE (designated by ILellinger,
19838).COSTA RICA. Tablazo, 1%00 m, 4 Mar 1908 [as “rFeb’], A. C.
Brade 80k (S-R5045; duplicate: UC-405706). Figs. 20A—F.

Plants epiphytic. Rhizome erect with scales, the scales 0.3—-0.8 mm X
0.2-0.3 mm, castaneous, ovate, sometimes lanceclate, base slightly cordate
to cordate, apex attenuate or acute, margins with long setiform
projections, sometimes setiform projections cccurring on the scale surface,
getiform projections red-brown, 0.3-0.5 mm long, cells of scales often
tinged of red-brown. Fronds erect tTo arcuate, determinate, 4.0-20.5 cm X
4.0-11.5 mm, moderately to densely setose; stipe 0.3-1.1 cm long, vellow-
brown to dark-brown, wings absent; Iaminae linear, pinnatisect, sometimes
pinnate at base, gradually tapering proximally, chartacecus; costa slightly
vizgible to wvisible with dark sclerenchyma abaxially, obscured by laminar
tigssue adaxially; segments slightly ascending, mostly 60—-80° to costa, 22—
49 pairs, spaced 0.5-1.4 mm, subopposite, gikbous, sometimes slightly
gibbous, asymmetric, (1.4—)2.8-5.6 X (1.0—-)1.5-2.5 mm, ocblong, slightly
decurrent at base, apex rounded to acute, margins plane to slightly
revolute, without hyaline cells; veins usually furcate, at least in fertile
segments, or sometimes simple in sterile segments, obscured, (1)2
hydathodes per segment, the hydathodes wvisible adaxially, oblong, cbhovate,
sometimes rounded; setae 1.0-3.9 mm long, dark red-brown, on both surfaces
of the stipe, costa, and laminar tissue; hairs present on the costa and
laminar tissue (mainly near to costa abaxially), hyaline, slightly red-
brown, or sometimes with branches tinged of red-brown, bkranched or rarely
unbranched, the branched hairs with (1 or) Z2-branched, the main branch 2 or
d3-celled, (<—)0.1% mm long, 1 branch 1 or Z2{or 2)-celled, 0.1-0.2{—0.3) mm
long, 2™ branch, if present, 1 ocr 2-celled, (<=)0.15 mm long, the

unbranched hairs, if present, 1 or 2-celled. Sori one per segment, rounded,
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FIc. 20. Moranopteris microlepis. A, Hakit. B. Detail of the fertile
segments showing sori and setas abaxially. ©. Detailil of the segments
showing setae and hydathodes adaxially. D. Detail of the wvenation (cleared
leaf). E. Stem scale. F. Unbranched and branched hairs from the costa. AC:
Smith 2426 (UC). D, F: Eluge 2003 (UC). E: Rojas 3603 (NY).
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1.8—2.2 mm diam.
Distribution.Costa Rica, Panama, Jamaica, and Guadeloupe; 6052800 m

(Figss 12B; 2

SELECTED SPECIMENS EXaMINED.— COSTA RICA. Cartago: Cuerici Reserve, road to the
east Just E of Villa Mills, 15 Jan 1999, Smith 2584 (UC). Heredia: Transect
trail between Volcadn Barva and TLa Selva Bicleogical Station, atlantic slope
of Veoleédn Barva, 1400 m, 2003, Kluge s.n. (UC). Puntarenas: Cantén de
Puntarenas, P. N. Isla del Coco, Isla del Coco, Sendero a Cerro Iglesias,
entre la punta de Cerre Pelon vy Cerro Iglesias, 530 m, 5°317557N,
§7°04745"W, 17 Jun 1997, Rojas 3603 (NY). San José: Zbout 10 km N of San
Rafael de Heredia on Volcan Barba, 1950 m, & Jul 1967, Bishop 833 (UC).
PANAMA. Chiriqui: Bugaba, Santa Clara, to Cerro Pando, 08°50’N, B82°447W, 28
Feb 1985, wvan der Werff & Herrvera 7295 (UC). Chiriqui-Bocas del Toro: trail
along continental divide to ca. 3 km E of Cerro Pate Macho, 20002200 m,
08°49rN, B2°23'wW, 7 Feb 1986, Smith et al. 2426 (NY, UC). JAMAICA.
Tweedside, 609—914 m, 1013 Apr 1903, Underwood 2107 (NY). GUADELOUPE.

o ey L7 Herminier g.r. (L)

Moranopteris microleplis 1z characterized by rhizome scales with red-
brown long setiform projections on the margins, moderately to densely
setose fronds, furcate wveins, two hydathodes per segment, and mostly
branched hairs mainly near and on the costa zbaxially (Figs. Z0A-F). These
hairs when have branches tinged of red-brown can ke helpful to recognize
this species. The rhizome scales vary from ovate (e.g., specimens from
Costa Rica) to lanceoclate (e.g., specimens from Jamaica).

Moranopteris plicata 18 similar to M. microlepis but they can be
distinguished wusing an assemblange of morphological c¢characters. The
differences bketween them can be noted even overlapping. The easiest
characters which distinguish them are the fertile segments (gibbous and
glightly ascending segments in M. microlepis vs. mostly not gibbous and
ascending segments in M. plicata, Fig. 26C). Moranopteris truncicola alsoc
differs by having a large variety of laminae division (pinnatifid, deeply
pinnatifid or pinnatisect), mostly membranaceous, and not gibbous segments
hee (E1g. B85€)4

Lelllinger (1989) synonymized Polypodium kblepharcdss Maxon var.
microlepis Rosenst. under Grammitis blepharodes (Maxon) F. Seym. (=
Moranopteris taenifolia). However, M. taenifolia differs by hairs, which
are mostly unbkbranched and branched with setiform branches.

The lectotype of Moranopteris microlepls was selected by Lellinger
(1989), but the specimen at 8 (duplicate UC) shows a different date from
the protologue. It is procbably only a minor error by Rosenstock (1825) when

he published the variety.
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15. Moranopteris nana (Fée) R. Y. Hirai & J. Prado, Taxon 20XX. Polypodium
nanum Fee, Gen. Filic. 5: 238. 1852. Xiphopteris nana (Fée) Copel.,
Amer. Fern J. 42: 107. 1952, Micropolvpodium nanum (Fee) A. R. Sm.,
Novon 2: 425, 1992, LECTOTYPE (here designated).—FRENCH GUIANA.
Without exact locality: =.d., F. M. R. Leprieur s.n. [71407] p.p. (P-
£96190; duplicates: P-696243, B-200142439). Figs. 22A—F.

Polvpodium klanchetii C. Chr., Bot. Tidsskr. 25: 78. 1%02. Polypodium
exiguum Fée, Crypt. Vase. Br. 1: 89, t. 37, f. 1. 1869, nom illeg., nocn
Heward (1838), nec Griseb. (1864). Grammitis exigua (Fée) Brade, Sellowia
18: 79. 1966. Grammitis blanchetii (C. Chr.) A. E. 8m., Ann. Missouri
Bot. Gard. 77(2): 257. 1920, LECTOTYPE (here designated).—BRAZTL. Bahia:
1857, J. 5. Blanchet 8 (EB; duplicate: P-n.v.).

Plants epiphytic, rarely epipetric. Rhizome erect with scales, the
scales 0.5-1.1 mm X 0.15-0.30 mm, vellow-brown to orange-brown, ovate-
lanceolate to lanceclate, base sglightlyv cordate, apex acute, margins with
long setiform projections, mostly on the 1/3 of distal portion, setiform
projections red-brown, 0.1-0.2(-0.3) mm long. Fronds erect to arcuate,
determinate, (1.6—)5.0-8.0(—12.0) cm X (2.9=)4.0-5.5 1mm, sparsely to
moderately setose; stipe (0.1-)0.5-1.0 cm long, vellow-brown to dark-brown,
narrowly winged; laminae linear, pinnatisect, sometimes pinnate at base,
gradually tapering proximally To a narrow wing, chartaceocus; costa slightly
vigible to wvisgible with dark sclerenchyma abaxially, cbscured by laminar
tissue adaxially; segments slightly ascending, mostly (45—)60—-85° to costa,
(7—)22—39(—50) pairs, spaced (0.2-)1.2-1.7 mm, alternate to subopposite,
gibbous, asymmetric, (1.0—)1.6-3.2 X 0.9-1.7 mm, ovate to cblong, sometimes
deltate, decurrent at base, apex rounded to slightly acute, margins plane
to slightly revcoclute, without hyaline cells or inconspicuous; veins usually
furcate, at least in fertile segments, or sometimes simple in sterile
segments, obscured, (1)2 hydathodes per segment, the hydathodes visible
adaxially, elliptic or obovate; setase (0.32-)0.6-1.3(-1.6) mm long, dark
red-brown, on koth surfaces of the stipe, costa, and laminar tissue; hairs
present on the costa and laminar tissue (mainly near to costa abaxially),
hyaline, =lightly red-brown, or rarely with branches tinged of red-brown,
branched or rarely unkranched, sometimes these branched hairs with a
setiform branch, the unbranched hairs with 2 or 3 {or 4)-celled, (<—)0.15(—
2.0) mm long, the branched hairs 1 or 2-branched, the main branch 2 or 3-
celled, (<—)0.2 mm long, 1% branch 1 or 2-celled, (<—)0.1(—0.35) mm long,
2" branch, if present, 1 cr Z-celled, (<)0.10(-0.1%5) mm leng. Sori cne per

segment, rounded, (0.5—)1.2-1.5 mm diam.



108

£ 4 A A
¥ B e BT BY Y

F1c. 22. Moranopteris nana. A. Habit. B. Detail of the fertile segments
showing sori and setae abaxially. C. Detail of the segments showing setae
and hydathodes adaxially. D. Detail of the venation (cleared leaf]. E. Stem

gcale. F. Unbranched and branched hairs from the costa. A-C: Cid et al. 520
{INPR) . D: Lopes & Pietrobom 518 (3FP). E-F: Cremers 7260 (CAY).
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FIz. 2Z3. 4. Distribution of Moranopteris nana (=), M. npimbata (A), M.
perpusi1ls (M. EB. Distribution of M. rupicelaz [+, M. serriculaz (H), M.
setosa (&), and M. simplex (4).
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Distribution.—Costa Rica, Panama, Trinidad and Teobage, French Guiana,
Suriname, Guyana, Venezuela, Colombia, Peru, and Brazil; 5-1400 m (Figs.

2B B

SELECTED SPECIMENS EXaMINED. —COSTA RICA. San José: 3San Isidro del General, €70
m, 26 Jul 1940, Chrysler & Roever 5246 (NY). PANAMA. Coeclé: Bismarck, above
Penonome, 609914 m, 5—19% Mar 1908, Williams 452 (NY). Darién: Tres Bocas
on the Rioc Coasi, 1 May 1968, Kirkbride & Duke 1380 (NY). Panama: Subida
para Cerro Jefe, 700 m, 13 Mar 19649, Sucre et al. 4860 (RB). TRINIDAD AND
TOBAGO. Trinidad: Aripc road, on a tree-trunk, in a gully, near 2 mile
post, 19 Mar 1926, Broadway 6061 (K). FRENCH GUIANA. Crigque Kapiri, R. N.
2, Bassin de 1'Approuague, 70 m, 04°07’N, 52°05'W, 16 Jan 1991, Cremers
11632 {(cay, P, UC, US); Crigque Voltalre, Bassin du Marcni, 05°09'N,
54°107W, 15 May 1988, Feuillet 9844 (CAY); Face Nord de la Montagne de Kaw,
13 May 1985, Cremers 8687 (CAY); Mont Galbao, secteur Est., 600 m, 03°36'N,
53°177%W, 14 Jan 1986, Granville et al. 8677 p.p. (US); Mont Saint-Marcel,
zone Sud-est du massif, 280 mwm, 02°237007N, 53°00720"W, 23 Jul 2002,
Granville et al. 15439 (CAY). SURINAME. 8ipaliwini: Tn montibus, qui
dicuntur Nassau, on dead log, in forest near km 7.5, 11 Mar 1949, Lanjouw &
Lindeman 2592 (U3). GUYANA. Cuyuni-Mazaruni: Paruima, 9 km W, Ararata scrub
area, 800 m, 05%°497N, &1°08’W, 4 Jul 1997, Clarke et al. 5348 (CAY, US). U=
Takutu-U. Essequibo: Rewa River, summit of unnamed peak, 5.6 km W of camp,
400 m, 02°587497N, 5B°38727"W, 19 Feb 1997, (Clarke 3685 (NY, US). Potaro-
Siparuni: Kaieteur Falls Naticnal Park, relatively moist forest along trail
to Tukelt, 500 m, O05°10’N, 59°29'W, 17 Apr 1988, Hahn et al. 4721 (US).
VENEZUELA. Amazonas: Atabapo, Serrania del Paru (Arcke), Sabanas sobre
colinas onduladas en el sector centro-nororiental de la serrania, al 3 del
Ric Parud, 710 m, 04°337N, 65°31'W, 5-6 Oct 1979, Huber 4353 (US). Bolivar:
Cafic Pablo, tributary of Rio Caura, ca 6 km east south east L&s Pavas
(Salto Para), 240 m, 06°14’N, 64°24’W, B8 May 1982, Liesner & Morillo 13928
(VEN) . Miranda: Parque Nacicnal de Guatope, 610710 m, 29 Nov 19861,
Stevermark 90175 (US). Tachira: Uribante, Fmpresa Las Cuevas near La
Fundacién, 900 m, 08°50'N, 71°47'wW, 7 Jul 1983, van der Werff & Gonzdlez
5005 (Mo, UC). COLOMBIA. Antiogquia: Ancri, Regién Providencia, sector
Aljibes-La Tirana, desembocadura de la guebrada Buenos Aires al rio Anori,
500 m, 07°17736”N, 75°047027W, 18 Jan 2004, Rodriguez et al. 4500 (HUA,
NY). Cagquetd: Sierra de Chiribiguete, Bosque mas cercano a la Cueva de las
Pinturas, 600 m, 01°05’N, 72°40'W, 24 Aug 1992, Palacics et al. 2579 (MO,
NY). Choeé: Camp Curiche, S. of Boca Curiche, 26 May 1967, Duke 11675 (MO,
Us). Meta: about 20 km southeast of Villavicencio, 500 m, 17 Mar 1939,
Killip 34287 (US). PERU. Pasco: Oxapampa, Palcazu valley, Cabeza de Mono,
5-6 km west of Iscosacin, 325 m, 10°12fs, 75°14’'W, 13-19 2Apr 1983, Smith

3805 (MO). BRAZTIL. Amapa: Ric Ciapoque, near first cacheeira on Rio Taue,
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02°53'N, 52°22'W, 24 Aug 1960, Irwin et al. 47778 (NY, US). Amazonas:
Manaus—-Caracaral Road, km 26, trilha subindo o© Barre Branco, 02°5373,
59°587W, 14 Mar 1995, FPrado et al. 590 (INPA, SP). Para: Macau airstrip, 1h
e meia upstream from Lageira airstrip, on Ric Maicuru, 243 m, 00°557S,
54°26'W, 24 Jul 1981, Strudwick et al. 3524 (INPA, NY, US). Roraima: Rio
Branco, Surumid, “Serra de Meivary™, 1100 m, Nov 1209, Ule 13 (B). Ronddénia:
Vilhena, Estrada que wvai para Aripuand, lccal Fazenda Flor da Serra, a 15
km de Vilhena, 20 May 1984, Reosdric et al. 443 (MG). Pernambuco: Jagueira,
Usina Colénia, mata cérrego da Guatiba, 652 m, 08°437007S, 35°50725"W, 6
Dec 2001, Lopes & Pietrocbom 518 (MBM, RB, SP). Bahia: Tlhéus, s.d., Riedel
s.n. (P). Mato Grosso: Chapada dos Guimardes, 16 Nov 1975, Hatschbach 37625
(UC, MEM) .

Moranopteris nana has sparsely setose fronds, furcate wveins, two
hydathodes per segment, mostly ovate, gibbous segments, and rhizome scales
with setiform projecticons on the 1/3 of distal poertion (Figs. 22A-E).

Moranopteris nana is variable in its hairs which occur near and on the
costa abaxially. These hairs are branched, mostly 1 or 2-branched, or
scmetimes unbranched and branched hairs (Fig. 22F). The branched hairs with
a setiform branch are less frequent.

Rodriguez et al. 4500 (HUZR, NY) is an unusual specimens of
Moranopteris nana by having segments more spaced, gikbous, and cblong-
lanceoclate. Maybe 1t might represent a new species, but we did not find
other gpecimens tTo confirm this hypotheses and we prefer to interpret it
here as only a variation of M. nana. Alsc, the duplicate at NY did not show
gsegments so spaced as much as the specimen at HUA.

The most similar species 1s Moranopteris tasnifolia. There 1s an
overlapping in their kind of halrs. However, M. taenifolia differs by

moderately setogse fronds, and less spaced segments (0.4-1.0 ws. 1.2-1.7

mm) .

In the protologue by Fée (1852), Polypodium nanum was described based
on a specimen of Leprieur s.n. (Herb. Cl. Moug.), s.d., from “Guyana”
[French Guiana]. Unfortunately, no material collected by Leprieur was found

at B, NY, P, and US herbaria had a label from Herbk. Cl. Moug.

Hierconymus (1905) pointed out that the specimen Leprieur 140 was
prokably authentic, for this reason we choosed this material as lectotype
(P). Futhermore, this specimen and their duplicates match perfectly with
the protologue. There iz only one divergency on the collection date can be

Jun 1834 (P-6%6190) or only 1833 (P-696243) or undated (B-2001424339).

16. Moranopteris nimbata (Jenman) R. Y. Hirai & J. Prado, Taxon 20XX.
Polypodium nimbatum Jenman, J. Beot. 24: 271, 1886. Xiphopteris

nimbata (Jenman) Copel., Amer. Fern J. 42: 108. 1952. Grammitis
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nimbata (Jenman) Proctor, Bull. Inst. Jamaica Sci. Ser. b: 34. 1853.
Micropolypodium nimbatum (Jenman) A. R. Sm., Novon 2: 422, 1992,
LECTOTYFE (designated by Proctor, 1985) . —JAMAICA., Without exact
locality, s.d., collector unknown [J.P. 2067] (IJ-n.v.; duplicates:
NY-127088 p.p.; US-69216l; frag. NY-127087; photo IJ-n.v. and US-
n.v.). Figs. 24A—F.

Plants epiphytic. Rhizome erect with scales, the scales 0.8-1.5 mm X
0.2-0.3 mm, castaneous, ovate-lanceclate, kase slightly cordate, apex
acute, sometimes with apical or subapical gland-1like ¢ells, margins with
long setiform projections, or sometimes with alsc small lateral
projections, sometimes setiform projections cccurring on the scale surface,
setiform projections red-brown, 0.10-0.15 mm long. Fronds erect to arcuate,
determinate, 2.0-6.0(=10.0) ecm X 3.0-4.5 mm, moderately to densely setose;
stipe 0.3-0.5 cm long, rarely 1.0 cm, vyellow-brown todark-brown, wings
gbsent; laminae linear, pinnatisect, sometimes deeply pinnatifid, sometimes
pinnate at base, gradually tapering proximally, chartaceous; costa cbscured
by laminar tTissue abaxially and adaxially, scmetimes visible with dark
sclerenchyma at base abaxially; segments ascending, 60—70° to costa, (12—
123-32(—51) palirs, spaced 0.2-0.5 mm, subopposite, not gikbous, symmetric,
1.3—2.0(=3.0) x 1.0-1.4(—2.0) mm, ovate toc obleng, slightly decurrent at
bage, apex rounded, margins plane to slightly revolute, without hyaline
cells, or sometimes inconspicucus; veins usually furcate, at least in
fertile segments, or sometimes simple in sterile segments, cbscured, (1)2
hydathodes per segment, the hydathodes visible adaxially, rounded; setae
0.5—2.1 mm long, dark red-brown, on both surfaces of the stipe, costa, and
laminar tissue; hairs present on the costa, and laminar tissue (mainly near
to costa abaxially), hyaline, slightly red-brown, or sometimes with
branches tinged of red-brown, (1 or) 2-branched, the main branch 2 or 3-
celled, (<—)0.15 mm leong, 1°F branch 1 or 2-celled, (0.05-)0.1-0.2 mm leong,
27 branch, if present, l-celled, < 0.1 mm long. Sori one per gegment,
rounded, 0.9-1.4 mm diam.

Distribution.—Endemic to Greater Antilles (Cuba, Jamailca, and

Dominican Republic); 1000—-1¢67¢ m (Figs. 23A, 2).

SELECTED SPECIMENS EXAMINED. —CUBA. Loma del Gato, 1100 m, Aug 1923, Clement 1007
(P); Sevilla, near Santiago, Jiquarito, Mt. Sierra Maestra, 1036 m, 18 Sep
1906, Tavior 540 (NY). JAMAICA: Base of John Crow Peak, 15241676 m, 183 Apr
1903, Underwood s.n. (NY); Cinchona, 1495 m, 19 Mar 1908, Watt 182 (3):
Rose Hill, 12 Mar 1885, Harris 3180 (K). DOMICAN REFUBLIC. S8an Cristobal-
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Fic. 24. Moranopteris nimbata. A. Habit. B. Detail of the fertile seqments
showing sori and setas abaxially. ©. Detail of the segments showing setae
and hydathodes adaxially. D. Detail of the venation (cleared leaf). E. Stem
scale. F. Branched hairs from the costa. AC, E: Eggers 35685 (P). D, F:
Clement 1007 (P).
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Peravia border: Cordillera Central, broad-leaved forest (much cut over)
along Rio Mahoma, 5.3 km E of Piedra Blanca-Rancho Arriba road, from point
1% km SW of Piedra Blanca, 11.2 km NE of Rancho Arrika, 0.7 km NE of La
Penita, 1000 m, 28 Feb 1983, Mickel et al. 2050 (NY). B8Santo Domingo:
Cordillera Central, prov. Monte Cristi, Moncién, Lagunas de Cenabé, 1200 m,

4 Jun 1929, Ekman 12732 (B, K, NY, S).

Moranopterlis nimbata 1s endemic to the Greater Antilles. It 1is
recognized by rhizome scales with red-brown long setiform projections on
the margins, pinatissect or deeply pinnatifid laminae, moderately to
densely setose, furcate veins, two hydathedes per segment, not gibkbbous
segments, and branched hairs mainly near and on the costa abaxizlly (Figs.
24A—F). These halirs have sgsometimes branches tinged of red-brown and this
can be helpful to recognize this species.

FEggers 3685 and Wright 1049 (PH) are a somewhat unusual by having
slightly gibbous segments, but they agree to Moranopteris nimbata in all
other characteristics.

Moranopterlis nimbata can be sometimes confused with M. microlepis and
M. kasiattenuata, but these two species differ by gibbous segments and
entire margine of the rhizome scales, respectively.

The duplicate of type at NY-127088 1is pro-parte with Moranopteris

trichomancides.

17. Moranopteris perpusilla (Maxon) R. Y. Hirai & J. Prado, Taxon 20XX.
Polvpodium perpusillum Maxon, Contr. U.S. Natl. Herb. 17: 409. pl.
13-A. 19%13. Xiphopteris perpusilla (Maxcn) Copel., Amer. Fern J. 4Z2:
95. 1952. Micropolvpodium perpusillum (Maxon) A. R. Sm., Novon 2:
422. 1992. TYPE.-BRAZIL. Minas Gerais: Serra do Caraga, Mar 1892, E.
Ule s.n. f(holotype: US-534909; isotypes: P-632717, P-632718). Figs.
25AF.

Plants epipetric. Rhizome erect with scales, the scales 1.1-2.7 mm X
0.4-0.65 mm, golden to vyellow-brown, ovate-lanceclate, sometimes ovate,
base cordate, apex acute, margins entire, or sometimes with alsc small
lateral projections. Fronds erect to arcuate, determinate, 1.7—4.7 cm X
2.0-3.0 mm, not setose; stipe 0.2-0.7 cm long, vellow-brown to dark-brown,
narrowly winged; laminae linear, pinnatisect, gradually tapering proximally
to a narrow wing, chartaceocus; costa visible with dark sclerenchyma
zbaxially and adaxially; segments ascending, ca. 30—45° to costa, 9516
pairs, spaced ca. 0.4—0.8 mm, subopposite, alternate at base, not gibbous,
symmetric, 1.1—2.0 X 0.7-1.0 mm, oblong toc deltate, decurrent at base, apex

rounded, margins s=lightly revolute, without hyaline cells; veins usuzlly
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L)

Fic. 25. Moranopteris perpusilia. A. Habit. B. Detail of the fertile
segments  showing =ori abaxially. . Detail of the =zegmentz showling
hydathedes adaxially. D. Detail of the wvenation (cleared leaf). E. Stem

scale. F. Unbranched and branched hairs from the costa. AF: Hirai 574
[(SP).
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furcate, at least 1in fertile segments, or scmetimes simple in sterile
gegments, obscured, (1)2 hydathodes per segment, tThe hydathodes visible
adaxially, elliptic; setae absent; hairs on the stipe, costa, and laminar
tissue [(mainly near to costa abaxially), vellowish, slightly red-brown,
unbranched and branched, the unbranched hairs 3—-5(6—)-celled, 0.1-0.4 mm
leng, the branched hairs 1 or Z2-branched, the main branch 3 or 4-celled,
0.15-0.30 mm long, 1% branch 1-3-celled, (<—)0.15—-0.25 mm long, g branch,
if present, 1 or 2-celled, < 0.1 mm long. Sori one per gegment, rounded,
0.9-1.2 mm diam.

Disgtribution.—Endemic to Southeast Brazil (Minas Gerals State); 550—

1300 m (Figs. 23A, 2).

SELECTED SPECIMENS EXaAMINED. —BRAZTL,. Minas Gerais: Catas Altas, RFPN do Caraga,
Bocaina, proximo a cachoeira, 1270 m, 20°0772573, 43°27753"W, 2 Jun 2008,
Hirai et al. 574 (3SP); Conceigdo do Mato Dentro, Pargue Natural de Ribeirdc
do Campo, Cachoelira do Capdo Grande, 1250 m, 19°0475373, 43°35722"W, 29 May
2003, Salinc et al. 8718 (BHCR).

Moranopteris perpusilla i1is endemic to Scutheast Brazil. Tt is easialy
recognized ky rhizome scales with entire margins, pinatissect laminae,
segments ca. 30—45° to costa, furcate veins, and two hydathodes per segment
(Figs. 25A—F). Morecver, 1t has not setae on its fronds.

Labiak and Prado (2005b) pointed out that Moranopteris perpusilla was
known only from the type-specimen collected by Ule in 1882, After 108 vyears
it was recollected at Conceigdo do Mato Dentro in Minas Gerais State.

Moranopteris perpusilla seems most closely related to M. grisebachii
(Antilles) as commented before. Another similar speciesg, also endemic to

Southeast Brazil, is M. setosa but differs by having setose fronds.

18. Moranopteris plicata (A. R. Sm.) R. ¥. Hirai & J. Prado, Taxocn 20XX.
Grammitis plicata A. R. Sm., Ann. Misscuri Bot. Gard. 77: 258. 1990.
Micropolypodium plicatum (A. R. Sm.) A. R. Sm., Novon 2: 422, 1992.
TYPE.VENEZUELA. Amazonas: Serrania Paru, Cafic Asisa, Rio Ventuari,
cumbre just south of valley head of Camp Stream, 2000 m, Z Feb 1951,
R. 8. Cowan & J. J. Wurdack 31164 (holotype: UC-1526738; isotypes:
NY-148¢05, US-2291748). Figs. 26A—G.

Plants epiphvytic. Rhizome erect with scales, the scales 0.6-1.2 mm X
0.15-0.30  rm, golden to slightly vyellow-brown, ovate-lanceclate to
lanceoclate, base glightly cordate, apex acute, sometimes with apical or
subapical gland-like «¢ells, margins with long setiform projections,
especially toward the apex, sometimes setiform projections occocurring on the

scale surface, setiform projections red-brown, 0.1-0.2 mm long. Fronds



117

erect to pendent, determinate, 2.5-7.7(-12.5) cm X 3.0-6.0 mm, moderately
to densely setosgse; stipe 0.3-0.9 com long, dark-brown, narrowly winged;
laminae linear, pinnatisect, gradually tapering proximally to a narrow
wing, chartaceous, sometimes slightly membranacecus; costa visible or
scmetimes slightly wvisible with dark sclerenchyma abaxially, cbscured by
laminar tissue adaxially; segments ascending, 45—60° to costa, 10-29 pairs,
gpaced 0.6-1.0 nmm, segments at base more distant 1.0-1.6 mm, subopposite,
not gikbous, rarely gibbous, symmetric, 1.2—2.7 X 0.8-1.4(—1.7) mm, ockleng,
decurrent at base, apex rounded to slightly acute, margins plane, sometimes
slightly revolute, without hyaline cells, or scmetimes inconspicuocus; veins
usually furcate, at least 1in fertile segments, or sometimes simple in
sterile segments, ocbscured, (1)2 hydathodes per segment, the hydathodes
vigible adaxially, elliptic; =etae 2.0-3.4 mm long, dark red-brown, on both
surfaces of the stipe, costa, and laminar tissue; halrs present on the
stipe, costa, and laminar tissue (mainly near to costa abaxially), hyaline,
glightly red-brown, or rarely with branches tinged of red-brown, 2 or 3-
branched, the main branch 2—4-celled, 0.10-0.25 mm Ilong, 1% branch 1-3-
celled, (<)0.10(—0.15) mm long, 2™ branch, if present, 1 or Z-celled, <
0.1 mm leng, 3% branch, if present, 1l-celled, < 0.1 mm long. Sori one per
segment, rounded, 0.9-1.2 mm diam.

Distribution.—Costa Rica, Venezuela, Colombia, Ecuador, Peru, and

Brazil; 9002560 m (Figs. Z21B, 2).

SELECTED SPECIMENS EXaMINED. —COSTA RICA. Cartago: Pasture and old tree stumps to
the west of Quebrada Casa Blanca, Tapanti, 1350 m, 0%°47’N, B3°48'W, 1 Feb
1986, Smith et. al. 2200 (UC). VENEZUELA. AmazZonas: Atabapo, Slope of Cerro
de Marahuaca, Ric Yameduaka arriba, 1225 m, 03°387N, 65°28'W, 19 Feb 1985,
Liesner 17674 (MO, ey s Bolivar: Heres, Cerro Marutani, cunbre,
afloramiento de piedra arenisca en la altiplanicie a lo largoc del Rio
Carla, afluente de las cabeceras del Rio Paragua, 1200 m, 03°50fN, 62°15'W,
1114 Jan 1981, Steyermark et al. 123952 (NY, MO, RB). BRAZIL. Amazonas:
Platd da Serra Aracd, parte SE da Serra Norte, margem da mata de galeris,
arredores da pista, 1150-1250 m, 00°51’8, 63°22'W, 18 Feb 1984, Tavares et
al. 85 (NY). COLOMBIA. Santander: Charala, Virolin, 1700 m, Fek 1992, Tohba
& Barkbosa 140 (MO). Choed: Hoyva del Ric San Juan, alrededores de Palestina,
04°10'N, 77°10'W, 26 Mar 1979, Forero et al. 4053 (MO, US). ECUADOR.
Zamora-Chinchipe: Tn the vicinity of the mining camp at the Ric Tundaime,
along trail to mining site above the camp, 1100—1400 m, 03°34’44"g,
78°247117W, 9 Nov 2004, wvan der Werff et al. 19433 (MD, NY, UC). PERU.
Cajamarca: San Ignacic, San Jogé de Lourdes, Cordillera entre bajo y alto

Picorana, 2550-2560 m, 04°59’s, 78°53'W, 7 Dec 1998, Campos et al. 5970
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FI6. 26. Moranopteris plicata. A. Habit. B. Detail of the fertile segments
showing sori and setas abaxially. €. Dstail of the zegmentsz showing setas
and hydathodes adaxially. D. Detail of the wvenation (cleared leaf). E. Stem
scale. F. Detail of the apex of the rhizome scale. 3. Branched hairs from
the costa. A—G: Maguire & Politi 27930 (NY).
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(MO, UC). Junin: Schunke Hacienda, above San Ramdén, 1700-1800 m, Aug—Oct
1923, Schunke A157 (US).

Moranopteris plicata is characterized by having rhizome scales with
red-brown long setiform projections on the margins, densely setose fronds,
getae with 2.0-3.4 mm long, furcate wveins, not gibkbous segments, and
branched hairs mainly near and on the costa abaxially (Figs. 262—G).

This species was originally desceribed with a small plant (3 to 5 mm
long), usually with conduplicately folded laminae, and simple veins. After
analyses of other specimens from Venezuela we concluded that the species
can be larger (up te 12.5 com long) than the specimens firstly described,
also with furcate wveins and two hydathodes per segment. It seems that the
conduplicately folded lamina results from drying the specimen.

Steyermak et al. 123952 (a paratype) has some segments with furcate
veins, two hydathodes per segment, and slightly gibbous. This material
shows a little of variation in Moranopteris plicata, which were observed in
other specimens.

Some specimens can have unusual conspicucus gibbous segments such as
Beitel 85283 (UC), but in the same plant there are also not gikbous
segments. In the other characterists they agree with our concept of
Moranopteris plicata.

Moranopteris nana 1is the most similar species but in contrast has
sparsely setose fronds, smaller setae (0.6-1.3 mm long), gibbous segments,
and branched-hairs mostly less branched (Figs. 2Z2A-F). Also, M. nana cccurs

often in lower altitudes (mostly below 200 m, Fig. 2).

19. Moranopteris rupiceola E. Y. Hiral & J. Prado, Taxon 20XX. TYPE.-GUYANA:
Mazaruni-Potarec, Roraima, summit, TLa Proca Camp, east of border, near
Lake Gladys, 2800 m, 05°15’36”N, 60°13'W, 14 Apr 1988, R. L. Liesner
23289 (holotype: MO; isotypes: UC, VEN). Figs. 27aG.

Plants epipetric. Rhizome erect with scales, the scales 2.1-2.7 mm X
0.3-0.4 mm, vellow-brown, lanceoclate, base slightly cordate, apex acute,
mostly with apical or subapical gland-like cells, margins with long
setiform projections, or with alsc small lateral projecticns, rarely
setiform projections occcurring on the scale surface, setiform projections
red-brown, 0.15-0.30 mm lcng. Fronds erect to arcuate, determinate, 5.5—
13.0 cm X 4.5-10.0 mm, sparsely setocse; stipe 0.5-1.0 cm long, yellow-brown
to dark-brown, narrowly winged; Iaminae linear, pinnatisect, graduslly
tapering proximally to a narrow wing, chartacecus; costa visible or

glightly wvisible with dark sclerenchyma abaxially, slightly visible with

dark sclerenchyma adaxially; segments slightly ascending, 60—80° to
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FIc. 27. Moranopteris rupicola. A. Habit. B. Detail of the fertile segments
showing sori and setas abaxially. €. Destail of the s=segments showling setas
and hydathodes adaxially. D. Detail of the wvenation (cleared leaf). E. Stem
scale. F. Detail of the apex of the rhizome scale. G. Unbranched and
kranched hairs from the <costa. A, E, F: Lissner 23282 (MO, D, G:
Stevermark et al. 115850 (UC).
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costa, 17-36 pairs, spaced (0.4=)0.6-1.8 mm, subopposite, gibbous,
asymmetric, 2.8-4.9 X 1.%-2.9 mm, oklong, decurrent at kase, apex rounded
to slightly acute, margins plane, without hyaline cells, or inconspicuocus;
veins usually furcate, at least in fertile segments, or sometimes simple in
sterile segments, cbscured, (1)2 hydathodes per segment, the hydathodes
vigikle adaxially, obovate or linear; setae, 1.6-2.4 mm long, dark red-
brown, on both surfaces of the stipe, costa, and laminar tissue; hairs
present on the costa and laminar tissue, rarely on the margins (mainly near
to costa abaxially), hyaline, slightly red-brown, branched or rarely
unbranched, the branched hairs mostly 1 or Z2-branched, the main branch 2 or
3=—celled, 0.15—0.25 mm long, 1%F branch 1 or 2—celled, or sometimes 2-celled
in the same insertion point, (<—)0.10(—=0.15} mwm long, 2" branch, if
present, l-celled, < 0.1 mm long, the unbranched if present, l-celled, <
0.1 mm long. Scri cone per segment, rounded, 1.5-1.8 mm diam.

Distribution.—Guyana, Venezuela, and probably Brazil; 2360-2800 m
(Figs. 23B, 2).

SPECIMENS EXAMINED . VENEZUELA. Bolivar: Cumbre del Ptari-tepui, =zl norte de la
Misiétn de Santa Teresita de Kavanayén, 2360-—2420 m, 05°457N, 61°45°wW, 23
Feb 1878, Steyvermark et al. 115650 (GH, UC, VEN).

Moranopteris rupicola has rhizome scales with red-brown long setiform
projections on the margins, sparsely setose fronds, gibbous segments,
furcate veins, two hydathodes per segment, and mostly branched hairs mainly
near and on the costa (Figs. 27A-G).

The specific epithet refers to the habitat where this species grows on
rocks of the Venezuelan tepuis.

Moranopteris rupicola resembles M. taenifelia, but they are easly
distinguished by the hairs that mostly occur near and on the costa
gbaxially. Moranopteris taenifolia differs in having unbranched hairs and

branched hairs with 1 or 2 setifeorm branch (Fig. 32F).

20. Moranopteris serricula (Fee) R. Y. Hirai & J. Prado, Taxon Z20XX.
Polvpodium serricula Fee, Gen. B T, 238. 1BHZ, Xiphopteris
serricula (Fée) Copel, Amer. Fern J. 42: 101. 1852, Grammitis
serricula (Fée) Proctor, Rhodora 63: 35. 19%9¢l. Micropolypodiam
serricula (Fee) A. R. Sm., Novon 2: 422. 1892, LECTOTYPE (here
designated) . —GUADELOUPE. Aux. deux Mamelles, s.d., G. &. Perrottet
g.n. (B-200149328; duplicate: RB-216528 p.p.). Figs. 28A—H.
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Plants epiphytic, rarely epipetric. Rhizome erect to decumbent with
scales, the scales 32.2-3.7 X 0.3-1.0 mm, yellow-brown to orange-brown,
lanceolate, base slightly cordate, apex acute, sometimes with apical or
subapical gland-like cells, margins entire, or with alsc small lateral
projections, these projections sometimes furcate. Fronds erect te slightly
pendent, determinate, 7.5-18.5 om X 4.0-6.5(—7.0) mm, mostly sparsely
setose; stipes 1.1-3.5 ¢em long, yellow-brown to dark-brown, narrowly
winged; laminae linear, pinnatisect, gradually tapering proximally to a
narrow wing, chartaceous; costa slightly wvisible with dark sclerenchyma

abaxially, or sometimes chscured by laminar tissue, slightly obscured by

laminar tissue adaxially; segments ascending, ca. 45—60° to costa, 18—63
pairs, spaced ca. 0.6-1.8 mm, subopposite, mostly not gibbous, symmetric,
1.8-3.3(—3.9) X 1.1-2.0(—2.5) mm, mostly deltate, sometimes ovate-cbkblong or
oblong, decurrent at base, apex rounded to slightly acute, margins plane,
without hvaline cells; veins usually furcate, at least in fertile segments,
or socmetimes simple 1in sterile segments, chbscured, (1)2 hydathodes per
segment, the hydathodes visible adaxially, elliptic or cbovate; setae 0.8—
2.5(=3.7) mm long, dark red-brown, on both surfaces of the stipe, costa,
and laminar tissue; hairs present on the costa and laminar tissue (mainly
near Lo costa akaxially), hyaline, <=lightly red-brown, mostly Z{ocr 3)-
branched, the main branch (2 or) 3 or 4-celled, 0.1-0.2 mm long, 1% branch
1-3{or 4)y-celled, < 0.1(-0.2) mm long, 2™ branch 1 cr 2 (or 3)-celled, <
0.1(-0.15) mm long, 3% branch, if present, l-celled, < 0.1 mm long. Sori
one per segment, rounded, 1.1-1.6 mm diam.

Distribution.Dominica, Guadeloupe, Martinique, Trinidad and Tcbago,

and Venezuela; 700-1950 m (Figs. 23B, 2).

SELECTED SPECIMENS EXAMINED. —DOMINTICA. Saint George: Morne Anglais, 763—1142 m,
3 RAug 1938, Hedge 53 (NY); Summit Morne Trois Pitons, 1400 m, 23 Feb 1940,
Hodge & Hodge 39863 (B, K, L, NY, P, PH, 3, UC). Saint Peter: MtC. Diablotin,
1903, Liyved 874 (NY). GUADELOUPE. Bains Chauds du Matouba, 1000 m, 2 Jan
1937, Stehlée & Stehle 1469 p.p. (2] ; Basse Terre, COI . Basse-
Terre/Capesterre, 819—1414 m, 16°03’N, 61°40'W, 6 Mar 2005, Christenhusz &
Katzer 3830 (UC); Chemin Citerne, 1100 m, 2 Feb 1937, Stehlé 2413 (B);
Chemin Lac Flammarion, 1100 m, 15 Aug 1836, Stehle 1208 (P). MARTINIQUE.
Saint Pierre: Colebasse Morne Paillasse, mont Pelée, 700-1000 m, May 1884,
Duss 1654 (NY). TRINIDAD AND TOBAGD. Trinidad: 1896, Hart 204 (P).
VENEZUELA. Bolivar: Below south-east-facing upper shoulder of Apacara-
tepui, between Riscchel Ledema Camp and plateau, 19001950 m, 19 Jun 1953,
Steyermark 75704 (NY, U3).

Moranopterlis serricula 1= recognized by 1its entire margins of the
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FIic. 28. Moranopteris seryicula. A. Habkit. B. Detail of the fertile
segments showing sorli and setae abaxially. ©. Detail of the segments
showing =etae and hydathodes adaxially. D. Detail of the venation i(cleared
leaft). E. Stem scale. F. Detaill of the apex of the rhizome scale. G. Detail
of the margin of the rhizome scale. H. Branched hairs from the costa. AT
Duss 1654k (NY). D, H: Feldmann =s.rn. (P). E—Z: Wilbur et gl1. 50854 (NY).
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rhizome scales, deltate segments, ascending, ca. 40-60° to costa, mostly
not gikkbous segments, and with two hydathodes per segment (Figs. Z8A-F).
Specimens from Dominica can have a litlle bit more setose fronds.

Moranopteris knowltonicrum is the most similar species (see comments
in this species).

During the studies of type-specimens of Moranopteris serricula we
decided to cheose Perrottet s.n. (B) as lectotype for this species.
L'Herminier s.n. at RB 1s also pro-parte with Stencogrammitis hartii
(Jenman) TLabkiak and both are mocunted on the same sheet. Additicnally, there
are scme duplicates of L Herminier s.n. at B and P and they are mostly

mixed with S. hartii.

21. Moranopteris setosa (Kaulf.) R. Y. Hirai & J. Prado, Taxon 20XX.
Xiphopteris setosa Kaulf., Enum. Filic. 275. 1824. Grammitis setosa
(Kaulf.) C. Presl, Tent.: 208. 1836, nom. illeg., non Blume (18Z8).
Polypodium micropteris C. Chr., TIndex Filic. 545. 1908, nom. nov. for
X. setosa Kaulf. Grammitis micropteris (C. Chr.) Brade, Sellocwia 18:

81. 1866. Micropolvpodium setosum (Kaulf.) A. R. Sm., Novon Z2: 422,

19%2. TYPE.-BRAZIL. “Hakitat in Brasilia™”, =s.d., L. K. A, von
Chamissc s.n. (holotype: probably at B-n.v.). Figs. 29A—F.
Grammitis myosurcides Raddi, Syn. Fil. Bras. 7 (n2 44). 1819, nom. ilieg.,

non Swartz (1801). TYPE.-EBRAZIL. [Rico de Janeiro]: “Brasilia, Haec et
praecedens species inveniuntur in udis rupibus torrentium, super Montes
Estrellae, et ambae Musci assimilantur”, s.d., G. Raddi s.n. (holotype:

PI-n.v.), ex descr.

Plants epipetric, rarely epiphytic. Rhizome erect to short-creeping
with scales, the sgcales 0.9-1.2 X 0.2-0.3 nmm, vellow-brown, ovate,
sometimes slightly lanceclate, base slightly cordate, apex acute, margins
entire, rarely with also small lateral projecticns. Fronds slightly
arcuate, determinate, 2.5-9.0 cm X 1.5-3.0 mm, sparsely setose; stipes 0.3—
0.9 cm 1long, vellow-brown, narrowly winged; Iaminae linear, pinnatisect,
gradually tapering proximally tTo a narrow wing, chartaceous; costa slightly
visikble with dark sclerenchyma abaxially, obscured by laminar tissue
adaxially; segments ascending, ca. 20—35° to costa, 8—28 pairs, spaced ca.
1.0-1.4 mm, alternate, not gibbous, symmetric, 0.5—-1.0 X 1.2—2.2 mm,
deltate to deltate-linear, deltate and decurrent at base, apesx acute to
obtuse, margins plane or slightly revelute, without hyaline cells; veins
usually furcate, at least 1in fertile segments, or sometimes simple in
sterile segments, ocbscured, (1)2 hydathodes per segment, the hydathodes

vigible adaxially, elliptic or linear; setae 0.5-0.7 mm long, dark red-
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FIz. Z29. Moranopteris setosa. A. Habit. B. Detall of the fertile segments
showing =zori and =zetae abaxially. C. Detail of the segments showing setas
and hydathodes adaxially. D. Detail of the venation (cleared leaf). E. Stem
scale. F. Unbranched and branched hairs from the costa., A-F: Hiral et al.
525 (3F).
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brown, on both surfaces of the stipe, costa, and laminar tissue; hairs
present on the stipe, costa, and laminar tissue (mainly near to costa
gbaxially), hyaline, glightly red-brown, branched or rarely unbranched,
mostly 2 or 3(or 4)-branched, the main branch (2 or) 3 or 4({or 5)-celled,
0.15-0.30 mm long, 1° branch (1 or)2 or 3-celled, < 0.1(-0.2) mm long, 2™
kbranch 1 or Z-celled, < 0.1 mm long, o vor B (el branch, 1if present, 1-
celled, < 0.1(=0.15%) mm long. Scri one per segment, rounded, 0.7-1.0 mm
diam.

Distribution.—FEndemic to Coastal Brazil (Espirite Santo, Rioc de
Janeiro, S&o Paulo, Parana, and Santa Catarina States); 1001932 m (Figs.

23B, 2).

SELECTED SPECIMENS FEXAMINED.—BRAZTIT.. Espirito Santo: Santa Tereza, Jul 1975,
Barcia 105 p.p. (R). Rio de Janeiro: Teresdpolis, Parque Nacional da Serra
des Orgidos, Rio Belja-flor, 1100 m, 20 Oct 1977, Maas & Martinelll 3369
(NY, RB). 83c Paulo: Salesdpolis, FEstagdc Biclégica de Boracéila, Margem do
Rie Guaratuba, 800 m, 23°4078, 45°53'W, 10 Dec 2008, R.Y. Hirai et al. 598§
(SP); Parama: Antonina, Rio Cotla, 24 Mar 1966, Hatschbach 14146 (MBM,
UPCB). S8Santa Catarima: Campo 2Alegre, Morro do Iguererim, 1300 m, 5 Feb
1958, Reitz & Klein 6421 (HE, MBM, NY).

Moranopteris setosa can be distinguished from other species by having
ascending segments, ca. 20-35° to costa (Figs. 29A-D). Tt resembles M.
perpusilla kecause both species are endemic from Brazil and they have
similar fronds. As pointed ocut by Labiak and Prado (2005b), M. perpusilla
differs by having costa obscured by laminar tissue =zadaxially and setae
absent on the fronds (Figs. 25A-D). Also this species mostly has lanceclate

rhizome scales (vs. ovate scales in M. setosa, Fig. 25E).

22. Moranopteris sherringii (Baker) R. Y. Hirali & J. Prado, Taxon Z20xXX.
Polvpodium sherringii Baker, J. Bot. Z20: 26. 1882, Xiphopteris
sherringii (Baker) Copel., Amer. Fern J. 42: 104. 1952. Grammitis
sherringii (Baker) Procteor, Bull. Inst. Jamaica Sci. Ser. b: 35.
1953, Micropolvpodium sherringii (Baker) A. R. Sm., Novon 2: 423,
1982 . LECTOTYPE (designated by Proctor, 1885) . —JAMAICA. Newton
district: Port Royal Mountains, 1219-1371 m, 1873-1874, R. V.
Sherring s.n. (K-575412; duplicates: NY-127080; frag. NY-127079;
photos IJ-n.v., US-n.v.). Figs. 30A—H.

Plants epiphytic or epipetric. Rhizome erect with scales, the scales
1.6-3.1 X 0.3-0.5 mm, golden to vyellow-brown, lanceolate, kase slightly
cordate, apex acute, sometimes with apical or subapical gland-like cell,

margins entire, or sometimes with alsc small lateral projecticns. Fronds
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Fis. 30. Moranopteris sherringii. A. Habit. B. Detail of the fertile
segments showing sSori and setas abaxially. €. Detail of the segments
showing setae and hydathodes adaxially. D. Detail of the wenation (cleared
leaf). E. Stem scale. F. Detail of the apex of the rhizome scale. . Detail
of the margin of the rhizome =cale. H. Branched hairz from the cozta. AH:
Elonan 52023 (3).
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erect to arcuate, determinate, 3.5-4.5 cm X 4.0-5.0 mm, sparsely setose;
stipes almost absent; Ilaminae linear, pinnatisect, gradually tTapering
proximally te a narrow wing, chartaceous, sometimes slightly membranacecus;
costa slightly vwvisikle with dark sclerenchyma mainly at kase, sometimes
slightly obscured by laminar tissue abaxially, slightly ocbscured by laminar
tissue adaxially; segments ascending, ca. 50—80° to costa, 6-14 pairs,
spaced ca. 0.6-1.1 mm, subopposite, noct gibbous, symmetric, 2.1-2.5 X 1.5—
1.8 mm, cblong, or deltate and decurrent at base, apex rounded, margins
plane, without or sometimes with hyaline cells; veins usually furcate, at
least in fertile segments, or sometimes simple 1in sterile segments,
cbhscured, (1)2 hydathodes per segment, the hydathodes visikle adaxially,
elliptic or linear, or okovate; setae 0.6-1.2 mm long, dark red-brown, on
both surfaces of the costa and laminar tissue, rarely on the marging; hairs
present on the costa and laminar tissue (mainly near to costa abaxially),
hyaline, slightly red-brown, or scmetimes with branches tinged of red-
brown, mostly (1 or}) 2 or 3-branched, the main branch (2 or) 3 or 4(or 5)-
celled, 0.15—0.25 rmm long, 1% branch 1 or 2-celled, < 0.1(—0.2) mm long, 2™
branch 1 or 2-celled, < 0.1(-0.1%) mm long, 32" branch, if present, 1-
celled, < 0.1 mm long. Sori one per segment, rounded, 1.0-1.4 mm diam.
Digtribution.—Endemic to Greater Antilles (Cuba, Jamaica, and Puerto

Rico); 1219—-1400 m (Figs. 5B, 2).

SELECTED SPECIMENS EXAMINED. CUBA. Oriente, Sierra Maestra, Punta de Palmamocha,
1400 m, 5 Apr 1915, Ekman 520%a (8); Pico Turgquinoc, Jul 1922, Leon 11115
(NY). JAMAICA. Mar 1885, Jenman 10 (P, frag. K).

Moranopteris sherringii are small plants (ca. 4.5 cm long), rhizome
gcales with entire margine, sparsely setose fronds, not gikbbous segments,
furcate veins, and two hydathodes per segment (Figs. 30A-D).

Proctor (1985) and other authors already pointed out that this species
is very rare. Nowadays, this statement persists because all materizal
analyzed in this study was collected between 1873-1%22.

Young plants of Moranopteris basiattenuata sometimes can be confused
with M. sherringii, but differs by l-branched hairs, which has a branch 2
twice longer than the main branch. Additionally, M. bkasiattenuata 1is

moderately to densely setose vs. sparsely setose in M. sherringii.

23. Moranopteris simplex R. Y. Hirai & J. Prado, Taxcn Z20XX. TYPE.—
VENEZUELA. Aragua: Maracay, Choroni-Passes, 1600 m, 28 Feb 1958, K.
Migdefrau 464 (holotype: B-200077185). Figs. 31aA—F.
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Plants epiphvytic. Rhizome erect with scales, the scales 2.0-2.2 X 0.20—
0.2%5 mm, vellow-brown, lanceclate to glightly linear, base sglightly
cordate, apex acute, with apical or subapical gland-like cells, margins
entire, or with also small lateral projections, these projections sometimes
furcate. Fronds erect to arcuate, determinate, 3.5-7.6 ¢m X 5.0-7.5 mm,
moderately setose; stipes almost absent, brown to dark-brown, narrowly
winged; laminae linear, pinnatisect, scmetimes deeply pinnatifid, gradually
tapering proximally to a narrow wing, chartacecus; costa obscured by
laminar tissue abaxially and adaxially, sometimes slightly wvisikle with
dark sclerenchyma abaxially; segments slightly ascending, ca. 60-80° to
costa, 18—35 pairs, spaced ca. 1.1-1.7  mm, subopposite, gibbous,
asymmetric, 2.5-3.8 X 1.1-1.6 mm, oblong to ocbkblong-lanceoclate, deltate
toward base, decurrent at base, apex rounded to slightly acute, margins
slightly revelute, without hyaline cells; veins usually furcate, at least
in fertile segments, or sometimes simple in sterile segments, obscured,
(1)2 hydathodes per segment, rarely 3 hydathodes, the hydathodes wvisible
adaxially, elliptic or ocbovate, sometimes rounded; setae 1.1-2.7 mm long,
dark red-brown, on both surfaces of the costa and laminar tissue; hairs
scattered throughout the costa, laminar tissue abaxially, and margins,
hyvaline to vyellowish, slightly red-brown, unbranched and branched, the
unbranched hairs 2-celled, 0.05-0.15 mm long, the branched hairs 1 or 2-
branched, mostly l-branched, the main branch 2 or 3-celled, < 0.1(-0.2) mm
long, 1°° branch 1 or Z-celled, 0.10-0.1% mm long, pud branch, 1if present,
l-celled, < 0.1 mm long. Sori one per segment, rounded, 1.4-1.8 mm diam.

Distribution.—FEndemic Lo Venezuela; 16001925 m (Figs. 23B, 2).

SELECTED SPECTMENS ExAMINED. VENEZUELA. Aragua: Colonia Tovar, s.d., Moritz s.n.
p.p. (P-637687, P-696244). Distrito Federal: Caracas, Monte Grappa, 18 Aug
1985, Quijada 4 (VEN); El1 Junguito, 1925 m, 26 Mar 1943, Killip & Rohl
37170 (U3}).

Moranopterlis simplex is easily distinguished by the hairs. These hairs
are mostly vellowish unbranched and up to Z-branched (Fig. 31F). On the
whole, they differs because occur scattered throughout abaxially on the
laminar tissue.

The most similar species is Moranopteris trichomanoides, which occurs
in Greater Antilles and Central America. It differs by having branched
hairs, mostly 2Z2—4-branched (Fig. 34G), near and on the costa abaxially,
without unkranched and rarely l-branched hairs (Fig. F1E.
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Fis. 31. Moranopteris simplex. A. Habit. B. Detail of the fertile segments
showing sorl and setae abaxially. €. Detall of the segments showlng setae
and hydathodes adaxially. D. Detail of the venation (cleared leaf). E. Stem
scale. F. Unbranched and branched hairs from the costa. A-C, E: RMigdefrau
464 (B). D, F: Ouijada 4 (VEN).
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The specific epithet refers to the hairs which are less branched when
compared to the hairs of the most similar species (Moranopteris

trichomanoides) .

24. Moranopteris taenifolia (Jenman) R. Y. Hirai & J. Prado, Taxcn 20XX.
Polypodium taenifoliom Jenman, Bull. Bot. Dept. Jamaica, n.s. 4: 114.
1897. Xiphopteris taenifelia (Jenman) Copel., BAmer. Fern J. 42: 109.
1952, Grammitis taenifolia (Jenman) Proctor, Bull. Inst. Jamaica Sci.
Ser. 5: 35. 1953. Micropolypodium taenifolium (Jenman) 2A. R. Sm.,
Novon 2: 423, 1992, LECTOTYPE (designated by Proctor, 1985).-JAMAICA.
Saint Andrew: Monte Moses, near Mt. Moses, s.d., G. Syme s.n. p.p.

(J.P. 197) (IJ-n.v.). Figs. 32a—F.

Polypodium daguense Hieron., Bot. Jahrb. Syst. 34: 504. 1%904. Xiphopteris
daguensiszs (Hieron.) Copel., Amer. Fern J. 42: 107. 1852. Grammitis
daguensis (Hieron.) C. V. Morton, Contr. U.S. Natl. Herb. 38: 98. 19g&7.
TYPE.-COLOMBIA. Cauca: Ric Dagua, 20 Sep 1882, F. C. Lehmann 1951
(holotype: B-200091630; photoc US-692650) .

Polvpodium =sintenisii Hieron., Hedwigia 44: 101. 1905. LECTOTYPE (here
designated) .—PUERTO RICO. Without exact leocality, Jul 1885, P. Sintenis
1796 (B-200150131; duplicates: B-200150130 p.p.; M-151279, frag. NY-
127081 p.p., P-632719, P-¢96185; P-6376%2; P-637691, 35-08-21047,; US-
8386334

Polypodium kblepharolepis €. Chr., Index Filic.: Suppl. 1: 58. 13513,
Polypodium gracillimum Hieron., Hedwigia 48: 250, t. 12, £. 18. 1909,
nom. illeg., non Copeland (1905). Xiphopteris klepharclepis (C. Chr.)
Copel., Amer. Fern J. 42: 109. 1852. Grammitis blepharclepis (C. Chr.) C.
V. Morton, Contr. U.S. Natl. Herb. 38: 98. 19%¢7. TYPE.-ECUADCOR. Excursiva
von Quito norh Minde, s.d., M. A. Stilbel 747 (holotype: B-200149304).

Polvpodium klepharodes Maxon, Contr. U.S. Natl. Herk. 17: 407. 1914.
Xiphopteris blepharcdes (Maxon) Copel., Amer. Fern J. 42: 108, 1552,
Grammitis blepharcodes {(Maxon) F. Seym., Phytoelogia 31: 173. 1975. TYPE.-—
COSTA RICA. Vicinity of La Palma, 14501550 m, 68 May 1906, W. R. Maxocn
406 (holotype: US-575795; isotype: NY-144938).

Plants epiphytic. Rhizome erect with scales, the scales 0.7—2.1 mm X
(0.2-)0.3-0.6 mm, golden to glightly vellow-brown, mostly tinged of red-
brown on the 1/3 of distal portion, ovate-lanceolate to lanceolate, base

cordate fTo slightly truncate, apex acute, margins with long setiform
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Fis. 32. Moranopteris taenifolia. A. Hakit. B. Detail of the fertile
segments showing sori and setas abaxially. €. Detail of the segments
showing setas and hydathodes adaxially. D. Detall of the wvenation (cleared
leaf). E. Etem scale. F. Unkranched and branched hairs (with one setiform
branch) from the costa. A-C, E: Axelrod et al. 408 (UPRREP). D, F: Granvilile
3557 (CAY).



133

projections, these projecticens red-brown, 0.15—0.30 mm long. Fronds erect
to arcuate, determinate, 5.0-15.0(-36.0) cm X (2.0-)4.0-9.0 mm, moderately
setose; stipe (0.4-)1.1-2.0 em long, vyellow-brown to dark-brown, wings
gbsent; laminae linear, plinnatisect, sometimes pinnate at base, gradually
tapering proximally, chartacecus; c¢osta visible with dark sclerenchyma

abaxially, obscured by laminar tissue or scmetimes slightly wvisible with

dark sclerenchyma adaxially; segments patent, B0—90° to costa, 38-62(—110)
pairs, spaced 0.4-1.0 mm, alternate to subopposite, gibbous, asymmetric,
f1s 3=32:3=3v 9t—4:9) X (0 7] Lu 0—=1..891—=2:7T) nrn, oblong to lanceoclate,
slightly decurrent at base, apex acute to rounded, margins plane to
glightly revolute, without hvyaline cells or inconspicucus; velns usually
furcate, at least 1in fertile segments, or sometimes simple in sterile
segments, obscured, (1)2 hydathodes per segment, the hvydathodes visible
adaxially, cblong or chovate; setae 0.3—-1.1(—1.4) mm long, dark red-brown,
on both surfaces of the stipe, costa, and laminar tissue; hairs present on
the stipe, costa, and laminar tissue (mainly near to costa abaxially),
hyaline, slightly red-brown, unbranched and branched, these branched hairs
with 1 or 2 setiform kranch, the unbranched hairs mostly 2—4-celled, 0.10—
0.25(—=0.35) mm long, the branched hairs 1 or 2-branched, the main branch 2
or 3-celled, 0.10-0.15(=0.20) mm leong, 1% branch with setiform branch,
(0.15-30.2-0.5 mm long, 2™ branch, if present, with setiform branch, (0.15—
10.2-0.3 mm long. Sori one per segment, rounded, 0.7-1.7 mm diam.
Distribution. Mexico, Belize, Guatemala, Honduras, Nicaragua, Costa
Rica, Panama, Jamaica, Haiti, Dominican Republic, Puerto Rico, Saint Kitte
and Nevis, Guadeloupe, Martinique, Trinidad and Tckbage, French Guiana,
Suriname, Guyana, Venezuela, Coclombia, Fcuador, Peru, Belivia, and Brazil;

302650 m (Figs. 33A, 2).

SELECTED SPECIMENS FEXaMINED. -MEXTCO. Chiapas: Berriczédbal, 13 km north of
Berriozédbal near Pozo Turipache and Finca E1 Suspirc, 200 m, 25 Dec 1972,
Breedlove 30802 (NY). Oaxaca: Tehuantepec, between La Chiguzhé and Gueves
de Humboldt, 1219-1371 m, 25 Jul 1972, Hallberg 1728 (NY). BELIZE. Toledo:
Along divide of Maya Mountains, Bladen Nature Reserve, 950—1000 m, 16°31'N,
88°57'W, 12 May 1996, Holst et al. 5248 (UC). GUATEMALA. Alta Verapaz: Near
Chirriacté, on the Petén highway, 200 m, 9 BApr 1941, Standley 21702 (UC).
HONDURAS. ©Olancho: Alcong Ric Olancho, on road between San Francisco de la
Paz and Gualaco, 13.6 mi SW of Cualace, 1300 m, 15°00’'N, 8&°07'W, 6 Feb
1887, Croat & Hannon 64276 (UC). NICARAGUA. Granada: On Mombacho Volcano,
1300 m, 5 Jan 1967, Williams & Molina 20007 (NY). Jinotega: Macizos de
Pefias Blancas, top and N slope of steep ridge SW of finca of Manuel Estrada
(E1l Cieleo), S of Rio Gusaneras, 1200-1330 m, 13°15’'N, 85°42'W, 16 Jan 1979,
Stevens & Krukoff 11523 p.p. (UC). Matagalpa: Disparate de Potter, Sta.
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Maria de Ostuma, Cordillera Central de Nicaragua, 1600 m, 15 Jan 1965,
Williams et al. 27621 (NY). COSTA RICA. Alajuela: Volcan Poas summit area
and lake, 25002650 m, 6 Jul 1967, Bishop 805 (UC). Cartago: ca. 22 km E of
Turriaba, high ridge above Platanillo, 1200-1450 m, 22 Aug 1967, Mickel
3396 (LP, NY, UC). Guanacaste: Guanacaste Naticnal Park, Estacién Biolégica
Pitilla, 7 km S8SE de Santa Cecilia, east slope of Volcan 0Orosi, 800 m,
11°00’N, B85°30'W, 8 May 1992, Moran & Moran 5819 (NY, UC). Heredia: P. N.
Braulie Carrillo, entrada Quebrada Gonzales, 513 m, 10°N, B84°W, 23 Jan
2008, Sundue 1653 (NY). Limdén: Cantédn de Pococi, Cordillera Central,
forests mainly to the E of main E branch of Quebrada El1 Molinete, 480520
m, 10°107257N, 83°55710"W, 24 Jul 1994, Grayum & Perry 10675 (UQ).
Puntarenas: Cantén de Golfinheo, P. N. Corcovado, Peninsula de 0Osa, Cerro
Rincén, Naclentes del Rio Tigre, 700-—745 m, 08°317N, 83°28'W, 28 Jan 1998,
Rojas et al. 4195 (NY). Samn José: Along unnamed north fork of Rioc Zurqui,
upstrean from highway, north of tunnel, Cordillera Central, 1500-1600 m,
10°04*N, B84°01'W, 18 Jan 1986, Smith et al. 1649 (UC). PANAMA. Chiriqui:
RARlong trail between north fork of Ric Palo Alto and Cerro Pate Macho, ca. 6
km NE of Boguete, 1600—2000 m, O08°48'N, B82°23'W, 6 Feb 1986, Smith et al.
2417 (UC). Darién: Along ridge trail from Cana up the Cerro Pirre Massif,
10001300 m, 07°50'N, 77°40'wW, 3 May 1990, Moran 5065 (UC). JAMRICA.
Portland: On middle western slopes of Crown Peak, John Crow Mts., 838 m, 27
May 1950, Froctor 4586 (PH). HAITI. Massif du Nord, Bayeux, Morne
Brigarest, on top of the mountain, 9001150 m, Z20-21 Dec 1824, FEkman Z982a
(3). DOMINICAN REFUBLIC. Sante Domingo. Santiago, Cordillera Septentrional,
Loma Diego de Ocampo, 1200 m, 4 Dec 1930, FEkman 16311 (NY, 8). PUERTO RICO.
Bosgue Nacional Luguille, cumbre de Monte Britton, 900 m, Sep-Cct 1966,
Byer 66-1008 (UPRRP). SAINT KITTS AND NEVIS. Saint Kitts, Slopss M.
Misery, 8 Sep—5 Oct 1901, Britton & Cowell 515 p.p. (NY). GUADELOUPE. Bains
Jaunes entre Ajoupa et Savane a Mulets, 1 Jan 1937, Stehlé & Stehle 1470
p.p. (P); Basse Terre, comm. Petit-Bourg-Bouillante, Parc Naticnal de la
Guadeloupe, route de la Traversée D23, Trace de Mamelle de FPigeon ou
Déboulé, 615—768 m, 16°11'N, 61°44'W, 22 Mar 2005, Christenhusz 4214 (UC).
MARTINIQUE. Montagne Pelée, morne FPaillasse, 6001000 m, 1884, Duss 1554
(NY). TRINIDAD AND TOBRGC. Trinidad, Height of Aripo, 10-26 Jan 1922,
Broadway 9954 (NY, US). FRENCH GUIANA. Mont Atachi Bacca-Région de 1'Inini,
plateau sommitale, 650 m, 03°33'N, 53°55'W, 16 Jan 1989, Cremers et al.
10248 (CAY, NY, P). SURINAME. Sipaliwini: East ridge overlook (Tafelberqg),
trall around the east ridge overlcok of the Tafelberg, 990 m, 03°537057N,
56°08728"W, 2 Jul 2001, Hawkins 2111 (MO, NY, US). GUYANA. Cuyuni-Mazaruni:
Monte Roraima, NW facing slopes of Mt. Roraima, vicinity of Camp 6, near
the end of the “Waruma Trail®, 1280-1310 m, 05°167307N, 60°44f45"W, 23 Mar
1978, Warrington et al. K.E.R. 9 (NY). Potaro-Siparuni: FPakaraims Mts, Mt.
Kukuinang, 2-3 km SSW from mountain peak, 950—-1050 m, 05°04'N, 58°57'W, 27
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Feb 19%3, Henkel et al. 16Z8 (U3). U. Takutu-U. Essequibo: Makarapan ML.,
southern false summit, 870 m, 03°57755%N, 58°51’58”W, 29 Sep 1997, Clarke
et al. 6881 (CAY, NY, U3S). VENEZUELA. Amazonas: Atures, Cafio Piedra, 115 km
al SE de Puerto Avyacucho, 1500 m, 04°54'N, €6°54'W, Sep 1989, Sancja et al.
2960 (UC). Aragua: El Portachuelo, between Ocumare and Maracay, 8 May 1925,
Pittier 11821 (US). Bolivar: Cedenco, Serrania de Maigualida, 20 km al E de
San José de Kayamd, 45 km al N de Cerro Impacto, 1250 m, 06°19'N, 65°12'W,
Rpr 1989, Fernandez 5435 (MO, UC). Faledn: Sierra de San TLuis, arriba de
Sta Maria, 1200 m, 6 May 1979, van der Werff 3492 (UC). Lara: Palavecino,
road to Parque Nacicnal Terepaima, riecito, ca. 9 km SE of town of Rio
Clarc, near summit of reoad, 1600 m, 09°53'N, 69°19'W, 14 Nov 1982, Smith et
al. 1278 p.p. (MO, UC). Miranda: Paéz, Fila La Tigra, Qdo. San Juan, 18 km
al SO de Cupira, 10°04'N, 64°45'W, 2—7 Sep 1977, Ortega & Gonzdlez 399 (MO,
UC). Momagas: Caripe, Cordillera de la Costa, 10 km al este de Caripe
(distancia aérea), Quebrada Grande, propriedad de Rolf Struppek, 1250-1350
m, 10°10730”N, 66°24'W, 28 Feb 2006, Meier & Struppek 13478 (UC). North
Santander: Clacuta, 17 Apr 187%, Kalbreyer 1184 (B). Nueva Esparta: Isla de
Margarita, Cerroc Copey, scuth of Santa Ana, 800850 m, 11°02’'N, 63°55'W, 24
Mar 1385, Steyermark et al. 131054 (UC). Portuguesa: Guanare, ESE of
Paraiso de Chabasgquén, along reoad to Cordoka, ca. 27 min. from Chabasquén,
just below summit and below road, 1500 m, 09°23'N, 69°54'W, 7 Nov 1982,
Smith et al. 1100 (UC). S8Suecre: Arismendi, Penincsula de Paria, between
Tacarigua and headwaters of Ric Tacarigua, east of Cerroc Humo, N of Rio
Grande Arriba, 700-800 m, 10°41’N, 62°36’'W, 23 Feb 1980, Stevermark et al.
121633 (MO, NY, UC). Tachira: Cerro Azul at Cerrc Lag Minas, 18 km
southeast of Santa Ana, 12001380 m, 07°36’N, 72°13'W, 11 Nov 1979,
Steyermark et al. 120024 (M2, UC). Yaracuy: Urachiche, Monumento Natural
Maria Lionza, Cordillera de la Costa, al sur de Chivacoca, subida Quebrada
Quibayo-La Fortaleza-Tres Casitas, entre Tresg Casgitas v 1000 m, 7801000 m,
10°06'N, 63°55'W, 26 Mar 2004, Meier et al. 10334 (UC). COLOMBIA.
Antioquia: Anori, Reserva la Forzosa, 1815 m, 06°597157N, 75°08’35"W, 27
Sep 2003, Rodriguez et al. 4003 (NY). Cauca: Ric San Juan de Micay, 60 m,
21 Dec 1946, Haught 5364 (5, US). Choed: Cerro Tacarcuna, to the Serrania
del Darien, Cerroc Mali, on border with Panama, 1200—1400 m, 17 Jan 1975,
Gentry & Mori 13697 (MO). Magdalena: Altc Ric Buritaca, Altoc de Mira, por
el camino hasta el plco de 1500 m, 1100-1500 m, 11°05’N, 73%48'W, 16 Jul
1989, Madrifian & Barbosa 328 (GH) . Risaralda: Fueblo ERico, Vereda
Montebello, cerca a Los Cajones, sSubliendo hacia la base militar, 1874 m,
05°157 037N, 76°067227W, 14 Apr 2007, Vasco & Sundue 618 (NY). Valle del
Cauca: Agua Clara, along highway from Buenaventura to Cali, 100 m, & Jun
1944, Killip & Cuatrecasas 38919 (US). ECUADOR. Carchi: Plateau above San
Marcos de los Coalqueres, on trall towards Gualpli Bajo, 1000 m, 01°06’N,

78°17fW, 7 Feb 1985, @llgaard et al. 57291 (UC). Carchi-Esmeraldas: necar
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Lita, 600 m, 1% May 1987, van der Werff et al. 8511 (UC). Cotopaxi:
Quevedo-Latacunga road, km 46 from Quevedo, 600 m, 00°55’s, 79°11'wW, 4 BApr
1973, Holm-Nielsen et al. 2920 (NY, UC). Imbabura: TIn the wvicinity of the
Rio Verde, ca. 5 km SW from the wvillage of Mani, Ric Cachaco, 1300 m,
00°467N, 78°28'W, 7 Jun 1980, Sperling & Bleiwelss 5085 (US). Pastaza: Mera
Canton, N northwest of Shell, 1100 m, 01°2%9'S, 78°04’'W, 22 Jul 1992, Fayv &
Fay 3686 (MO). Pichincha: Reserva Maguipucuna, along Sendero Principal to
Cerro Sosa, 1300—1900 m, 23 Aug 2001, Smith et al. 2827 (UZ). PERU. Ancash:
Ta Pampa, Ric Tavara, 1916, Watkins s.n. (US). Paseco: Oxapampa, Pichis
Valley, San Matias ridge, a 0-12 km 3W of Puertoc Bermidez, above Santa Rosa
de Chivis, trail to Puerto Nueve, 500—900 m, 10°20’S, 75°00'W, & Sep 1982,
Foster 8616 (MD). BOLIVIA. La Paz: Ticunhuaya, 1524 m, Apr 1926, Tate 1055
(US). BRAZIL. Amazonas: Barcelocs, Flaté da Serra Aracéd, pico em cima da

Serra Norte, 1400 m, 00°57'S, 63°22'W, 22 Feb 1984, Amaral 1649 (INPA, NY).

Moranopteris taenifolia 1is the most widely distributed species in
Neotropic (Fig. 33A) and also it is the most common of the genus. The hairs
are distinctive features of this species. These hairs are unbranched and
branched with 1 or 2 setiform branch (Fig. 32F). Furthermore it has rhizome
scales with long setiform projections on the margins, moderately setose
fronds, gikbous segments, furcate wveins, and twe hydathodes per segment
(Figs. 32A—F).

Moranopterlis tasnifcolia can scometimes be confused with specimens of
Moranopteris nana that occurs in Mato Grossce (Brazil) and French Guians,
because these species might have the game kind of hairs, unkbranched hairs
and sometimes branched hairs with a sgetiform branch. However, they can be
easily distinguished by other characters as commented in M. nana.

The fragment of the type of Polypeodium sintenisii at NY-127081 is pro-

parte with Mazé =.n., and both are Moranopteris tasnifolia.

25. Moranopteris trichomanoides (Sw.) R. Y. Hirai & J. Prado, Taxon Z20XX.
Polypodium trichomanoides Sw., Praodr.. LA, 1788. Grammitis
trichomancides (Sw.) Ching, Bull. Fan Mem. Inst. Biol. 10: 16. 1940.
Xiphopteris trichomancides (Sw.) Copel., Gen. Fil. 215, 1947,
Micropolypodium trichomancides (Sw.) A. R. 8Sm., Novon 2: 423, 1892,
LECTOTYFEE (designated by Smith, 1995) . —~JAMAICA. Without exact
Logality, 5.8 . P Swartz S.f. (S=n.v.; ‘duplicatgs: PI-oWey. M=
151256, P-637672; frag. B-Herkb. Willd. 1%670; microfiche UC-n.v.;
rhotos GH-n.v., US-n.v.; UBS-Thunb. 24583-n.v.). Figs. 34A—G.

Plants epiphvytic. Rhizome erect with scales, the scales 2.2-4.7 X 0.25—
0.60 mm, vellow-brown, lanceoclate to linear, kase sglightly cordate to

truncate, apex acute, with apical or subapical gland-like cells, margins
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entire, or with small to large lateral projections, these projections
gsometimes furcate. Fronds erect to arcuate, determinate, 4.6-12.0(—17.0) cm
X (3.5-)4.0-6.0(—7.5) mm, mcderately setcse; stipes 0.20-0.35(—-2.0) cm
long, brown to dark-brown, narrowly winged; Iaminae linear, pinnatisect,
gradually tapering proximally to a narrow wing, chartaceous; costa slightly

vigikle with dark sclerenchyma adaxially, sometimes slightly cbscured by

laminar tissue akbaxially; segments patent to slightly ascending, ca. 70-—30°
to cogsta, 20—45(—84) pairs, spaced (08— Pu.B—2 .0 i, alternate to
subopposite, gibkbous, asymmetric, 1.94.2 X (0.8-)1.2-2.1 mm, oblong to
oblong-lanceclate, sometimes linear, deltate toward base, decurrent at
base, apex rounded to slightly acute, margins plane, without hyaline cells;
velins usually furcate, at least in fertile segments, or sometimes simple in
sterile segments, ocbscured, (1)2 hydathodes per segment, rarely 3 or 4
hydathedes, the hydathodes wvisible adaxially, elliptic or cbovate; setae
0.8-2.0 mm long, dark red-bkbrown, on koth surfaces of the costa and laminar
tissue; hairs present on the costa and laminar tissue (mainly near to costa
abaxially), hyaline, slightly red-brown, (1 or) 2 or 3(or 4)-branched, the
main branch (2 or) 3 or 4(—6)-celled, 0.1-0.2(-0.3) mm long, 1°F branch 1 or
Z{or 3)-celled, < 0.1(=0.15) mm long, 2 phranch 1 or 2{or 3)-celled, <
0.1(—0.15) mm long, 3™ and 4™ branch, if present, l{or 2)-celled, < 0.1 mm
long. Sori one per segment, rounded, 0.%-1.5(—1.9) mm diam.

Distribution. Mexico, Guatemala, Honduras, Cuba, Jamaica, Haiti,

Dominican Republic, and Guadelcoupse; 8252263 m (Figs. 33B, 2).

SELECTED SPECIMENS EXAMINED. MEXICCO. Chiapas: La Trinitaria, east of Laguna
Tzikaw, Monte Bello National Park, 1300 m, 232 Jan 1973, Breedlove & Smith
32Z25-A (NY). WVeracruz de la Llave: San Andrés Tuxtla, Ejido Barrio Lerdo,
Fladas del Volcan San Martin Tuxtla, 1480 m, 18°33'N,95°11'W, 24 Aug 2005,
Krémer & Acebey 2541 (UC). GUATEMALA. Alta Verapaz: Coban, 1350 m, May
1908, von Tirckheim 2383 (P). Baja Verapaz: Sierra de las Minas about 5 km,
S of Purulha, 1600 m, 2 Jan 1973, Williams et al. 41835 (UC). HONDUEAS.
Comayagua: Above E1 Achiote, above the plains of Siguatepeque, 1800 m, 28
Jul 1936, Yuncker et al. 6659 (NY). Cortés: Cantilles a Jilinceo, trail from
cerro Cantiles to Cerro Jilinco, 2140 m, 15°30fN, 88°14'W, 20 Mar 1993,
Hawkins & Mejia 663 (TEFH). Intibuca: Cerro Duraznito, 25 km E de La
Fsperanza, 2000 m, 1 Mar 1985, Gomez 114 (NY). CUBA. Oriente, Crest of
Sierra Maestra between Pico Turgquinc and La Bayamesa, 1350 m, 27-28 Qct
1941, Morton & Acuna 3552 (NY). JAMAICA. Portland: Along Murdocks Gap trail
northwest from Portland Gap, 1676 m, 21 Apr 1951, Procteor 5787 (PH). Saint
Thomas: along trail between Portland Gap and Blue Mt. Peak, 1676 m, 22 Jan
1967, FEvans 2609 (LP). 8Saint Andrew: Slcpes of Monkey Hill, above New Haven
Gap, 1800 m, 22 Jun 1904, Maxon 2752 (B, NY, P, 3). HATITI. Massif du Nerd,
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Fiz. 34. Moranopteris trichomancides. Z. Habit. B. Detail of the fertile
segments showlng sorl and setae abaxilally. C. Detail of the segments
showing setas and hydathodes adaxially. D. Detail of the wenation {(cleared
leaf). E. 3tem scale. F. Detail of the apex of the rhizome scale. G.
Branched hairs from the costa. B—C: ¥Yuncker 18597 (NY). D, G: Gomes 114,
NY). B, F: Underwood 266 (NY) .
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e Borgne, Morne Darras, eastern top of the mountain, 1150 m, 3 Sep 1945,
Ekman 4768 p.p. (K). DOMINICAN REPUBLIC. Barahcna, between Monteada Nueva
and Loma Alta, 1524 m, 2 Aug 1950, Howard 12319 (NY); Loma de la Sal, 1300—
1400 m, 30-31 Oct 1968, Licgier 13370 (NY); Santc Dominge, La Vega, Reserva
Clentifica Ebano Verde, en la cimz de loma Lz Sal, 13501440 m, 19°04'N,
70°34'W, 27 May 1992, SZanoni et al. 45973 (NY). GUADELOUPE. Rochers de
Godard-Gommier, s.d., L'Herminier 145 p.p. (P-696241, P-6896242).

Moranopteris trichomancides is characterized by rhizome scales with
entire margins, gibkous segments, furcate veins, mostly two hydathodes per
segment, and branched hairs (Figs. 34A—G).

Some gpecimens from Domican Republic have linear segments, tThe
segments are more gpaced than in other specimens, sometimes with three or
four hydathodes per segment, but they were interpreted here as variation in
Moranopteris trichomancides.

Moranopteris simplex, an endemic species from Venezuela, is the most
similar species to M. trichomanoides. See M. simplex for comparison with

that species.

26. Moranopteris truncicola (Klotzsch) R. Y. Hirai & J. Prade, Taxon 20XX.
Polypodium truncicola Klotzsch wvar. majoer Klotzsch, Linnaea 20: 374.
1847. Xiphopteris truncicela (Klotzsch) Copel., BAmer. Fern J. 42:
101. 1852, Grammitis truncicola (Klotzsch) C. V. Morton, Contr. U.S.
Natl. Herb. 38: 98. 1%¢7. Micropolyvpodium truncicola (Klotzsch) A. R.
Sm., Novon 2: 423, 18%%2., LECTOTYPE (designated by Morton, 1967).—
VENEZUELA. Colonia Tovar, =.d., J. W. K. Moritz 252 p.p. (US-1421963;
duplicates: B-200142665, B-=200142666 D.Dw, K 8.0., L-52405, P=632712,
P-632713, frag. P-696231, frag. US-867057). Figs. 36A—F.

Polvpodium truncicola Klotzsch var. minor Klotzsch, Linnaea 20: 374. 1847,
LECTOTYPE (designated by Morton, 1%67).-VENEZUELA. Mérida, s.d., J. W. K.
Moritz 333 p.p. (US-1067579; duplicates: US-523530 p.p., B-200142687, B-
200142666, K p.p., NY-148624, P-637671 p.p., frag. NY-148628).

Polvpodium andinum Hook., Sec. Cent. ferns, t. 6. 1860. Grammitis andina
(Hook.) Ching, Bull. Fan. Mem. Inst. Bicl., Bot. 10: 240. 1%41. LECTOTYPE
(designated by Morton, 1967).-FECUADOR. Banks of Rio Hendacha, s.d., W.
Jameson 780 (K-575415; duplicate: BM-n.v.).

Plants epipetric. Rhizome erect with scales, the scales 0.7-3.9% mm X
0.1-0.3 mm, golden to vyellow-brown, lanceclate to slightly linear, base
glightly «cordate to truncate, apex acute, sometimes with apical or

subapical gland-like cells, margins with Ilong setiform projections, or
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scmetimes with also small lateral projections, setiform projections
cccurring on the scale surface, setiform projections red-brown, 0.1-0.2 mm
long. Fronds erect to slightly pendent, determinate, sometimes t
indeterminate, (5.0-)7.1-20.0(-23.0) cm X (5.0-)6.5-11.5 mm, moderately to
densely setose; stipe 0.2-0.4(—2.5) em long, yellow-brown to dark-brown,
narrowly winged; laminae  linear, pinnatifid, deeply pinnatifid or
pinnatisect, gradually tapering proximally to a narrow wing, membranacecus
to slightly chartacecus; costa visible with dark sclerenchyma or obscured
by laminar tissue abaxially, ckscured by laminar tissue adaxially; segments
glightly ascending, 65—80° to costa, 30—61(—70) pairs, spaced 0.1-1.4 nm,
opposite te subopposite, not gibkbous, scmetimes slightly gibbous,
symmetric, (2.4—)2.9-7.0 X (1.5-)2.0-3.2 mm, oblong, deltate and decurrent
at base, apex rounded, to slightly tTruncate, sometimes crenulate, marging
plane, with hyaline cells inconspicucus; veins usually furcate, at least in
fertile segments, or sometimes simple in sterile segments, cobscured, (1)2
hydathodes per segment, rarely 3 hydathodes, the hydathodes visibkle
adaxially, elliptic or obovate, sometimes linear; setae (0.9-)1.2-3.3 mm
long, dark red-brown, on koth surfaces of the stipe, costa, and laminar
tissue; hairs present on the costa and laminar tissue (mainly near to costa
abaxially), hyaline, slightly red-brown, 1 or 2 (or 3)-branched, the main
branch 2—4-celled, (<—)0.15(—0.25) mm long, 1% branch 1 or 2-celled, (<—
10.1(—0.25) mm long, g branch, 1 or 2-celled, < 0.1(-0.15) mm leong, 5l
branch, if present, l-celled, < 0.1 mm long. Scri cone per segment, rounded,
(0.6-)1.0-1.7 mm diam.

Distribution.—Costa Rica, Guyana, Venezuela, Cclombia, FEcuador, Peru,

Belivia, and Brazil; (600-)1050-2775 m (Figs. 33B, 2).

SELECTED SPECIMENS EXaMINED. —COSTA RICA. Cartage: Quekrada Val Verde, 15001800
m, 09°43'N, B83°47'W, 1 Feb 1986, Smith et al. 2157 (UC). Cascajal: Jun
1920, Lankester s.n. (K). Heredia: HNational FPark Braulio Carrillo, entre
OTS-Station La Selva e Volcan Barva, 1700 m, 7 Apr 2003, Kluge 5932 (GOET).
La Palma: 1400 m, 14 Mar 1908, Brade 21 (P, S). Puntarenas: Monte Verde,
1709 m, 10°207197N, 84°47'34"W, 1 Feb 2008, Sundue et al. 1729 (NY). San
José: ao longoe do Rlo Zurqui, Cordillera Central, 1400—-1500 m, 10°03'N,
84°01’wW, 18 Jan 1986, Smith et al. 1737 (UZ). GUYANA. Cuyuni-Mazaruni:
Upper slope Roraima, 1884, Iim Thurn 348 (K). VENEZUELA. Amazonas: Atabapo,
Cerro Marahuaca, cumbre, secclidn surcoriental, vecindades del zanjén, 2685
m, 03°37'N, 65°21'W, 15 Jan 1981, Maguire et al. &5651 (MO, NY). Aragua:
Coleonia Tovar e vicinity, 21002200 m, 26 Dec 1821, Pittier 9997 (U3).
Bolivar: Meseta de Jaua, Cerro Jaua, cunmbre de la porcién Central,
Occldental de la Meseta, 36 millas nauticas o 60 km, noroeste de la misidn

de Campamento Sanidad del Ric Kanarakuni, 1522-—2100 m, 04°45'N, 64°2&67W,



142

\'s

-~
i

e —
ﬁ%’l—:

1.imm _

FIG. 325. Moranopteris truncicola. A. Habit. B. Detail of the fertile
gegquments showing s=ori and setas abanially. C. Detail of the =zegments
showing setae and hydathodesz adaxially. D. Detail of the venation (cleared
leaf). E. Btem scale. F. Branched hairs from the costa. A—C: Carvalho et

al. 367 (INPA). D, F: Mostacero et al. 448 (VEN). E: ERoom et al. g008
(WVEMN] .
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22-27 Mar 1967, Stevermark 98095 (NY, P, S, US). Distrito Federal:
Cordillera de la Costa, cabeceras de la Quebrada Chacaito, 2000—2050 m,
10°33'N, 66°52/W, 18 Oct 1991, Meier & Reif 635 (M, UC). Lara: Buracal
Valley, above Buena Vista, 1676 m, 20 Dec 1986, Fay 1502 (UC). Mérida:
Andres Bellec, La Carbonera, ca. 13 min. NNW of Jaji along Hwy 4, property
of the Universidad de los Andes, 2000 m, O08°40N’, 71°26’W, 20 Nov 1982,
Smith et al. 144 (MO, UC). Miranda: Pargue Nacional “E1 Avila”, subida al
Pico Naiguata via Garete, arriba del canal de Garate, vertiente sur, al
noreste de Caracas, 2100-—2250 m, 10°337N, 66°46'W, 20 Mar 1993, Meier 3506
(VEN) . Portuguesa: Sucre, localidad conocida comec Ta Diviscoria de la
Concepcidn, 1500—1800 m, 09°187N, 70°06'W, 23—26 Oct 1985, Ortega et al.
2774 p.p. (UC). Trujillo: Orilla del Camino TLaguna "Los Cedritos", Cerro
Guaramacal, Bocond, B Sep 1980, Stergios 2256 (UC). Vargas: Cordillera de
la Costa, Serrania del Liteoral, Monumento Natural Pico Codazzi, carretera
Arco de la Coldnia Tovar-Pro, Cruz, 1 km desde el Arco, Urb. Eesidencial
Jenjibrillar, Sector La Neblina, 2250-2280 m, 10°26’N, 67°14’30"W, 13 Nov
1999, Mostacero & Castillc 395 (UC). Yaracuy: Sierra de Aroca, Cerroc Negro,
1200—1800 m, 10°17’'N, 69°01'wW, 1-2 Apr 1980, Liesner & Gonzalez 9904 (MO,
VEN) . COLOMBIA. Antioquia: Guatapé, 2316 m, 25 Feb 1880, Kalbreyer 1472 (B,
K). Cauca: Cali, 1500—-2000 m, Sep 1877, Lehmann 7653 (B, K, P, US). Chocd:
San José del Palmar, Cerrc del Torra, vertiente occidental, akajoe del
helipuerto, Hoya del rio Negro, vereda de Rio Negro, 1900 m, 04°467N,
T6°29'W, 12 Aug 1988, Ramos et al. 1309 (NY). Cundinamarca: Ridge above
upper San Antonio, Rio San Martin Valley, 15 km SE of Gutiérrez, 60 km S of
Bogota, 2775 m, 3 Aug 1844, Grant 9821 (US). Distrito Capital: Bogota, 26
Mar 1959, Karsten s.n. p.p. (B). Huila: Cordillera Oriental, 15 km SE of
Garzdn, 2346 m, 1 TFekh 1945, Little Jr. 8354 (US). Meta: Cordillera
Oriental, upper Ric Manzanares Valley, 20 km scutheast of Gutiérrez, 65 km
scuth of Bogota, 2710 m, 7 RAug 1944, Grant 9879 (HUAR, NY, US). Narifio:
Reserva Natural La FPlanada Sendero "La Vieja"™ e "La Pifia", 18502050 m,
01°097 407N, 77°58778"W, 8 Jun 1996, Bittner 2502 (UC). Norte de Santander:
Chitagéa, FE slope of valley of Quebrada los Indics toward head, Fraccién de
Carvajal, 2460 m, 15 Nov 1942, Fosberg 19119 (US). Risaralda: Apiz-Pueblo
Rico, Cuchilla de la linea, sector Quebrada Risaralda, PNN Tatama, 2621 m,
05°08"54N, 76°017027W, 16 Rpr 2007, Sundue & Vasco 1226 (NY). Valle del
Cauca: Cali, San Antonio, Cerro Ta Horgqueta, Cordillera Occidental,
vertiente oriental, 2000 m, 2B Feb 1988, Silverstone-Sopkin et al. 3605
(MO, UC). FECUADOR. BZamora-Chinchipe: Estacidn Cientifics San Francisco,
around refuge, 2490 m, 03°597237"5, 79°04’20"W, 22 Sep 2003, Lehnert 862
(UC). PERU. Amazonas: Near the border with Dept. San Martin., 2000 m,
05°41’s, 77°48'W, 3 Apr 2001, van der Werff et al.le670 (MO, NY, UC); San
Martin: 1550 m, 05°4175, 77°48'W, 4 Mar 2001, van der Werff et al. 16731
(MO, UC). BOLIVIA. Cochabamba: Chapare, Territorio Indigena Parque Nacicnal
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Isiboro-Secure, Cordillera de Mosetenez, 1550 m, 16°14'3, 66°25'W, 5 Sep
2003, Kesgsler et al. 13275 (LPB, UC). La PazZ: Franz Tamayo, Regidn Madidi,
Sante Dominge, sector arroye Tintaya, 1468 m, 14°46’7457s, 68°35730"W, 22
Oct 2006, Cavola et al. 2527 (MO, UC). BRAZIL. Amazonas: Sdc Gabriel da
Cachoeira, Pargue Nacional da Neblina, trilha para a cachoeira do Anta,
entre o acampamentc Lajerc e o Marce 5 da fronteira do Brazil com a
Venezuela, 1900 m, 00°487297N, 65°58/56"W, 30 Dec 2004, Carvalho et al. 367
(INEA) .

Moranopteris truncicola 1s recognized by having rhizome scales with
long setiform projections on the margins, moderately to densely setose, not
gibbous segments, furcate veinsg, two hydathodes per segment, and branched
hairs (Figs. 35A—F).

The divisicn of the fronds wvaries in Moranopteris truncicola from
pinnatifid, deeply pinnatifid to pinnatisect, but there were intermediate
forms of fronds and any other differences between them exist, conseqguently
all wvariants were considered here the same species. The pinnatifid frond
was conglidered as Polypodium andinum by Hooker (1860) and deeply pinnatifid
as Polypodium truncicela wvar. major and minor by Klotzsch (1847). The
gspecimen by Core 1345 p.p. (US), for instance, shows both taxa above.

Moranopteris truncicola is most closely related to M. microlepis (see
scme comments in this species). Morancopteris micrelepis can be immediately

distint by its gibbous segments (Fig. 20C).

27. Moranopteris williamsii (Maxon) R. Y. Hirai & J. Prado, Taxon Z20XX.
Polvpodium williamsii Maxon, Contr. U.3. Natl. Herb. 17: 547, pl. 34.
1916. Xiphopteris williamsii (Maxon) Copel., Amer. Fern J. 42: 101.
1952. Grammitis williamsii (Maxon) Lellinger, 2Amer. Fern J. 74: 59.
1984, Micropolvpodium williamsii (Maxon) A. R. Sm., Novon 2: 423,
1952, TYPE.-BOLIVIA. La Paz: proéox. Apolo, 1524 m, 7 Jul 1%02, R. S.
Williams 1167 (holotype: US-700301; isotypes: US-1832079, NY-148625).
Figs. 36AF.

Plants epiphvytic or epipetric. Rhizome erect with scales, the scales
0.8-1.5 mm X 0.4-0.6 mm, golden to vellow-brown, ovate to oblong, base
cordate to slightly <truncate, apex acute, sometimes with apical or
subapical gland-like ¢ells, margins entire. Fronds erect to arcuate,
determinate, 3.5-12.0 cm X 3.5—6.0 mm, sparsely setose; stipe 0.4-3.0 cm
compr., vellow-brown to brown, wings absent; laminae linear, pinnatisect,
pinnate at base, gradually tapering proximally, chartacecus; rachis or

cogta slightly visible with dark sclerenchyma abaxially, slightly chbscured

by laminar tissue adaxially; segments ascending, ca. 40—45° to rachls or
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FIc. 3A. Moranopteris williamsii. A. Habit. EBE. Detail of the fertils
segments showing sori and setas abaxially. C. Detail of the segments
showing setae and hydathodes adaxially. D. Detail of the wenation (cleared
leaf). E. Stem scale. F. Eranched hairz from the cozta. A-—F: Kessler et al.
7173 (LPB).
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cogta, 13—33(—40) pairs, spaced ca. 0.5—-1.0 rm, alternate, gibbous,
asymmetric, 2.5-3.2 X 0.%-1.5 mm, ovate to oblong, slightly decurrent at
base, apex obtuse to acute, margins plane or slightly revolute, without
hyvaline cells; veins simple, obscured, 1 hydathode per segment, the
hydathedes wvisibkle adaxially, linear; setae 0.8-2.5 mm long, dark red-
brown, on both surfaces of the stipe, rachis or costa, and laminar tissue;
hairs present on the rachis or costa and laminar tissue (mainly near to
rachis or costa abaxially), hyaline, slightly red-brown, 1 or 2-branched,
the main branch 2 or 3-celled, 0.10-0.15 mm long, 1% branch 1 or 2-celled,
(0.05—)0.1-0.2(—0.3) mm long, i branch, if present, 1 or 2-celled, < 0.1
mm long. Sori one per segment, rounded, 1.3—2.0 mm diam.

Distribution.——FEndemic to Beolivia; 1524—2000 m (Figs. 21A, 2).

SPECIMENS EXAMINED.—BOLIVIZA. Cochabamba: José Carrasco Torrico, 130 km
antigua carretera Cochabamba-Villa Tunari, 2000 m, 17°07’8, 65°36'W, 10 Jul

1996, Kessler 7173 p.p. (GOET, LPB, UC).

Moranopteris williamsii is known only from few collecticns and it is
easily recognized by 1its rhizome scales with entire margins, sparsely
setose fronds, gikbous segments, simple veins (Figs. 36A—F). Tt is not
readily confused with other species of Moranopteris because of its general
appearance.

Moranopteris williamsii can resemble M. cockii and M. zurquina by
having the same kind of scales with entire margins and one hydathode per
segment. However these species do not present gibbous segments and also the
first species differs by patent segments and the second by having deltate

segments with rounded apex.

28. Moranopteris =zurquina (Copel.) R. Y. Hirai & J. Pradc, Taxon 20XX.
Xiphopteris zurguina Copel., Amer. Fern J. 42: 99, 1952. Grammitis
zurguina (Copel.) F. Seym., Phytologia 31: 175. 1975. Micropolypodium
zurguinum (Copel.) A. R. Sm., Novon 2: 423. 199%2. TYPE.-COSTA RICA.
Heredia: northeast of San Isidro, “Cerros de Zurqgui”, s.d., P. C.

Standley & J. Valerio 50495 (holotype: US). Figs. 37AG.

Plants epiphvytic. Rhizome erect with scales, the scales 1.4-3.0 mm X
0.2-0.3 mm, golden to yellow-brown, lanceclate to slightly linear, base
glightly cordate to truncate, apex acute, sometimes with apical or
subapical gland-like cells, margins entire, or sometimes with alsc small
lateral projections. Fronds erect to arcuate, determinate, 6.0-1Z2.5 cm X
2.55.0 mm, sparsely to moderately setose; stipe (0.5-)0.7—2.5 cm compr.,

vellow-kbrown to dark-brown, narrowly winged; lIaminae linear, pinnatisect,
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Fiz. 37. Moranopteris zurguina. A. Habit. B. Detail of the fertile seqments
showing sorl and setas abaxially. €. Detalil of the segments showling setas
and hydathodes adaxially. D. Detail of the wenation (cleared leaf). E. Stem
scale. F. Detail of the apex of the rhizome scale. G. Branched hairs from
the costa. A—G: Mickel 3030 (NY p.p.).
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gradually tapering proximally to a narrow wing, chartaceous; costa slightly
vigikle with dark sclerenchyma abaxially, slightly cbkbscured by laminar
tissue adaxially; segments ascending, ca. 50—-60°(—70) Lo costa, (15—)26—41
pairs, spaced 0.5-1.8 mm, alternate, scmetimes subopposite or opposite at
basge, not gibbous, symmetric, 1.3-2.7 X 0.%-1.4 mm, deltate, sometimes
ocblong, decurrent at base, apex rounded, margins plane, without hyaline
cells; veins simple, obscured, 1 hydathode per segment, the hydathodes
visibkle adaxially, elliptic, sometimes obovate or linear; setae (0.7-)1.0—
2.2(=3.5) mm leng, dark red-brown, on both surfaces of the stipe, costa,
and laminar tissue; hairs present on the stipe, costa, and laminar tissue
(mainly near to costa abaxially), hyaline, slightly red-brown, rarely with
branches tinged of red-brown, (1 or) 2(or 3)-branched, the main branch 3(or
4)-celled, 0.1-0.Z2 mm long, 1%* branch (1 or) 2 or 3-celled, (<—)0.10-0.15(—
0.25) mm long, Gy branch, if present, 1 or 2-celled, < 0.1(—0.15) mm leng,
3* branch, if present, 1 or 2-celled, < 0.1 mm long. Sori one per segment,
rounded, 0.8-1.0 mm diam.

Distribution.—FEndemic tTo Costa Rica; 11002500 m (Figs. 7A, 2).

SELECTED SPECIMENS EXAMINED. COSTA EICA. Guanacaste: Cantédn de Liberia, P. N.
Guanacaste, Cordillera de Guanacaste, Estacidén Cacao, 1100—-1500 m,
10°55745“N, 85°28715"W, 5 Sep 1996, Rojas & Mata 3021 (UC). Heredia:
Braulio Carilloc National Park, 2500 m, 2 May 2003, Kluge 6458 (GOET). San
José: 10 km N of San Rafael de Heredia on Volcan Barba, 1950 m, 30 Jul
1967, Bishop 851 (UC).

Moranopteris zurguina has rhizome =zcales with entire margins, deltate
segments, simple veins, and one hydathode per segment (Figs. 37A—F).

Haufler et al. 6936 p.p. (UC) and Rojas & Soto 4258 (NY) are atypical
specimens by having scmetimes two hydathodes per segment, and slightly
gibbous segments. In both cases, these characters become this species more
similar to M. serricula. However, Rojas & Soto 4258 (NY) has plants typical
and atypical of M. zurgquina. As the segments are more patent and its fronds
are moderately setose we consgider this collection from Guanacaste (Costa
Rica) as M. zurguina.

Moranopteris zurguina 1is known Just from few collecticns; maybe it
might be synonymized tc M. serricula, if more specimens will be finding
having two hydathodes, because Rojas & Scoto 4258 is very gimilar to
specimens of M. serricula from Dominica.

Moranopteris serricula from Lesser Antilles and Venezuela is the most
gimilar species, but differs in general by having mostly sparsely setose

fronds and twe hydathodes per segment.
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29. Moranopteris X bradei (Lzbiak & F. B. Matcs) R. Y. Hirsli & J. Prado,
Taxon 20XX. Micropolypodium X bradei Tabiak & F. B. Matos, Brittonia
59: 182. 2007. TYPE.-BRAZIL. Rio de Janeiro: Terezdpclis, Serra dos
Orgdos, Rio Paguequer, 17 Jul 1940, A. C. Brade 16676 p.p. (holotype:
RE) .

Plants epipetric. Rhizome short-creeping with scales, the scales 0.7—
2.0 x 0.15-0.40 mm, golden to yellow-brown, lanceclate, base slightly
cordate, apex attenuate, margins entire, rarely with also small lateral
projections. Fronds erect to arcuate, determinate, 2.5-9.2 X 0.3-1.2 cm,
sparsely setose; stipes 0.5-1.0 cm long, brown, narrowly winged; laminae
linear to linear-lanceclate, pinnatisect or pinnatisect-pinnatifid,

gradually tapering proximally to a narrow wing, chartaceocus; costa chscured

by laminar tissue abaxially and adaxially; segments ascending, 40-70° to
cogta, 11-12 pairs, spaced ca. 0.1-0.3 mm, alternate, not gikbous,
scmetimes sligtly gibkbkous, symmetric, 5.0-10.0 X 1.5-3.0 mm, deltate to
linear, pinnatifid, decurrent at base, apex rounded, margins slightly
locbate and revolute, without hyaline cells; veins furcate or plnnate,
obscured, (1)2—8 hydathodes per segment, the hydathodes visible adaxially,
rounded to elliptic; setas 0.9%-1.1 mm long, dark red-brown, on both
surfaces of the stipe, costa, and laminar tissue; hairs present on the
stipe, costa, and laminar tissue (mainly near to costa abaxially), hyaline,
glightly red-brown, bkranched or rarely unbranched, the unbranched hairs
mostly 2 or 3-branched, the main branch 2-celled, ca. 0.1-0.2 mm long, 1°,
2" and 2™ kranches 1 or Z2-celled, < 0.1 mm long. Sori 1-6 per seguent,
rounded or oblong, 0.8-2.0 mm diam.

Distribution.—Endemic to the state of Rio de Janelro, southeastern

Brazil; 1000 m (Fig. 2}.

Moranopteris X bradei is known only from one collecticon by Brade. As
stated by ILabiak and Matos (2007), the specimens have aborted spores.
However, we locked at the spores and concluded that there are normal spores
plus scme Iimature sporangia and spores. However, the putative hvbrid could
be only a variation of Moranopteris achilleifclia, but without more data we

prefer to recognize the hybrid in the present study.

NARMES OF UNCERTAIN APPLICATION:

Polypodium gibbosum Fé=, Mém. Foug. 6: 8, t£. 2, f£. 2. 1854. TYPE. Mexico.

Oaxaca, 2400—-2600 m, H. Galeotti s.n. (P or RB n.v.).
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Tt was not possible to locate the type-specimen. Based only on the
Fée’s protologue and illustration we cannot ascertain the application of

this name.

Micropolypodium setulosum (Rosenst.) A, B B, (Noskon 2% L2 1995
Polypodium setulosum Rosenst., Repert. Sp. Nov. Regni Veg. 10: 277.
1912. Xiphopteris setulosa (Rosenst.) Copel., BAmer. Fern J. 42: 108.
1952, Grammitis setulosa (Rosenst.) F. 8Seym., Phytoleogia 31: 175.
1975. TYPE.—COSTA RICA. 8San José: 3. Isidro del General, 656 m, A.

Tonduz s.n. (Herb. Jimenez 214, n.v.; frag. U3!).

The fragment of the tLype at US Herbarium dgoes not have rhizome.
Consequently, 1t 1is impossible to conclude the correct identity of this
taxon. This fragment resembles a small plant of Moranopteris basiattenuata
or M. plicata by the branched hairs and also by general appearance of the
fronds (segments, setae, etc.). Rosenstock (1912) described Polypodium
setulosum containing two setiform projections on the margins of rhizome
scales. Moranopterls kbasiattenuata has rhizome scales with entire margins
and with small lateral projections, whereas M. plicata has only setiform
projections on ite margine. If these projections described by Rosenstock
will be setiform like on the scales of M. plicata, this species can be
synonymus of Micropolypodium setulosum. Furthermore the hairs chserved on
the fragment at U3 are l-kranched and branched, and these kind of hairs are
most similar te M. plicata than M. kasiattenuata. Smith =t al. 2200 (UC)
from Cartago, Costa Rica (=M. plicata), resembles the description by
Rosenstock.

To solve this problem is necessary to find and analyze the complete
type of this taxon, until even to show that it can represent a good species

or not.

Polypodium piligerum Hook., Tc. pl. t. 321. 1841. TYPE.-ECUADOR. Canar-

Azvuay, W. Jameson s.n. (E-n.v.).

The type has not found at K Herbarium. See comments at Moranopteris

longisetosa.
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DISCUSSAO GERAL

Nessa ultima década, com os avangos nos estudos moleculares, varios grupos
monofiléticos foram reconhecidos ¢ uma nova classificagido para as samambaias foi proposta
por Smith et al. (2006, 2008) que alterou a re-circunscrigdo principalmente em nivel de
familia. Uma das familias que teve essa delimitagdo aprimorada foi Polypodiaceae, que até
pouco tempo atras era um grupo a parte das gramitidoides. Hoje sdo reconhecidas como uma
unica familia uma vez que formam claramente um grupo monofilético.

Posteriormente ao rearranjo realizado para as familias, os géneros foram alvos dos
estudos realizados por diversos pesquisadores ¢ com isso esses géneros tem sido melhor
delimitados. Os estudos filogenéticos tem auxiliado cada vez mais na sistematica das
samambaias, permitindo grandes avangos na area. Ou seja, esta sendo possivel conhecer
melhor as relagdes filogenéticas entre eles, permitindo com isso o reconhecimento de grupos
mais naturais, ou seja, monofiléticos. Sem essa ferramenta da biologia molecular, jamais seria
possivel, apenas com a taxonomia tradicional, utilizando caracteres basicamente
morfologicos, a delimitagido de tais grupos.

Varios géneros apareceram nos estudos filogenéticos como parafiléticos ou polifiléticos,
como foi possivel observar nos géneros de gramitidoides em geral. A partir desses estudos
moleculares, ha uma grande tendéncia em se propor géneros NOVos € menores como
aconteceu no caso do grupo das gramitidoides, por exemplo: Leucotrichum com cinco
espécies (Labiak ef al. 2010), Stenogrammitis com 23 espécies (Labiak 2011) segregados de
Lellingeria s.1., Ascogrammitis com 17 espécies (Sundue, 2011) e Alansmia com 26 espécies
(Kessler ef al. 2011) segregados de Terpsichore s.1. Alguns géneros Paleotropicais também
foram segregados basicamente de Ctenopteris s.1., Grammitis 5.1 e Xiphopteris s5.1., tais como:
Ctenopterella (Parris 2007), Dasygrammitis (Parris 2007) ¢ Radiogrammitis (Parris 2007),
Xiphopterella (Parris 2007), respectivamente. Entretanto, esses grupos paleotropicais ainda
necessitam de mais estudos, como ¢é o caso de Crenopteris ¢ Grammitis que ainda
permanecem como grupos polifiléticos, uma vez que apresentam um grande numero de
cspécies ¢ uma revisdo taxondmica ainda ¢ necessaria, bem como os seus estudos
filogenéticos, incluindo mais terminais desses grupos. Esta relagdo incerta entre esses grupos
Paleotropicais também surgiram no presente estudo, porém resolver essas relagdes nio era o
objetivo deste trabalho.

A partir dos estudos que vem sendo realizados, observa-se que varios nomes genéricos
descritos para o Velho Mundo ou outras regides estavam sendo mal aplicados para as espécies

Neotropicais, como por exemplo, Serpocaulon (Polypodiaceae), que foi segregado de
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Polypodium, cuja espécie-tipo & Polypodium vulgare L., uma espécie dos EUA. Assim como
em Micropolypodium s.l., um nome erroneamente aplicado para as espécies neotropicais.

Os resultados do presente estudo corroboraram aqueles previamente publicados por
Ranker ef al. (2004), de que as espécies neotropicais de Micropolypodium s.l. formam um
grupo monofilético e que, de agora em diante, serdo consideradas em um género a parte
chamado de Moranopteris. Da mesma forma que os estudos anteriores, um novo género esta
sendo criado ¢ com um nuimero menor de espécies do que haviam sido reunidas em
Micropolypodium s.1.

Com relagdo as gramitidéides, em geral, faltam principalmente estudos com os géneros
que possuem distribuigdo Pantropical, e por isso, sem as revisdes taxondmicas das espécies
Paleotropicais ndo ¢ possivel avangar nos estudos desses grupos. Este ¢ o maior desafio a ser
enfrentado neste grupo de plantas.

Para tentar progredir nos estudos filogenéticos com as samambaias gramitidoides em
geral, um grupo esta sendo mobilizado para discutir sobre os avangos que precisam ser
realizados em cada grupo de espécies. Este grupo foi chamado informalmente de Grammitid
Phylogeny Group (GPG), cuja idéia inicial partiu do Dr. Tom A. Ranker, da Universidade do
Havai, EUA.

O objetivo principal desse grupo ¢ gerar uma filogenia geral de todas as gramitidoides ¢
para isso pretende-se reunir as sequencias génicas disponiveis de todos os grupos ¢ com isso
sanar as lacunas que existem para essa filogenia. A priori, ja existe um banco de dados, com
basicamente trés marcadores moleculares: atpB, rbel. e trnl-trnF, que sdo sequencias ja
publicadas ¢ ndo publicadas, resultado dos trabalhos de Tom A. Ranker e Michael Sundue.
Paulatinamente, serdio acrescentadas todas as outras sequencias ja obtidas por outros
pesquisadores, incluindo as do presente estudo.

Este grupo tem como participantes diversos pesquisadores: Alan R. Smith (University
of California, Berkeley, EUA), Barbara Parris (Fern Research Foundation, Kerikeri, Bay of
Islands, Nova Zelandia), France Rakotondrainibe (Muséum national d’Histoire naturelle,
Paris, Franga), Germinal Rouhan (Muséum national d’Histoire naturelle, Paris, Franca).
Harald Schneider (Georg-August University Gottingen, Untere Karsplile, Gotinga,
Alemanha), Jefferson Prado (Instituto de Botanica, Sdo Paulo, Brasil), Marcus Lehnert
(Staatliches Museum fir Naturkunde Stuttgart, Stuttgart, Alemanha) Michael Kessler
(University of Zurich, Zurique, Suiga), Michael Sundue (The New York Botanical Garden,
Nova lorque, USA), A. T. Nor Ezzawanis (Institut Penyelidikan Perhutanan Malaysia,
Kepong, Malasia), Paulo H. Labiak (Universidade Federal do Parana, Curitiba, Brasil),

Regina Y. Hirai (Instituto de Botanica, Sdo Paulo, Brasil), Sabine Hennequin (Universite
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Pierre et Marie Curie, Paris, Franga), Tom A. Ranker (University of Hawaii, Honolulu,

Hawai) ¢ Xian-Chun Zhang (Institute of Botany, Chinese Academy of Science, Pequim,
China).

A primeira pré-reunido informal de parte do grupo devera acontecer em Melbourne

(Australia) no Congresso Internacional de Botéanica, em julho de 2011 e, posteriormente, um

encontro especifico com todo o grupo em 2012, nos EUA, provavelmente em Berkeley,

California.
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