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Resumo

OLIVEIRA, Luciana dos Santos Dias de. Dra. Universidade Federal Rural de
Pernambuco. Fevereiro de 2014. Sistematica do género Gymnanthes Sw.
(Hippomaneae - Euphorbiaceae). Dra. Margareth Ferreira de Sales, Dr. André
Laurénio de Melo e Dr. Marcos José da Silva.

Hippomaneae é uma das tribos mais diversas e complexas da subfamilia
Euphorbioideae (Euphorbiaceae). Dos seus 33 géneros, cerca de 10 ainda ndo foram
revisados e apresentam delimitacdes problematicas. Dentre estes, destacava-se Gymnanthes
por ser considerado um dos géneros de taxonomia mais dificil da tribo, em decorréncia de
limites intra e intergenéricos pouco compreendidos e por apresentar diversos problemas
nomenclaturais e de tipificacdo. Neste sentido, a presente tese teve como objetivo revisar as
espécies neotropicais de Gymnanthes a partir da analise morfoldgica. Foram examinados
cerca de 5.000 exemplares provenientes de 93 herbarios, dos quais 36 foram visitados, além
de espécimes coletados em campo. Os resultados sdo apresentados na forma de quatro
artigos cientificos. (1) No estudo de revisdo taxondmica, uma nova circunscricdo para
Gymnanthes é aqui estabelecida que passa a compreender 16 espécies em contraposi¢ao as
45 estimadas em tratamentos anteriores. Dessas, 12 espécies sdo encontradas nos
Neotropicos, duas na Africa e duas na Asia, com maior diversidade na América Central (8
spp). Sao propostas 26 sinonimizagdes, cinco novas combinacgdes e 27 lectotipificacdes,
além de um ne6tipo. Oito nomes foram excluidos do conceito de Gymnanthes e transferidos
para Actinostemon. (2) No segundo manuscrito, foi procedida a lectotipificacdo de
Gymnanthes klotzschiana e a transferéncia de Actinostemon unciformis para o seu conceito.
(3) A partir da andlise de espécies de Actinostemon, género proximo de Gymnanthes, foi
descrito, no terceiro artigo, a espécie A. roselii. Esta é facilmente reconhecida pelo tamanho
das bracteas das cimulas estaminadas, pelas gemas foliares globoides e pela presenca de
sépalas nas flores estaminadas e pistiladas. Por fim, (4) o Gltimo artigo trouxe o mapeamento
da distribuicdo geografica de Gymnanthes boticario, uma espécie bem coletada, mas recém-
descrita. Foi observado que Gymnanthes boticario apresenta um padrdo de distribuigéo
associado a ambientes semiéridos, mais precisamente as Florestas Secas. Uma correlagdo da
sua distribuicdo com a teoria do Arco Pleistocénico foi ainda tragada. Verificou-se que G.
boticario corrobora a teoria pleistocénica por apresentar um padrdo de distribuicdo disjunto
dentro do dominio das Florestas Secas. Foram ainda citados os primeiros registros de G.

boticario na Bolivia, Paraguai e para as florestas de encosta do Pantanal (Mato Grosso do
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Sul). O trabalho também abordou o fato de que as novas espécies a serem descritas ndo sao
necessariamente taxons raros ou estritamente endémicos, como relatado na literatura. Apesar
de Gymnanthes boticario ter sido descrita recentemente (2010), foram encontrados, até o
ano da sua publicacéo, 81 espécimes distribuidos em 18 herbarios com mais de 50 duplicatas
encontradas em 21 institui¢Ges, resultando num total de 131 exsicatas distribuidas em 25
herbérios de seis paises diferentes (Alemanha, Bolivia, Brasil, Estados Unidos, Inglaterra e
Suica). Logo, G. boticario € um exemplo de espécie comum e bem coletada que levou muito
tempo para ser reconhecida como um novo taxon, demostrando que as espécies novas que
ainda restam para serem descritas ndo sdo necessariamente endémicas ou de areas distantes

e de dificil acesso.
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1. Introducao

Euphorbiaceae s.s., com cinco subfamilias (Acalyphoideae Kostel., Cheilosoideae K.
Wurdack, Crotonoideae Burmeist., Euphorbioideae L. e Peroideae K. Wurdack) e cerca de
6.000 espécies pantropicais, € uma das mais complexas e diversificadas linhagens de
angiospermas (WURDACK et al., 2005; SOUZA & LORENZI, 2008; APG IIl, 2009).
Destaca-se por sua riqueza especifica, diversidade morfoldgica e fitoquimica e relevante
importancia econémica (GOVAERTS et al., 2000; RADCLIFFE-SMITH, 2001,
WURDACK et al., 2005).

Dentre as subfamilias de Euphorbiaceae s.s., destaca-se Euphorbioideae (54 géneros
e ca. de 3.000 espécies) por apresentar dois tipos marcadamente diferenciados de arranjo
floral: a) o ciatio, que caracteriza a tribo Euphorbieae Pax & K. Hoffm., grupo mais derivado
de Euphorbiaceae e, b) a inflorescéncia espiciforme, frequente nas outras quatro tribos -
Hippomaneae A. Juss. ex Spach, Hureae Dumort., Pachystromateae (Pax & K. Hoffm) Pax
e Stomatocalyceae (Mull. Arg.) Webster - (WEBSTER, 1987; 1994; WURDACK et al.,
2005).

Hippomaneae tem distribuicdo pantropical com centro de diversidade nos
Neotrépicos e compreende 33 géneros (ver tabela 1-revisdo de literatura) e cerca de 300
espécies (ESSER et al., 1997; ESSER, 2012). E uma tribo bem caracterizada pelas
inflorescéncias tirsoides, unissexuais ou bissexuais com flores pistiladas na base e cimulas
estaminadas distais, bracteas florais geralmente biglandulares, flores, em sua maioria,
monoclamideas com sépalas pequenas e imbricadas, sem disco, com um a numerosos
estames e frutos capsulares (ESSER, 2001; MELO, 2006).

O género Gymnanthes, pertencente a tribo Hippomaneae, foi estabelecido por Swartz
(1788) a partir de G. elliptica e G. lucida, e caracterizado por apresentar espécies didicas e
monoicas, respectivamente, de habito arbdreo e célice estaminado inconspicuo, as vezes
ausente. Contudo, Baillon (1864), Grisebach (1864) e Miller (1866, 1873) subordinaram as
espécies a Stillingia Gard. ex L., Excoecaria L. e Sebastiania Spreng., respectivamente,
enquanto que Rothmaler (1944), Adams (1970, 1972), Gillis (1974) e Oe (1988) trataram
Gymnanthes como sindnimo de Ateramnus P. Brown. Contrariamente, Muller (1863), Pax
(1912), Webster e Huft (1988) e Webster (1994) aceitaram o seu status genérico. Muiller
(1863) incluiu Sebastiania na circunscricdo de Gymnanthes (33 espécies) e Webster (1994)
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sugeriu a unido de Actinostemon Mart ex Klotzsch e Gymnanthes (ca. de 40 spp.), onde o
ultimo nome teria prioridade.

O histérico de Gymnanthes revela a complexidade de sua taxonomia e de sua
delimitacdo intergenérica. O género possui relacdo morfologica com Actinostemon e
Sebastiania, tdxons que j& foram inclusos em sua circunscricdo (Mdller, 1866; Webster
1994). No entanto, Melo (2006) estabeleceu um novo conceito para Sebastiania ao
circunscrever 17 espécies caracterizadas pela auséncia de indumento e glandula foliar, flores
estaminadas aclamideas ou monoclamideas com sépalas livres, flores pistiladas sésseis ou
curtamente pediceladas, frutos com columela persistente com excrescéncias carnosas e
sementes sem carunculas. Apesar da revisdo de Jablonski (1969) para Actinostemon, a
distingdo entre este e Gymnanthes ainda era problematica, podendo ser exemplificado pela
recente transferéncia de Actinostemon unciformis Jabl. para Gymnanthes klotzschiana Muill.
Arg. (OLIVEIRA et al., 2013). De acordo com Esser (2012) e Eymael (2012), Actinostemon
apresenta folhas de margem sempre inteira, com glandulas dispersas na ldamina, presenca de
numerosos catafilos conspicuos e imbricados que recobrem as gemas foliares e bracteas
florais reduzidas a ausentes.

Estudos filogenéticos que trataram Gymnanthes sdo escassos e restritos a poucas
espécies, o que limita as inferéncias sobre as relacdes inter e intragenéricas. Esser et al.
(1997) em uma analise morfoldgica para Hippomaneae da Malasia (12 géneros), verificaram
que G. borneensis (Pax & K. Hoffm.) Esser e G. remota (Steenis) Esser formavam um grupo
com Shirakia Hurus. O pedicelo alongado e a inflorescéncia em tirso foram apontados como
apomorfias para Gymnanthes. Wurdack et al. (2005), em estudo filogenético molecular de
Euphorbiaceae s.s., amostraram apenas quatro espécies de Gymnanthes e indicaram um
possivel polifiletismo para o género.

Até o presente estudo, Gymnanthes ndo apresentava delimitacdo intergenérica clara,
principalmente com Actinostemon, e compreendia, segundo Esser (2001, 2012), cerca de 45
espécies. Mostrava dificil distincdo entre as espécies, além de diversos problemas
nomenclaturais e de tipificacdo (WEBSTER, 1983; ESSER, 2012), o que evidenciava a
necessidade de uma revisédo. Por esses motivos, foi escolhido como tema do presente estudo,
0 qual teve como objetivos revisar as espécies neotropicais de Gymnanthes, e ainda,
investigar os limites morfologicos entre este e 0s demais géneros da tribo (ex. Actinostemon

e Sebastiania).
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2. Revisao de Literatura

2.1 Historico e Sistematica de Hippomaneae A. Juss. ex Bartl.

Hippomaneae foi estabelecida por Jussieu (1824) em monografia sobre
Euphorbiaceae medicinais. Neste trabalho, a familia foi dividida em seis grupos, sendo
Hippomaneae tratada em “sectio V” e caracterizada por apresentar flores sem pétalas,
bracteas conspicuas e multifloras, inflorescéncias do tipo espiga ou amento e ovario com um
ovulo por loculo. A tribo estava representada por 13 géneros (Commia Lour., Excoecaria L.,
Hippomane L., Homalanthus A. Juss., Hura L, Maprounea Aubl., Microstachys A. Juss.,
Omphalea L., Sapium Jacq., Sebastiania Spreng., Stillingia Garden ex L., Styloceras Kunth
ex A. Juss, e Triadica Lour.), 0s quais, em sua maioria, ainda pertencem a circunscricao da
tribo (ver Tabela 1).

Para Klotzsch (1841), Hippomaneae compreendia 16 géneros, enquanto que para
Muiller (1863) a tribo era representada por 21 géneros. Neste Gltimo tratamento, Gymnanthes
era o taxon mais representativo e estava dividido em cinco sec¢des. Baillon (1864) também
aceitou Hippomaneae e monografou isoladamente alguns géneros (ex. Actinostemon Mart.
ex Klotzsch, Colliguaja Molina, Mabea Aubl., Senefeldera Mart. e Stillingia). Porém, ao
contrario de Miller (1863), considerou Stillingia como o maior género da tribo com nove
secoes.

Miller (1866) dividiu Hippomaneae em 16 subtribos e incluiu em seu conceito
espécies com flores sem invélucro, célice estaminado imbricado, estames eretos no botéo e
ovario uniovulado. Destas subtribos, Euhippomaneae era a mais representativa (16 géneros)
e apresentava composicdo genérica semelhante a tratamentos anteriores (KLOTZSCH,
1841; MULLER, 1863). Miiller (1873) manteve o mesmo tratamento na Flora Brasiliensis e
listou oito subtribos e 23 géneros.

Por sua vez, Bentham e Hooker (1880) estabeleceram seis tribos em Euphorbiaceae,
dentre elas Crotoneae, na qual Hippomaneae estava subordinada com status de subtribo e
compreendia 23 géneros. Em contradi¢do, Pax (1890) modificou a classificacdo de Bentham
e Hooker (1880) ao restabelecer Hippomaneae como tribo, sem relacdo com Crotoneae, e a
subdividiu em duas subtribos: Hippomaninae e Hurinae.

Posteriormente, Pax (1912) dividiu Hippomaneae em nove subtribos (Adenopeltinae,
Excoecariinae, Gymnanthinae, Homalanthinae, Hurinae, Mabeinae, Omphaleinae,

Stillingiinae e Trisyngyninae) com base no nimero de estames e dos lacinios do calice
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estaminado e na presenca e/ou auséncia de cartncula e listaram 26 géneros para a tribo. O
autor também foi o primeiro botanico que inferiu relagdes evolutivas na tribo, a partir de
dados morfologicos. Neste trabalho, Hippomaneae foi dividida em quatro grupos informais
(Archaeo-Hura, Archaeo-Mabea, Archaeo-Omphalea e Archaeo-Sapium) onde estavam
arranjadas as nove subtribos. De acordo com o autor, estes Archaeo grupos teriam,
provavelmente, uma raiz comum, que confeririam a Hippomaneae uma natureza
monofilética. A subtribo Gymnanthinae, juntamente com Homolanthinae e Trisyngyninae,
foram arranjadas em Archaeo-Mabea, grupo intermediario entre Archaeo-Hura e Archaeo-
Omphalea, onde este ultimo seria 0 mais derivado. Vale ressaltar, que esta foi a Gltima obra
que trouxe um panorama completo de Hippomaneae, com descrigcdes, ilustracOes e
informacdes sobre a distribuicdo geografica dos taxons.

Pax (1924) afirmou que Euphorbiaceae estaria relacionada as ordens Gereniales e
Malvales e que provavelmente ndo seria um grupo natural. Neste trabalho, Hippomaneae foi
reduzida para sete subtribos (Adenopeltinae, Excoecariinae, Gymnanthinae, Homalanthinae,
Hurinae, Mabeinae e Stillingiinae) e teve Hurinae (atual Hureae Dumort.) como taxon basal.
Segundo o autor, a natureza e a organizacdo das flores estaminadas expressava a ideia de
que Hureae era um grupo filogeneticamente antigo. Para Croizat (1940), Euphorbiaceae
também teria relacdes com Malvales, principalmente com Sterculiaceae.

Posteriormente, Hurusawa (1954) dividiu Euphorbiaceae em sete subfamilias, sendo
contestado por PUNT (1962) e KOHLER (1965), além de outros, que afirmaram que
algumas destas subfamilias eram grupos artificiais. Neste conspecto, Hippomaneae estava
subordinada a recém estabelecida Sapioideae Hurusawa e foi dividida em cinco subtribos
(Adenopeltinae, Excoecariinae, Homalanthinae, Mabeinae e Stillingiinae). A tribo foi
caracterizada por apresentar flores estaminadas de calice reduzido, bracteas florais
biglandulares e estames livres.

Numa tentativa de estabelecer relacdes evolutivas entre os taxons de Euphorbiaceae
baseado em caracteres morfoldgicos, Hutchinson (1969) propds uma classificacao tribal para
a familia. Para tanto, considerou a presenca de pétalas, a falta de disco nectarifero, a retengédo
de um ovario vestigial nas flores estaminadas, numerosos estames e sépalas imbricadas como
caracteres ‘“‘antigos”. Assim, indicou Euphorbiaceae como polifilética e derivada,
provavelmente, de ordens que apresentavam flores hipoginas como Bixales, Celastrales,
Malvales e Tiliales. Dentre as 40 tribos listadas, Euphorbieae foi considerada a mais

derivada, seguida por Crotoneae, Ricineae, Pereae, Dalechampieae, Hureae e Hippomaneae
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Webster (1994) utilizou caracteres morfoldgicos e dados relacionados a dispersao e
a polinizacéo para demonstrar tendéncias evolutivas e relag6es de afinidades entre os tdxons
de Euphorbiaceae. O autor reconheceu cinco subfamilias para Euphorbiaceae e subordinou
Hippomaneae e mais trés tribos (Euphorbieae Pax & K. Hoffm., Pachystromateae (Pax & K.
Hoffm.) Pax e Stomatocalyceae (Mull. Arg.) Webster) a subfamilia Euphorbioideae. Nesta
classificacdo, Hippomaneae apresentava 23 géneros e apenas trés subtribos: Carumbiinae
Mill. Arg. (= Homalanthinae Pax & K. Hoffm.), Mabeineae Pax & K. Hoffm. e
Hippomaninae (= Stillingiinae Pax & K. Hoffm.).

Em estudo filogenético baseado em caracteres morfolégicos das espécies de
Hippomaneae da Malasia, Esser et al. (1997) amostraram 13 géneros e apontaram a tribo
como monofilética. Botdes florais inclinados protegidos por bracteas em seus estagios
iniciais e a exposicdo dos aparelhos reprodutores resultante da reducdo do célice foram as
sinapomorfias encontradas. Ainda para as Hippomaneae da Malasia, Esser (1999a) revisou
as espécies da tribo reconhecendo oito géneros (Balakata Esser, Falconeria Royle,
Gymnanthes, Microstachys, Sapium, Shirakiopsis Esser, Stillingia e Triadica) e 13 espécies.
Apenas Excoecaria e Homalanthus ndo foram tratados neste trabalho e Gymnanthes foi
citado pela primeira vez para Malasia. Neste trabalho, varias combinac6es foram efetuadas,
bem como sinonimizagbes e lectotipificacdes, além do estabelecimento dos géneros
Balakata e Shirakiopsis. Peculiaridades sobre a biogeografia e ecologia de cada género
também foram abordadas.

O conceito mais recente para a tribo € o de Esser (2001), onde Hippomaneae
circunscreve apenas as subtribos Carumbiinae e Hippomaninae. Para o autor, Mabeineae,
aceita em classificacdes anteriores (Pax, 1912; Webster, 1994), era claramente polifilética
por apresentar trés géneros (Mabea, Senefeldera e Senefelderopsis Steyerm.) pouco
relacionados e morfologicamente distintos, sendo, por esse motivo, sinonimizada a
Hippomaninae por Esser (2001). Ainda neste trabalho, foram fornecidos descri¢des dos 33
géneros circunscritos atualmente a tribo, dentre eles trés novos (Pleradenophora Esser,
Pseudosenefeldera Esser e Spegazziniophytum Esser), estimativas do nimero de espécies e
dados sobre distribuicdo geogréfica.

Wurdack et al. (2005) realizaram um estudo molecular em Euphorbiaceae s.s. para
avaliar a circunscricdo da familia, testar o monofiletismo de taxons supra genéricos e
esclarecer algumas quest@es relacionadas a evolucdo de caracteres a um nivel infrafamiliar.
Hippomaneae esteve representada por 25 géneros e 33 espécies no intuito de testar a

classificacdo da tribo, bem como as delimitacdes genericas propostas por Esser et al. (1997)
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e Esser (1999a, 2001). A tribo emergiu como parafilética devido a presenca de Hureae e
Pachystromateae.

Considerando as Hippomaneae no Brasil, Esser (2012) apresentou um panorama da
tribo, discutiu a historia taxonémica do grupo, estado atual do conhecimento da tribo, seu
posicionamento em Euphorbiaceae e listou caracteres diagndsticos para os 13 géneros
encontrados no pais. Informacbes sobre relacdes filogenéticas, padrGes gerais de
diversidade, bibliografias de referéncia sobre os taxons, além de sugestfes para problemas
ainda ndo resolvidos sobre os grupos, também foram fornecidos.

Estudos floristicos para a tribo foram desenvolvidos por: O’Donnell e Lourteig
(1942) sobre Hippomaneae da Argentina (cinco géneros e 15 espécies); Santos e Sales
(2009), Pscheidt e Cordeiro (2012) e Melo et al. (2013) em levantamentos taxondmicos de
Hippomaneae para os Estados de Pernambuco (oito géneros e 12 espécies), Sdo Paulo (nove
géneros e 22 spp.) e Sergipe (sete géneros e 11 spp.), respectivamente; e Cordeiro et al.
(2013) que listaram as espécies brasileiras de Hippomaneae na base de dados da Flora do
Brasil (CORDEIRO et. al, 2013), a qual é alimentada e atualizada periodicamente.

Informacdes adicionais de distribuicdo geografica, ecologia e comentarios sobre as
espécies de Hippomaneae sdo encontrados em floras de algumas regides e paises,
especialmente da América do Sul e Antilhas: Ilhas do Caribe (BOLDINGH, 1913), Jamaica
(FAWCETT; RENDLE, 1920), Costa Rica, (STANDLEY, 1937; BURGER; HUFT, 1995),
Guatemala (STANDLEY; STEYERMARK, 1949), Peru (MACBRIDE, 1951), Cuba
(ALAIN, 1964), Guiana Inglesa (JABLONSKI, 1967), Honduras (MOLINA, 1975),
Arquipélago das Bahamas (CORRELL; CORRELL, 1982), Porto Rico (LIOGIER;
MARTORELL, 1982), Amazb6nia peruana (SPICHIGER, 1990), Panama (WEBSTER,
1967; WEBSTER; HUFT, 1988), Guiana (GILLESPIE, 1993), Nicardgua (STEVENS et al.,
2001) e Colébmbia (MURILLO, 2004).

Alguns géneros de Hippomaneae também foram revisados e/ou monografados:
Actinostemon (JABLONSKI, 1969; EYMAEL, 2012), Anomostachys (Baill.) Hurus
(KRUNT, 1996), Dendrothrix Esser (ESSER, 1993), Homalanthus (ESSER, 1997), Mabea
(ESSER, 1994), Pseudosenefeldera (ESSER, 2001), Rhodothyrsus Esser (ESSER, 1999Db),
Sapium (KRUWT, 1996), Sclerocroton Hoschst. (KRUWT, 1996), Sebastiania (MELO,
2006), Senefeldera (ESSER, 1994), Senefelderopsis (ESSER, 1995), Stillingia (ROGERS,
1951) e Triadica (ESSER, 2002).
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TABELA 1. Composi¢do de Hippomaneae e o posicionamento de Gymnanthes nos principais tratamentos. Em negrito e italico: nomes aceitos nos
tratamentos; em italico: sinbnimos do nome antecessor. (?) Autor considerou como posic¢ao duvidosa.

JUSSIEU KLOTzScH MULLER BAILLON MULLER PAX WEBSTER ESSER
(1824) (1841) (1863) (1864) (1866) (1912) (1994) (2001)
Commia Actinostemon Actinostemon Actinostemon ~ ACIDOCROTONEAE ADENOPELTINAE CARUMBIINAE CARUMBIINAE
Excoecaria Adenogyne Adenopeltis Coliguaya ADENOCLINEAE Adenopeltis Omalanthus Homalanthus
Hippomane Adenopeltis Algernopia M_apea_ Adenocline_ CoIIiguaya_ HIPPOMANINAE HII?POMAN INAE
Hura Colliguaja Carumbium Stillingia Paradenocline Dalembertia Adenopeltis Actinostemon
Colliguaja Gymnanthes BENNETIEAE Ditta Bonania Adenopeltis
LR Dactylostemon 04 5anium Microstachys ~CARUMBIEAE EXCOECARIINAE Dalembertia Anomostachys
Microstachys Gymnanthes Dactylostemon Sapium Carumbium Corythea Duvigneaudia Balakata
Omalanthus Gussonia Dalembertia Sebastiania Wartmannia Excoecaria Excoecaria Bonania
Omphalea Hippomane Elachcroton Senefeldera CHAETOCARPEAE Spirostachys Glyphostylus Colliguaja
Sapium Hura Excoecaria Chaetocarpus GYMNANTHINAE Grimmeodendron Conosapium
Sebastiania Maprounea Falconeria CHI_EI LOSEAE Actinostemon Gyr_n nanthes Dalembertig _
stillingia Microstachys Gymnanthes Cheilosa Gymnanthes Actinostemon Dendocousinsia
Sebastiania Cunuria Sebastiania Dactylostemon Dendrothrix
Styloceras Sarothrostachys  Gymnostillingia CLUYTIEAE Microstachys Hippomaneae Ditrysinia
Triadica Sebastiania Hippomane EUHIPPOMANEAE Ditrysinia Maprounea Excoecaria
Senefeldera Maprounea Adenopeltis HOMALANTHINAE Sapium Falconeria
Stillingia Microstachys Conosapium Homalanthus Sebastiania Grimmeodendron
Styloceras Omphalea Gymnostillingia Pimeleodendron Adenogyne Gymnanthes
Sapiopsis Mabea HURINAE Sarothrostachys (?) Ateramnus
Sapium Maprounea Algernonia Spirostachys Adenogyne
Senefeldera Ophthalmoblapton Hura Stillingia Duvigneaudia
Stillingia Sebastiania Ophthalmoblapton MABEINAE Sarothrostachys
Senefeldera Tetraplandra Mabea Sebastiania sect. Adenogyne
Stillingia MABEINAE Senefeldera Sebastiania sect.
GELONIEAE Mabea Senefelderopsis Sarothrostachys
Baliospermum Senefeldera Hippomane
Ditta OMPHALEINAE Mabea
Gelonium Omphalea Maprounea
Elateriospermum STILLINGIINAE Microstachys
Endospermum Bonania Neoshirakia
Erismanthus Grimmeodendron Pleradenophora
Omphalea Hippomaneae Pseudosenefeldera
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Continuacdo TABELA 1.
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Tetrorchidion Maprounea Rhodothyrsus
HUREAE Sapium Sapium
JATROPHEAE Stillingia Senefeldera
MANIHOTEAE TRISYNGYNINAE Sclerocroton
MISCHODONTEAE Trisyngyne Sebastiania
Mischodon Senefelderopsis
POGONOPHOREAE Shirakiopsis
STOMATOCALYCEAE Spegazziniophytum

Stomatocalyx

Spirostachys
Stillingia
Triadica
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2.2 Historico de Gymnanthes Sw.

Gymnanthes (do grego gymnos = nu, anthos = flor) foi estabelecido por Swartz
(1788), baseado em G. elliptica e G. lucida, e caracterizado por apresentar espécies didicas
e monodicas, respectivamente, de habito arbdreo e calice estaminado reduzido, as vezes
ausente. Posteriormente, Sprengel (1821) propds os géneros Gussonia e Sebastiania e
Klotzsch (1841) Adenogyne e Sarothrostachys, conceitos genéricos incorporados a
Gymnanthes por Miiller (1863). Neste tratamento, 0 género apresentava 33 espécies e cinco
secOes (G. sect. Stillingiopsis, G. sect. Eugymnanthes, G. sect. Gussonia, G. sect.
Stenogymnanthes e G. sect. Stenogussonia) que foram diferenciadas, principalmente, pela
concrescéncia do célice estaminado, nimero e forma dos lacinios e presenca e/ou auséncia
de glandulas nas sépalas pistiladas.

Grisebach (1864), para a flora das Ilhas Britanicas Ocidentais, ndo reconheceu o
status genérico de Gymnanthes e subordinou suas espécies a Excoecaria (E. sect.
Gymnanthes). A secdo foi caracterizada por incluir espécies com flores unissexuais, cimulas
estaminadas com trés flores por bractea, flores pistiladas com um longo pedicelo e sementes
globosas e carunculadas.

Baillon (1864), por sua vez, tratou Gymnanthes sob Stillingia em S. sect. Gymnanthes
que também compreendia o género Adenogyne. A secdo apresentava 15 espécies e foi
caracterizada pelas inflorescéncias bissexuais com flores pistiladas na base e cimulas
estaminadas distais com 1-3 flores por bréctea, bréacteas estaminadas biglandulares, flores
estaminadas e pistiladas distintamente pediceladas e frutos capsulares.

Miller (1866) transferiu as espécies de Adenogyne, Gymnanthes e Sarothrostachys
para Sebastiania e as incluiu em S. sect. Gussonia. Esta secdo compreendia 28 espécies
caracterizadas pela presenca de glandulas foliares na face abaxial, célice estaminado com
lacinios irregulares, membranaceos, imbricados e lacerados, célice pistilado com trés
lacinios e sementes ovoides. Na Flora Brasiliensis, Muller (1873) manteve 0 mesmo
tratamento e reconheceu 23 espécies para S. sect. Gussonia.

Gymnanthes voltou a fazer parte do conceito de Excoecaria no trabalho de Baillon
(1874), que também sinonimizou a este ultimo género grande parte dos nomes genericos até
entdo conhecidos para tribo. Anos depois, Bentham (1878) transferiu Adenogyne e
Sarothrostachys ao conceito de Sebastiania e restabeleceu Gymnanthes ao atribuir cerca de
10 especies para o género. O autor ressaltou a proximidade de Gymnanthes e Actinostemon,

e os diferenciou, basicamente, pelo nimero de estames e grau de concrescéncia dos estiletes.
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Bentham e Hooker (1880) mantiveram este tratamento. Mais de cem anos ap6s 0 seu
estabelecimento, Britton e Shafer (1908) procederam a lectotipificacdo de Gymnanthes ao
reconhecerem G. elliptica Sw. como espécie tipo.

Gymnanthes também foi aceito por Pax (1912) que listou 11 espécies para o género
ao reunir alguns taxons provenientes das se¢des Sebastiania sect. Eusebastiania subsect.
Stenogussonia, S. sect. Gussonia subsect. Eugussonia e S. sect. Gussonia subsect.
Sarothrostachys de Miller (1866). A quantidade de estames (2-6) e a reducdo do calice
estaminado foram as principais caracteristicas na distin¢do entre Gymnanthes, Actinostemon
e Sebastiania. O autor ressaltou a proximidade de Gymnanthes com Sebastiania e afirmou
que este Ultimo género ndo era um taxon natural e que, provavelmente, algumas de suas
espécies deveriam ser transferidas para Gymnanthes. Neste tratamento, Adenogyne e
Sarothrostachys foram subordinados a Sebastiania sect. Adenogyne e S. sect.
Sarothrostachys, respectivamente.

Browne (1756) propds Ateramnus com base numa planta jamaicana, sem indicagao
de material testemunho, com protélogo pouco informativo [“Follis oblongis, crenatis,
alternis; spicis singularibus, ad alas; flores alii masculini, alii feminini, iisdem spicis; mares
plurimi, conferti, quadristaminei; femininae pauciores, tribus stylis praeditae. An, ad
Sapiam referri debet?”] e sugestionando relacdo com Sapium Jacq. Rothmaler (1944),
substanciado pela descricdo de Browne (1756), restabeleceu Ateramnus e apresentou A.
lucidus (basidnimo: Gymnanthes lucida Sw.) como espécie-tipo. Seguindo o principio da
prioridade do Cddigo de Nomenclatura Botanica, Gymnanthes foi tratado na sinonimia de
Ateramnus por Adams (1970, 1972), Gillis (1974), Correll (1979) e Tomlinson (1980) em
suas listagens e por Oe (1988) que chegou a realizar uma revisao para o género. Contudo,
este trabalho de Oe (1988) é considerado confuso por reunir em Ateramnus diferentes
géneros de Hippomaneae (ex. Actinostemon, Gymnanthes e Sebastiania).

Antes de Rothmaler (1944) restabelecer Ateramnus, Hallier (1918) havia afirmado
que era pouco provavel que este conceito genérico fosse baseado em G. lucida. Webster
(1983), corroborando Hallier (1918), ao analisar o protologo de Ateramnus comentou que a
descricdo apresentada por Browne (1756) estaria mais relacionada a espécies de Sapium do
que de Gymnanthes. Mesmo assim, Webster ndo propds uma nova tipificacdo para
Ateramnus e considerou esta questdo como um problema dificil de solucionar (“A gordian
knot”).

Em estudo sobre Euphorbiaceae do Panamé, Webster e Burch (1967) comentaram

que as caracteristicas que separavam Actinostemon, Gymnanthes e Sebastiania eram frageis
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e gue 0s conceitos destes géneros deveriam ser reavaliados. Jablonski (1969) revisou
Actinostemon e o considerou distinto de Gymnanthes. Para o autor, Hippomaneae
apresentava varias tendéncias evolutivas e uma delas era iniciada com Senefeldera, passando
por Gymnanthes e culminando em Actinostemon, onde o sentido de evolucdo do calice era
da reducdo até o completo desaparecimento. A perda deste verticilo seria compensada,
segundo o autor, pelo desenvolvimento de bracteas estrobiliformes, caracteristica
diagnostica do género, que tem a funcdo de proteger as inflorescéncias jovens de
Actinostemon.

Actinostemon e Gymnanthes foram reconhecidos como taxons distintos por Webster
(1975). Contudo, Webster e Huft (1988) e, posteriormente, Webster (1994) subordinaram
Actinostemon sob Gymnanthes. Para estes autores, 0s estudos de Pax (1912) e a revisdo de
Jablonski (1969) ndo apontavam caracteres consistentes para permanéncia destes géneros
como independentes. Gymnanthes passou entdo a compor cerca de 40 espécies neotropicais,
sendo considerado um dos maiores géneros de Hippomaneae.

Esser (1999a) tratou Gymnanthes e Actinostemon como géneros distintos e transferiu
as espécies de Duvigneaudia J. Léonard. e Sarothrostachys ao conceito do primeiro género.
Sarothrostachys j& tinha sido sinonimizado a Gymnanthes por Miller (1863) e Duvigneaudia
ja havia sido relacionado com Sebastiania sect. Sarothrostachys por Prain (1910). Neste
trabalho, o autor estabeleceu as combinagfes G. borneensis (Pax & K. Hoffm.) Esser e G.
remota (Steenis) Esser, espécies asiaticas procedentes de Sebastiania sect. Sarothrostachys
e formalizou a combinacdo Gymnanthes inopinata (Prain) Esser. Em seu conceito,
Gymnanthes era um género pantropical com aproximadamente 25 espécies, distribuidas na
Africa, Asia e no Novo Mundo.

Govaerts et al. (2000) listaram 24 espécies para Gymnanthes. Para Esser (2001) o
género deveria ter uma circunscricdo mais abrangente com aproximadamente 45 espécies
por apresentar em sua sinonimia os géneros Adenogyne e Sarothrostachys e as sec¢Ges
Sebastiania sect. Adenogyne e S. sect. Sarothrostachys. Ateramnus, apesar de também ter
sido subordinado a Gymnanthes, foi considerado como duvidoso devido a problematica ja
mencionada. De acordo com a andlise filogenética molecular de Wurdack et al. (2005) para
Euphorbiaceae s.s., a circunscricao até entdo apresentada para Gymnanthes induzia ao seu
polifiletismo, sinalizando, assim, a necessidade de uma reavaliagdo em seu conceito. Esser
(2012) comentou que Gymnanthes era um dos géneros mais problematicos da tribo, devido

a sua morfologia que acarretava em uma imprecisa circunscri¢éo.
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Melo (2006) revisou Sebastiania e circunscreveu 17 espécies para o género que foi
diferenciado de Gymnanthes pela presenca/auséncia de indumento e glandulas na lamina
foliar, nimero de flores nas cimulas estaminadas e tamanho do pedicelo da flor pistilada. O
autor ainda sugeriu a transferéncia de alguns bindmios para Gymnanthes.

Informacdes adicionais sobre a distribui¢do geogréfica, ecologia e comentarios sobre
Gymnanthes sdo encontrados em floras de algumas regides e paises, as quais contribuiram
para 0 conhecimento do género. Dentre elas, as Floras do Arquipélago das Bahamas
(CORRELL; CORRELL, 1982), da China (ZHU; ESSER, 2008), da Costa Rica (BURGER,;
HUFT, 1995), da Flérida (SMALL, 1913b), da Guatemala (STANDLEY; STEYERMARK,
1949), das Honduras (STANDLEY; RECORD, 1936), das Ilhas Britanicas Ocidentais
(GRISEBACH, 1864), da Jamaica (FAWCETT; RENDLE, 1920), de Miami (SMALL,
1913a), do Panama (WEBSTER; HUFT, 1988) e do Sudeste dos Estados Unidos (SMALL,
1903).

Um resumo sobre a cronologia dos tratamentos infragenéricos propostos para

Gymnanthes é apresentado na tabela 2.
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TABELA 2. Cronologia do nimero de espécies e tratamentos infragenéricos propostos para Gymnanthes Sw.

Autor (ano) N°. espécies SecOes Sindnimos
Swartz (1788) 2
Gymnanthes sect. Eugymnanthes Mull. Arg.  Adenogyne Klotzsch
G. sect. Gussonia Mull. Arg. Sarothrostachys Klotzsch
Miller (1863) 33 G. sect. Stenogymnthes Mull. Arg. Sebastiania Spreng.
G. sect. Stenogussonia Mull. Arg.
G. sect. Stillingiopsis Mll. Arg.
Bentham & Hooker (1880) ca. 10
Excoecaria sect. Gymnanthes Griseb.
Pax (1912) 1 Sebastiania sect. Eugussonia subsect. Stenogussonia Miill. Arg.

Sebastiania sect. Gussonia subsect. Eugussonia Miill. Arg.
Sebastiania sect. Gussonia subsect. Sarothrostachys Mll. Arg.

Webster & Huft (1988) e

Actinostemon Mart. ex Klotzsch

Webster (1994) ca. 40 Dactylostemon Klotzsch
Ateramnus P. Browne (?)
Adenogyne Klotzsch
Esser (1999, 2001) ca. 45 Sarothrostachys Klotzsch

Sebastiania sect. Adenogyne
Sebastiania sect. Sarothrostachys
Duvigneaudia J. Léonard
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Resumo

Gymnanthes klotzschiana é uma das espécies mais problematicas do género, nao sé do ponto
de vista morfoldgico, mas também nomenclatural. Baseada em sintipos, é aqui proposta a sua
lectotipificacdo. Adicionalmente, estudos de cole¢des herborizadas de Actinostemon unciformis
e G. klotzschiana, incluindo colecBes-tipos e historicas, revelaram que estas sdo conspecificas.
O segundo nome tem prioridade sob o primeiro. Estas consideracdes sdo parte do estudo de

revisdo de Gymnanthes, o qual ainda esta em andamento.

Palavras-chave: Euphorbioideae, Hippomaneae, Bahia, sinonimia, taxonomia vegetal.

Abstract

Gymnanthes klotzschiana is one of the most problematic species of its genus, not only from a
morphological point of view, but also concerning its nomenclature. From among its syntypes,
we propose herein the lectotypification of the name. Additionally, studies of herbarium material
of Actinostemon unciformis and G. klotzschiana, including type and historical collections, have
shown that they are conspecific. The second name has priority over the first. These

considerations are part of an ongoing review of Gymnanthes.

Key words: Euphorbioideae, Hippomaneae, Bahia, synonymy, plant taxonomy.
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Introducéo

Actinostemon Mart. ex Klotzsch pertence a tribo Hippomaneae A. Juss. ex Bartl, inclui
cerca de 15 espécies neotropicais (Esser, 2012) e tem sido historicamente relacionado com
Gymnanthes Sw. Este ultimo género € considerado um dos maiores (ca. 45 spp.) e mais
complexos da tribo devido a sua imprecisa circunscricao (Webster, 1983; Esser, 2012) e dificil
distingdo interespecifica ocasionada por similaridades morfoldgicas florais e vegetativas.

Gymnanthes foi proposto por Swartz (1788) com base em G. elliptica e G. lucida e
aceito por Miiller (1863) e Pax (1912). Entretanto, foi subordinado a Stillingia Garden ex L.
(como Stillingia sect. Gymnanthes) por Baillon (1864) e incluso em Sebastiania por Muller
(1866; 1873). Webster & Huft (1988) e Webster (1994), por sua vez, subordinaram
Actinostemon a Gymnanthes por ndo encontrarem caracteristicas morfoldgicas que o0s
sustentassem como distintos. De fato, poucos estudos enfocaram Hippomaneae ou alguns de
seus taxons, entre os quais, vale a pena ressaltar, os realizados por Pax (1912) e Jablonski
(1969).

Recentemente, Esser (2001, 2012) listou caracteristicas diagnosticas para ambos os
géneros. Actinostemon foi caracterizado pela margem foliar inteira com glandulas dispersas na
lamina, presenca de numerosos catafilos conspicuos e imbricados que recobrem as gemas
foliares e bracteas florais reduzidas a ausentes; Gymnanthes, por sua vez, apresenta folhas de
margem subintegra a serreada, com glandulas quase sempre marginais, um Gnico par de
catafilos bem menos desenvolvido e bracteas florais conspicuas. Em sua analise filogenética
para as Euforbiaceas uniovuladas, Wurdack et al. (2005) também forneceram suporte molecular
para a distingdo de Actinostemon e Gymnanthes como géneros distintos. Esser (2012) tambeém
corroborou para esta distincdo ao afirmar que Actinostemon € mais relacionado a
Pseudosenefeldera por compartilharem alguns caracteres foliares (ex. filotaxia e disposicao das

glandulas foliares) e florais (ex. botdes florais inclinados).
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O historico acima reflete o atual cenario nas identificacdes das espéecies de ambos 0s
géneros. Frequentemente materiais pertencentes a Gymnanthes sdo encontrados nas colecGes
de Actinostemon e vice-versa. Esta situacdo reforca a necessidade de uma reavaliacdo no
conceito destes tdxons e de suas respectivas espécies.

Durante a revisdo de Gymnanthes, que esta em andamento pela equipe do presente
estudo, foi constatado que Actinostemon unciformis, proposta por Jablonski (1969), e
Gymnanthes klotzschiana Miill. Arg. sdo conspecificos. Portanto, a sinonimizagdo do primeiro
nome sob o segundo é aqui proposta. Além disso, um lect6tipo € ainda indicado para G.

klotzschiana ja que a espécie foi baseada em sintipos.

Material e Métodos

O estudo morfologico foi baseado em aproximadamente 500 espécimes, incluindo
colecdes-tipos e histdricas, provenientes dos herbarios: ALCB, ASE, B, BA, BM, BOTU, BR,
CEN, CEPEC, CESJ, CORD, CRI, CVRD, ESA, F, FLOR, FUEL, FURB, G, HAS, HBR,
HEPH, HRCB, HUEFS, HUFU, HUM, HURG, HXBX, IAC, IBGE, ICN, INPA, IPA, K, LD,
LIL, M, MBM, MBML, OXF, P, PACA, PAMG, PEL, PEUFR, PMG, R, RB, SMDB, SP, UB,
UEC, UFP, UPCB, VIC, VIES, WU e Z (acrénimos de acordo com Thiers, 2013). Populac6es

em campo também foram analisadas.

Resultados e Discussao

Gymnanthes klotzschiana Mll. Arg., (1863: 98). Sebastiania klotzschiana (Miill. Arg.) Mull.
Arg., DC. Prodr. 15(2) (1866: 1178). Lectdtipo (aqui designado):—GUIANA INGLESA. “In
Guyana Anglica”, Rich. Schomb. 507 (G-DC-316042!; isolectdtipo BR-13307523!).

Sintipos remanescentes: URUGUALI. “In Montevideo” (G!). BRASIL. Sio Paulo, “In Brasiliae

Meridionalis prov. St. Pauli”, F. Sellow s.n. (BR!, G!, K! 2 exsicatas).
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= Actinostemon unciformis Jabl. (1969: 233). Tipo: —BRASIL. Bahia: llhéus, Centro de
Pesquisas do Cacau, CEPLAC, CEPEC, 31 Mar¢o 1965, R.P. Belém & M. Magalhées 614
(holotipo NY!; isétipos CEPEC!, UB!), syn. nov.

Gymnanthes klotzschiana foi descrita por Muller (1863) baseada nas colecbes Rich.
Schomb. 507 (da Guiana Inglesa), Sellow s.n. (de Sao Paulo, Brasil) e uma terceira do Uruguai
(de Montevideo), cujo coletor ndo foi identificado. A partir da analise criteriosa destes
materiais, 0 espécime de Schomburgk do herbario de Genebra (Fig. 1) foi escolhido como
lectOtipo por apresentar os caracteres diagndsticos utilizados na descri¢cdo original e por estar
em um melhor estado de conservacao.

Jablonski (1969) descreveu Actinostemon unciformis a partir da colecdo R.P. Belém & M.
Magalhdes 614 proveniente de Ilhéus, Bahia (Fig. 2). Em seu conceito, a espécie era
caracterizada por apresentar folhas elipticas, regularmente distribuidas ao longo dos ramos,
inflorescéncias bissexuais com 2-3 flores pistiladas basais e cimulas estaminadas distais, flores
estaminadas com 3-4 sépalas, flores pistiladas curtamente pediceladas (pedicelo 6-8 mm) com
3-5 sépalas, ovario subgloboso, glabro e inerme. Entretanto, alguns dos caracteres utilizados na
descricdo (ex. folhas dispostas ao longo dos ramos, calice conspicuo e ovario inerme) ndo sao
encontrados na maioria das espécies de Actinostemon.

Miiller (1863) prop6s Gymnanthes klotzschiana a partir de espécimes arboreos com ramos
espinescentes, cimulas estaminadas 3-floras, flores estaminadas e pistiladas de calice
conspicuo, sendo o célice das estaminadas com 2-3 sépalas.

A partir da analise morfolG6gica das coleg¢Oes-tipos de A. unciformis e G. klotzschiana e de
aproximadamente 500 espécimes herborizados (apéndice 1, material examinado selecionado),
especialmente exemplares da mesma localidade dos materiais tipos, foi constatado que o0s
caracteres utilizados na definicdo destas especies sdo continuos. Além disso, vale salientar que

0 nome proposto por Jablonski (1969) nunca foi mencionado nas identificagdes das exsicatas
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FIGURA 1. Lect6tipo de Gymnanthes klotzschiana Mull. Arg., Rich. Schomburgk 507 (G-DC-

316042), no herbério G.
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FIGURA 2. Hol6tipo de Actinostemon unciformis Jabl., R.P. Belém & M. Magalhées 614, no

herbario NY.
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analisadas. Desta forma, € aqui proposto a sinonimizacéo de A. unciformis sob G. klotzschiana
conforme o Artigo 11.3 do CINB (MecNeill et al. 2012).

Gymnanthes klotzschiana € uma espécie extremamente polimorfica e reconhecida pelo
seguinte conjunto de caracteres: ramos espinescentes, folhas com margem sinuosa a
discretamente serreada, glandulas foliares marginais, cimula estaminada 1-3 floras, ovario e
fruto sem apéndices e pedicelo acrescente. E amplamente distribuida comparada as demais do
género, mas exclusivamente sul-americana, sendo encontrada na Argentina, Brasil (exceto na
regido norte), Guiana, Paraguai e Uruguai. Cresce em ambientes secos (caatinga hiperxerofila,
matas secas) e em regides mais Umidas (brejos, florestas estacionais semideciduais), proximos

a cursos d’aguas, além de areas perturbadas.
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Apéndice— material examinado selecionado

Gymnanthes klotzschiana: BRASIL. Bahia: Alcobaca, Rodovia Teixeira de
Freitas/Alcobaca, Km 8, margem do rio Itanhém, 28 March 1989, Mattos Silva et al. 2627
(CEPEC); Feira de Santana, Fazenda da Chapada, 15 March 2008, Melo et al. 5447 (HUEFS);
IIhéus, margem do rio Cachoeira, CEPEC, 8 July 1965, Belém & Aguiar 1327 (CEPEC, UB);
31 March 1965, Belém & Magalhades 614 (CEPEC); Itagiba, Mata da Botinha, 12 July 20009,
Guedes et al. 16309 (ALCB); Mata da Botinha, litoral sul, 21 March 2008, Ramos et al. 21
(ALCB); Mata da Botinha, litoral sul, 28 October 2008, Ramos & Guedes 546 (ALCB); 18
March 1944, Velloso 903 (INPA); 20Km NNE do Banco da Vitodria, 28 September 1994,
Thomas et al. (SMDB); Mucuri, Vale do rio Mucuri, BR-101, 18 June 2005, Stapf 465
(HUEFS); Mundo Novo, ca de 2km da cidade, 4 September 1999, Melo et al. 2905 (HUEFS);
Serra Preta, Fazenda Manoino, 7 December 1992, Queiroz et al. 2909 (HUEFS); Valente, Santa
Bérbara, ca 18 Km N da cidade na BR 116, 29 December 1992, Queiroz et al. 3028 (CEPEC,
HUEFS, K). Espirito Santo: Barra de Sao Francisco, Parque Sombra da Tarde, 12 December
2000, Kollmann et al. 3496 (MBML, PEUFR); Vila Velha, Morro do convento da Penha, 5
November 2007, Folli 5754 (CVRD, PEUFR); Vitéria, Parque Municipal da Fonte Grande, 7
October 2004, Dan 42 (VIES). Mato Grosso do Sul: lvinhema, Fazenda do Gazotto, 24 August
1983, Ferreira & Pereira-Silva s.n. (CEN); Jatei, Lagoa Raimundo, 3 September 1990, Assis
193 (HRCB). Minas Gerais: Betim, 28 October 1994, Meyer et al. s.n. (HXBH); Caldas
Novas, 25 November 1873, Mosén 1004 (P); Carangola, Fazenda Ventania, 16 September 1993,
Leoni 2258 (CEPEC); Ipuiuna de Caldas, 5 November 1998, Brandao 28816 (PAMG);
Itamonte, Serra da Mantiqueira, 10 October 1982, Hatschbach & Kummrow 45558 (MBM, Z);
Jacui, estrada Guaxupé-Jacui, 11 January 1994, Souza et al. 5039 (ESA, PEUFR); Juiz de Fora,
October 1934, Brade 14135 (B, RB); Nanuque, Fazenda Cavalo Grande, 11 November 2007,
Folli 5768 (CVRD, PEUFR); Palmital, Entroncamento entre Cabeceira Grande e Palmital, 26
October 2000, Nobrega & Ramos 1339 (HEPH, UB); Santa Rita do Sapucai, 30 October 1996,
Brandéo 26371 (PAMG); Sado Goncalo do Rio Abaixo, 1 December 1986, Pedralli et al. s.n.
(HXBX); Sdo Jodo Del Rei, Glaziou 13195 (P); Uberlandia, 18 September 1998, Barbosa 1249
(PEUFR). Parana: Altonia, margem do rio Inhacanga, 17 November 1995, Ziller 935 (ESA);
Araucaria, April 1965, Mattos & Angely 12538 (PEUFR); Balsa Nova, Rio Iguagu, 21 February
1964, Hatschbach 10982 (B); Cantanduvas, 29 August 1993, Moro s.n. (HUM); Curitiba,
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Jardim Botéanico Municipal, 7 October 2004, Nascimento & Cordeiro 53 (ALCB); Guaira,
Parque Nacional das Sete Quedas, 17 March 1982, Custodio Filho & Kirizawa 787 (PEUFR);
Ipiranga, 9 March 1977, Hatschbach 39785 (MBM, UEC); Jaguariaiva, Rio das Mortes, 20
November 1995, Cervi & Guimaraes 6052 (UPCB); Ledpolis, Rio Tangara, 29 August 1996,
Chagas e Silva 1953 (FUEL, HUFU, K, PEUFR); Londrina, Floresta Godoy, 2 September
1994, Chagas e Silva 1744 (FUEL, K); Maringa, Parque do Inga, 18 November 1986, Kokubo
368 (HUM); Morretes, estrada da Limeira, 6 October 1993, Guapiassu et al. 148 (ESA, MBM);
Palmeira, 23 September 1962, Hatschbach 10165 (B); Palmira, 20 December 1929, Gurgel 105
(RB, Z); Ponta Grossa, Fazenda Ipé, rio Tibagi, 25 November 1988, Jaster 118 (B); Primeiro
de Maio, Rio Barra Mansa, 17 August 1999, Pavéo s.n. (FUEL, FURB); Sapopema Salto das
Orquideas, 19 September 1998, Medri et al. 685 (ESA, FUEL); S&o Jerénimo da Serra, 8
September 1995, Chagas e Silva et al. 1825 (FUEL, IAC); Sertaneja, Rio Congonhas, 12
December 1997, Souza et al. (CESJ, FUEL, IAC); Teixeira Soares, 4 December 1996, Souza et
al. 19 (FUEL, HUEFS); Terra Roxa, Rio Acu, BR 364, 31 October 1986, Pastore & Klein 176
(FLOR, HBR); Tibagi, Fazenda Barra Grande, 11 November 1999, Dias & Medri s.n. (FUEL,
HUM); Ventania, Sitio Santo Expedito, 24 August 2004, Estevan 425 (CEN, FUEL).
Pernambuco: Inaja, Serra Negra, 25 May 2012, Oliveira et al. 222 (PEUFR). Rio de Janeiro:
Itatiaia, July 1872, Glaziou s.n. (P); Marica, Morro do Macaco, 19 September 1984, Silva et al.
598 (IBGE); Nova Friburgo, Parque Furnas do Catete, 26 October 1986, Pereira 683 (PEUFR,
VIES). Rio Grande do Sul: Arroio dos Ratos, December 1996, Prates s.n. (ICN); Arroio do
Sal, balneario Rondinha Velha, 15 March 1991, Rossoni 630 (ICN); Bagé, 11 December 1991,
Z&chia 618 (SMDB); Barra do Ribeiro, 26 April 2002, Viani s.n. (ESA); Bento Gongalves, 2
November 1994, Wasum s.n. (B, UCS, Z); Bom Jesus, 16 January 1942, Rambo (PACA);
Cacapava do Sul, 21 October 2001, Rossato 89 (M, UCS); Canela, 14 April 2005, Arzolla 781
(UEC); Capédo do Ledo, 29 September 1986, Jarenkow & Waechter 458 (FLOR); Catuipe, 17
January 1976, Arzivenco s.n. (ICN); Caxias do Sul, 3 March 1999, Kegler 185 (UCS, Z); Cristal,
16 October 1995, Jarenkow 2275 (ESA, FLOR, PEL); Eldorado do Sul, Arroio do Conde, 29
March 2000, Azevedo-Gongalves & Gongalves 309 (ICN); Farroupilha, 20 November 1957,
Camargo 2614 (B, PACA); Guaiba, Fazenda Sdo Maximiano, 15 February 1990, Schlindwein
16 (UFP); Livramento, 8 April 1976, Alvarez Filho s.n. (SMDB); Machadinho, Balsa do
Virgilio, 23 October 2000, Spanholi s.n. (HAS, ICN); Manoel Viana, margem do rio Ibicui, 8
December 2008, Mattos 32786 (FLOR); Montenegro, BR 386, Arroio Porto, 8 December 1976,
Alvarez Filho 261 (ICN); Palmares do Sul, Balneario Quintdo, 17 April 1997, Mauhs s.n.
(PACA); Piratini, Fazenda S&o Jodo, 8 April 1991, Wasum s.n. (B, UCS, Z); Porto Alegre, Vila
Manresa, 8 September 1955, Rambo s.n. (B, PACA); Osério, Fazenda do Arroio, 23 January
1958, Rambo s.n. (B, PACA); Rosario do Sul, 12 September 1993, Zachia 1423 (SMDB);
Santiago, BR 392, Km 203, 10 December 1976, Alvarez Filho 272 (ICN); Santa Maria, 6
December 1998, Santos s.n. (SMDB); Santo Angelo, granja Piratini, 9 December 1976, Alvarez
Filho s.n. (SMDB); Santo Antonio das Missdes, 25 February 2010, Melo et al. 7785 (HUEFS);
Sdo Borja, Mata da Guajuvira, 1 August 1993, Zachia 1371 (SMDB); Sdo Leopoldo, 1907,
Theissen 165 (PACA); Sado Lourenco do Sul, 27 October 1980, Coura Neto & Moreno 47
(HBR); Séo Vicente do Sul, base do cerro do Loreto, 8 February 1990, Falkenberg & Sobral
4963 (FLOR, ICN); Tavares, Parque Nacional da Lagoa do Peixe, Fazenda Boiadeiro, 24
September 2002, Dorneles & Waechter s.n. (ICN); Terra de Areia, September 1991, Sobral et
al. 7171 (ICN); Vera Cruz, 13 September 1980, Coura Neto & Moreno 32 (PEUFR); Viaméo,
Parque St. Hilaire, 17 March 1982, Prado s.n. (HURG). Santa Catarina: Anchieta, 5 March
2009, Stival-Santos & Silveira 459 (FURB); Anita Garibaldi, 13 December 2008, Stival-Santos
& Silveira 267 (FURB); Ararangud, June 1997, Zanette & Boff 2414 (CRI); Bela Vista do
Toldo, Rio da Areia de Cima, 6 November 2007, Gasper et al. 879 (FURB); Blumenau, Parque
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Municipal Sdo Francisco de Assis, 15 September 2007, Valim & Gebin s.n. (FURB); Campo
Alegre, Fazenda Ernesto Scheide, 9 November 1956, Smith & Klein 7502 (B, K); Campos
Novos, 13 September 1963, Reitz & Klein 16189 (FLOR, HBR); Canoinhas, 6 November 2007,
Godoy et al. 50 (FURB); Capéo Alto, 11 December 2008, Verdi et al. 1143 (FURB); Capinzal,
Entrada de Capinzal, 30 October 1963, Klein 4288 (CRI, FLOR, HBR); Cerro Negro, Rio
Tijolinhos, 22 March 2007, Grippa 18 (FURB); Criciima, 26 October 2007, Wessler et al. s.n.
(CRI); Curitibanos, 24 October 1962, Reitz & Klein 13351 (CRI, HBR); Dionisio Cerqueira,
Mato Branco, 31 December 1956, Smith et al. 9670 (B, HBR); Floriandpolis, Parque Municipal
Lagoa do Peri, 10 March 2010, Stival-Santos et al. 1930 (FURB); Fraiburgo, 8 September 1995,
Klein 114 (CRI); Guatambu, 20 January 2009, Stival-Santos & Silveira 375 (FURB, UEC);
Ibirama, 12 October 1956, Reitz & Klein 3841 (HBR, ICN); Icara, Barra Velha, 20 January
1994, Rosa s.n. (PACA); Imbituba, Lagoa do Peri, 8 December 1995, Boff s.n. (CRI); Ipuacu,
14 February 2001, Silva Filho & Pugues 2013 (FLOR); Itaiépolis, Distrito de Itaio, 26
November 2007, Verdi et al. 60 (FURB); Itajai, 29 November 1954, Klein 874 (F); Joagaba, 19
November 2008, Gasper et al. 1926 (FURB); Lages, Morro do Pinheiro Seco, 15 September
1963, Reitz & Klein 16326 (CRI, FLOR HBR); Laguna, Porto de Laguna, December 1889, Ule
1561 (P); Lauro Muller, 19 September 1996, Zanette & Boff 2271 (CRI); Luzerna, Barra do
Estreito, 22 November 2008, Stival-Santos et al. 183 (FURB); Mafra, 28 November 2008,
Dreveck et al. 58 (FURB); Monte Castelo, Serra do Espigdo, 12 December 2007, Gasper et al.
1142 (FURB); Paulo Lopes, Bom Retiro, 13 December 1972, Klein & Sobrinho 10476 (FLOR,
PEUFR); Ponte Serrada, 13 October 1964, Smith & Reitz 12474 (FLOR); Pouso Redondo, 7
May 2010, Korte & Kniess 3175 (FURB); Rio do Oeste, 1 November 2006, Souza 154 (FURB);
Rio do Sul, Serra Vencida, 27 November 2009, Sevegnani et al. (FURB); Sdo Bento do Sul, 6
November 2003, Sevegnani et al. s.n. (FURB); Sdo Geraldo, 22 June 1993, Alvarez Filho s.n.
(SMDB); Sédo Jodo do Oeste, 8 July 2006, Adenesky s.n. (FURB); Sdo Miguel do Oeste, 16
September 1983, Souza & Bresolin 114 (PEUFR); Sombrio, 28 August 1945, Reitz 1178
(PACA); Tangara, 14 October 2005, Amaral 29 (FURB); Turvo, 26 March 2008, Cemin s.n.
(CRI); Urubici, 16 November 2007, Sevegnani s.n. (FURB). S&o Paulo: Angatuba, Estacéo
Ecoldgica de Angatuba, 21 January 1987, Torres et al. 138 (IAC, PEUFR); Aracoiaba da Serra,
Rio Sarupai, 14 April 1993, Assis & Freitas 130 (HRCB); Assis, Agua da Pinga, 13 February
1996, Souza & Souza 10810 (ESA, PEUFR, UEC); Avali, rio Batalha, 19 April 1996, Miranda
& Cavassan 75 (PEUFR); Bofete, Fazenda Sta Teresinha, December 1998, Albuquerque &
Albuquerque 1871 (ESA); Bom Sucesso do Itararé, 15 December 1997, Elias et al. 154 (ASE,
ESA); Botucatu, Fazenda Santa Ana, 10 May 1992, Gabriel s.n. (BOTU); Caieiras, 16 June
1993, Barros 2829 (PEUFR); Campinas, Parque Jambeiro, 13 August 1995, Bernacci &
Andrade 1930 (IAC); Cotia, fragmento Tereza, 25 April 2001, Bernacci et al. 3566 (IAC);
Guaratingueta, 15 September 1993, Cavalcanti 156 (HRCB); Guariba, Fazenda Morumbi, 9
September 1990, Rodrigues 71 (PEUFR); Guarulhos, Mata de Cumbica, 20 June 1989,
Gandolfi et al. s.n. (ESA, PEL, PEUFR, SP); Iper6, Floresta Nacional de Ipanema, 27 February
2009, Casali et al. 233 (IAC); Ipelna, remanescente florestal do Rio Passa Cinco, 12 June 1990,
Rodrigues & Zandoval 1152 (ESA); Itapetininga, Estacdo Experimental 11, November 1997,
Souza 138 (SMDB); Jaboticabal, Fazenda Santa lzabel, 15 September 1995, Rodrigues 338
(PEUFR); Jacupiranga, Parque Estadual Jacupiranga, 14 February 1995, Fernandes 33440
(UEC); Jau, Fazenda Santo Antbnio, 18 June 1988, Nicolini s.n. (HRCB); Joandpolis,
Cachoeira dos Pretos, 3 June 1996, Rodrigues 401, (ESA, PEUFR); Jundiai, Reserva Biologica
Municipal da Serra do Japi, 17 September 2008, Santos et al. 88 (HRCB); Leme, Sitio Santa
Tereza, July 2007, Leme & Franciscon 168 (IAC, PEUFR); Limeira, Parque Bioldgico Bueno
de Miranda, 19 June 1951, Kuhn 32 (PEUFR); Luis Antdnio, Varzea do Jenipapo, 24 April
1999, Nicolau et al. 2367 (PEUFR); Martinho Prado, Mata da Mariana, 21 June 1988,
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Romaniuc Neto et al. 1085 (PEUFR); Matdo, Fazenda Cambuhy, Mata da Virginia, 2 February
1996, Rozza 204 (ESA, PEUFR); Mogi Guacu, mata do Portugués, 14 March 1998, Rossi et al.
854 (PEUFR); Monte Mor, Haras Vanguarda. Rod. SP 101, Km 32, March 1998, Souza 2303
(ESA); Paraguacu Paulista, 19 October 1991, Goldemberg 8 (ESA, PEUFR, SP); Piracicaba,
Parque Esalg, 16 November 1994, Ivanauskas s.n. (PEUFR); Ponte Grande, 30 November
1905, Usteri s.n. (Z); Porto Ferreira, 4 November 1978, Gabrielli 8938 (UEC); Rio Claro,
Fazenda Sédo José, 2004, Teixeira & Siqueira s.n. (PEUFR); Sdo José dos Campos, margens do
rio Paraiba do Sul, 15 November 2002, Assis & Monteiro 1607 (HRCB); Sao Luiz do
Paraitinga, 27 October 2005, Aguirre et al 55 (UEC); Séo Paulo, Parque Estadual da Cantareira,
7 August 2006, Arzolla et al. 1043 (UEC); S&o Roque, Mata da Camara, 16 March 1994,
Cardoso-Leite & Oliveira 337 (ESA, UEC); Teodoro Sampaio, Trilha do Morro, 4 May 1994,
Catarino s.n. (FUEL, UEC); Vinhedo, 23 November 1994, Mendacolli et al. 694 (IAC).
Sergipe: Itapetininga, 22 October 1987, Loefgren 163 (P); Lagarto, 7 May 1982, Carneiro 373
(ASE); Riachédo do Dantas, 15 March 2012, Campos et al. 63 (ASE).
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Escondida na Mata Seca: mapeando a colecéo historica e a distribuicdo de Gymnanthes
boticario, uma espécie bem coletada, mas descrita recentemente e restrita a vegetacao seca
da América do Sul.
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Abstract

Botanists estimate from 80 to 90% of the existing plant species to be already described and it
is expected that unnoticed species are rare or narrow endemic ones. Here we map the
geographical distribution of Gymnanthes boticario, a species described in 2010, and show that
the species is not only widespread, but was well collected in the Caatinga semiarid vegetation
prior to its description. Under a general review of the Gymnanthes genus we also found
collections of G. boticario in Mato Grosso do Sul state (in Pantanal ecoregion) and in Bolivia
(in Chiquitano dry forest ecoregion) in a pattern that closely resemble the Pleistocene Arc
Hypothesis. We map the continental distribution of G. boticario, make the first record of it for
Bolivia, the Brazilian Pantanal and Paraguay and show the rich amount of data available in

herbaria for a plant only recently described.

Key words: Bolivia; Brazil; Chiquitano; Ecoregions of South America; Hippomaneae;

Paraguay.
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Introducéo
A hipotese do Arco Pleistocénico

A América do Sul tem um grande numero de diferentes tipos vegetacionais e
ecossistemas que vao desde florestas tropicais super umidas como Amazonia e Mata Atlantica
a ambientes desérticos nas costas do Chiles e Peru (Cabrera & Willink 1973, Olson et al. 2001).
Distribuidas por toda Ameérica do Sul, existem também muitas areas disjuntas onde as condigdes
semiaridas prevalecem e onde ha uma limitacdo na disponibilidade de 4gua na maior parte do
ano (Pennington et al. 2000, 2006a, Prado 2000). Destas, as formacdes secas da Caatinga, um
complexo variavel das vegetaces do semiarido que ocupa a maior parte da regido Nordeste do
Brasil, € a maior area com cerca de 800.000 Km? (Prado 2003, IBGE [Instituto Brasileiro de
Geografia e Estatistica] 2004).

Durante parte do século XX, os biogedgrafos assumiram que a Caatinga semiarida e
tropical eram ecologicamente similares e possuiam vinculos floristicos fortes com o Chaco
Argentino-Paraguaio (Cabrera & Willink 1973, Rizzini 1979, Prado & Gibbs 1993). Em um
trabalho seminal, Prado & Gibbs (1993) testaram a similaridade floristica entre a Caatinga e 0
Chaco onde tracaram a distribuicdo das espécies e mostraram que a ligacdo entre estes dois
ecossistemas era insignificante. Contudo, ressaltaram que existia muitas distribui¢6es disjuntas
entre a Caatinga e outras formacdes secas da América do Sul. Enquanto a flora do Chaco foi
quase que inteiramente diferente, a Caatinga compartilnou espécies com o Chiquitano
boliviano, os vales secos da Cordilheira dos Andes da Bolivia, Peru, Equador e Colémbia e da
costa seca da Venezuela (Prado & Gibbs 1993, Pennington et al. 2000, Prado 2000). Prado &
Gibbs (1993) explicaram o grande nimero de taxons disjuntos entre estas areas semiaridas tao
distantes com o seguinte cenario. Durante as glaciacdes do Pleistoceno o clima era mais seco,
0 que causou a reducéo da area das florestas umidas e a expansao das florestas secas (Werneck

et al. 2011). Ap0s as glacia¢Bes, com um clima mais umido, as formacdes secas reduziram em
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area e foram divididas em nucleos separados (Pennington et al 2000, Werneck et al 2011).
Porém, como um legado de uma histéria comum, estes ecossistemas compartilharam espécies,
géneros e linhagens. Baseados nestes taxons compartilhados, Prado (2000) e Pennington et al.
(2000) sugeriram que essas areas semiaridas disjuntas deveriam ser consideradas um unico
grande dominio fitogeografico chamado de Florestas Tropicais Sazonalmente Secas [no inglés
“Seasonally Dry Tropical Forests (SDTF)].

Sarmiento (1975) tinha chamado atencdo para as similaridades entre as formacoes
vegetais secas ao longo da América do Sul e em inimeras disjungdes registradas por Prado &
Gibbs (1993), com a ideia de que as distantes florestas secas da América do Sul compartilham
links floristicos e uma histéria comum que foram o foco de muita discusséo nos ultimos 20 anos
(Prado & Gibbs 1993, Pennington et al. 2000, 2006b, Dirzo et al. 2011). Criticismo a hipbtese
também surgiu. Mayle (2006) argumentou que os dados de polen disponiveis até a data ndo séo
consistentes com o cenario do arco Pleistocénico e sugeriu que varios eventos de longa distancia
de dispersdo entre a Caatinga e outras florestas secas também poderia explicar o padrdo
observado. O debate continua e, enquanto alguns preferem considerar a possibilidade de
eventos de maultipla dispersdo (por exemplo, Mayle 2006), outros admitem que pelo menos
entre as florestas secas da Caatinga e a do Chiquitano ha apoio para assumir uma ocorréncia
mais generalizada das florestas secas no passado (por exemplo, Linares-Palomino et al. 2011).
Em qualquer caso, ha um numero considerdvel de ocorréncias disjuntas de espécies ou
linhagens conhecidas presentes na Caatinga e outras florestas secas da América, mas que nao
entre ocorre nas savanas do Cerrado e florestas umidas (ver exemplos no Prado & Gibbs 1993,

Taylor & Zappi 2004, Lewis et al. 2006).

Gymnanthes boticario na Caatinga
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Historicamente, as florestas semiaridas da Caatinga foram uma das mais negligenciadas
areas do Brasil. Considerada pobre em diversidade de espécies e endemismo, poucos esforcos
para estudar a sua flora e estabelecer reservas naturais foram realizadas até a década de 1990, e
até o momento, menos de 2% da sua area € protegida por reservas naturais (Tabarelli & Vicente
2002, Castelletti et al. 2003). Os estudos na Caatinga intensificaram-se drasticamente na ultima
década e tem mostrado que este ecossistema é uma area semiarida rica e que tem muitos géneros
e espécies endémicas [ex 0 monotipico género Holoregmia Ness (18210) (Harley et al. 2003),
varias espécies de Fabaceae (Queiroz 2009), Cactaceae (Taylor & Zappi 2004) e Euphorbiaceae
(Lucena & Alves 2010)]. Em 2002, uma primeira sintese da biodiversidade vegetal da Caatinga
foi elaborada (Sampaio et al. 2002), e em 2006 um catalogo geral das espécies de plantas foi
publicado (Giulietti et al. 2006) reconhecendo 5.344 espécies na regido do semiarido brasileiro
e 1.511 espécies na vegetacdo de Caatinga sensu stricto. Uma nova lista de espécies foi
publicada em 2010 como parte da Lista de Plantas do Brasil, registrando 4.320 Angiospermas
para a regido semiarida brasileira (Dominio Fitogeogréafico da Caatinga, ou Caatinga sensu lato)
(Forzza et al. 2010). Varias novas espécies tem sido publicadas desde essa recente e abrangente
lista, incluindo o tema deste artigo, G. boticario.

Gymnanthes boticario Esser, Lucena & Alves (2010) é uma espécie de Euphorbiaceae
recentemente descrita para a vegetacdo da Caatinga do Nordeste brasileiro (Esser et al 2010.).
A planta é facilmente reconhecida no género por ser indumentada, com margens das folhas
geralmente serreadas (raramente inteira), peciolo curto, ovario densamente tomentoso e frutos
subsésseis. No protologo, 14 espécimes da Bahia, Ceara, Pernambuco, Piaui e Rio Grande do
Norte sdo citados, indicando que a espécie tem uma ampla distribuicdo. Durante a revisdo geral
de Gymnanthes Sw., a qual ainda estd sendo realizada pela primeira autora, varios outros
exemplares de G. boticario, além dos ja listados no protdlogo, foram registrados em muitos

herbarios. Compilou-se uma surpreendente quantidade de dados sobre a distribuicdo desta



-131-
Oliveira, L. S. D. Sistematica do género Gymnanthes...

planta recém-conhecida possibilitando o mapeamento de ocorréncia da espécie. Ao analisar
materiais dos herbarios G, K e M, foram encontrados novos registros de G. boticario para a
Bolivia, Paraguai e o estado do Mato Grosso do Sul, no Brasil, o que indica que esta nova
espécie nao so é bem coletada, mas também amplamente distribuida na América do Sul, com
um padrao que corresponde a teoria do Arco Pleistocénico proposto por Prado & Gibbs (1993).
Nossos propositos sdo, portanto, 1) registrar o historico das colecdes de G. boticario até sua
descricdo, explorando os fatores que poderiam explicar como uma planta tdo amplamente
coletada pode permanecer tanto tempo sem ser reconhecida como um novo taxon; 2) mapear a
distribuicdo de G. boticario revelando suas preferéncias ecoldgicas; 3) fazer o primeiro registro
de G. boticario para as florestas secas da ecorregido do Pantanal no Mato Grosso do Sul
(Brasil), para as florestas secas de Cerro Ledn (Paraguai), e para as florestas secas do
Chiquitano (Bolivia), contribuindo para o Catalogo de Plantas Vasculares da Bolivia que esta
em preparacao; e 4) discutir as consequéncias destes novos registros de disjuncdo para a

hipbtese do Arco Pleistocénico.

Material & Métodos
Quantos anos e quantas colecdes sdo necessarios para permitir o reconhecimento de uma
nova espécie?

Para determinar a quantidade de dados disponiveis e a distribuicdo geogréafica de
Gymnanthes boticario, foram consultados materiais depositados nos seguintes herbarios:
ALCB, B, BM, BR, CEPEC, EAC, G, GUA, HRB, HUEFS, HVASF, IPA, JPB, K, M, MAC,
OXF, P, PEUFR, RB, TEPB, UFP, UFRN, Z, além de empréstimos recebidos do ASE, BA,
BHCB, CESJ, CEN, CH, CIB, CR, CRI, CTES, ESA, F, FLOR, FURB, HB, HRCB, HUFU,
HXBX, HUM, IAC, IBGE, ICN, IAN, INB, INPA, JBSD, LD, LIL, LPB, MBM, MBML,

MEXU, MICH, PACA, PMG, R, RBR, SMDB, SP, SPF, UB, UEC, UFMT, UPCB, VIC, VIES,
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XAL, WU (acronimos de acordo com o Index Herbariorum 2012). Como G. boticario foi
reconhecida recentemente, uma atencdo maior foi dada as colecbes rotuladas como
"indeterminadas” e em materiais de géneros correlacionados e em familias costumeiramente
confundidas com Euphorbiaceae [Actinostemon Mart ex Klotzsch (1841), Microstachys A.
Juss. (1824), Sebastiania Spreng. (1821) e Salicaceae Mirb. (1815)]. Colecdes identificadas
como Gymnanthes sp. sempre foram examinadas por conta da revisdo que esta sendo
desenvolvida para o género pela primeira autora. Todos 0s nomes atribuidos aos espécimes de
G. boticario foram captados. A partir dai, foi construido uma base de dados com os dados
presentes nas etiquetas das exsicatas, priorizando dados taxonémicos e geograficos. A lista do

material consultado é apresentado no Apéndice 1.

Mapeando a distribuicdo de Gymnanthes boticario

Foram extraidos dos rotulos das exsicatas 0s seguintes dados geogréaficos: coordenadas
de GPS, quando disponiveis, localidades e cidades de colecdes dos estados brasileiros ou de
departamentos bolivianos. As coordenadas geogréaficas foram plotadas no software Google
Earth para verificar se 0s pontos estavam dentro das fronteiras politicas relatadas nos rétulos
das exsicatas. ColecBes sem coordenadas de GPS ou claramente equivocadas foram mapeadas
a partir da localizacdo geografica das cidades reportadas nos vouchers também através do
Google Earth. Quando eram coletas realizadas em localidades conhecidas pelos autores (ex.:
parque nacional ou reserva natural), eram utilizadas as coordenadas deste lugar.

Para entender o padrdo biogeografico de distribuicdo de G. boticario, foram
selecionados mapas das ecorregides do mundo (Olson et al. 2001) e das formacdes secas da
America do Sul (Sarmiento 1975, Pennington et al. 2000b), além de mapas das ecorregides do
Cerrado, Pantanal e do Chaco. Estas ecorregides foram plotadas juntamente com os pontos de

coleta de G. boticario no software Arc-GIS 9 para a confec¢éo dos mapas.
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Resultados

De acordo com os dados levantados, a primeira coleta para Gymnanthes boticario data
de 1971. Contudo, a espécie foi descrita apenas em 2010 (Esser et al. 2010) sendo necessarios
39 anos para 0 seu reconhecimento como um novo taxon [Fig. 1]. Até o ano de 2010, foram
encontrados 81 espécimes de G. boticario em 18 herbarios [Fig. 2], com mais de 50 duplicatas
distribuidas em 21 institui¢Ges [Fig. 3], resultando num total de 131 exsicatas distribuidas em
25 herbarios de seis paises diferentes (Alemanha, Bolivia, Brasil, Estados Unidos, Inglaterra e
Suica). O material Siqueira-Filho et al. 2663 nao foi incluido nas estatisticas aqui apresentadas
por ter sido coletada no ano de 2011, mas esta na listagem do material examinado (Apéndice
1). A maioria das coletas foram identificadas como Gymnanthes sp. (27 exsicatas) ou
Sebastiania sp. (25 exsicatas). Os outros nomes encontrados foram Euphorbiaceae (15),
Actinostemon sp. (8), Sebastiania cf. serrata (3), S. aff brasiliensis (2), S. vestita (1) e
Maprounea sp. (1) [fig. 4]. Até 2010, os 81 espécimes disponiveis de G. boticario ja cobriam
cinco das oito ecorregides reconhecidas por Velloso et al. (2002) para a regido da Caatinga e
sete dos dez estados brasileiros onde esta vegetacdo ocorre, assim como um espécime em Cerro
Léon (Paraguai), dois para o Pantanal (Mato Grosso do Sul) e dois para as florestas secas do
Chiquitano (Bolivia) [Figs. 5-7]. No entanto, apenas 17% desse material consta no prot6logo
de G. boticario, jd que os autores ndo estavam fazendo um trabalho revisonal, mas apenas
listando as cole¢des disponiveis até aquele momento para enriquecer a descri¢do da espécie.

A distribuicdo de G. boticario no nordeste brasileiro é claramente relacionada com as
florestas secas da Caatinga, e ndo com o Cerrado ou com a Mata Atlantica, que juntas sdo as
trés principais formacdes do Nordeste do Brasil. Foram encontradas 77 colec¢des de G. boticario
na regido semiarida do Brasil, todas elas relacionadas com a Caatinga ou no maximo para as
areas ecotonais com o Cerrado, mas nenhuma de material de fato no Cerrado ou na Mata

Atlantica. Uma colecéo foi encontrada numa area de transicdo de Caatinga e Cerrado, no
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FIGURA 1. Namero de colecGes/ano de G. boticario até 2010, quando a espécie foi descrita.
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FIGURA 2. Numero de colecfes de G. boticario disponivel nos herbarios consultados até 2010,
quando a espécie foi descrita.
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FIGURA 3. Numero de duplicatas de Gymnanthes boticario disponivel nos herbarios
consultados até 2010, quando a espécie foi descrita.
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FIGURA 4. Nomes aplicados a Gymnanthes boticario nos herbarios antes do seu
reconhecimento como uma nova espécie.
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FIGURA 5. Numero de colecbes de Gymnanthes boticario em cada estado
brasileiro/departamento boliviano disponivel nos herbarios até 2010, quando a espécie foi
descrita.

municipio de Eliseu Martins, Piaui (Fernandes & Matos s.n.).

Bahia, Minas Gerais e Piaui tém extensas areas de vegetacdo de Cerrado, mas todas as
colecBes encontradas nestes estados sdo provenientes de Caatinga. Raras exce¢des foram
coletadas em areas ecotonais, o que mostra a preferéncia de G. boticario para as florestas secas
[fig. 6]. Essa preferéncia é ainda mais evidente quando se analisa a distribuicdo de G. boticario
no continente sul-americano como um todo [Fig. 7]. Os unicos pontos encontrados fora da
Caatinga estavam em Cerro Léon, departamento do Alto Paraguai; departamento de Santa Cruz
na Bolivia, e no estado de Mato Grosso do Sul, Brasil (proximo as fronteiras com a Bolivia e o
Paraguai). Estas areas representam, respectivamente, as florestas secas de Cerro Ledn no norte

do Paraguai, a ecorregido das florestas secas do Chiquitano e as florestas secas das areas
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Collections of G. boticario in
the Caatinga Dry Forests
(Ecorregions of Caatinga
sensu Velloso et al. 2002)

Q Caatinga

I{IFI Transition Caatinga/Cerrado
- Complexo |biapaba - Araripe
- Complexo da Chapada Diamantina
l:l Complexo de Campo Maior

- Depressao Sertaneja Meridional
W — l:’ Depressédo Sertaneja Setentrional
l:’ Dunas do Sao Francisco
s
Planalto da Borb:
0 50 100 200 300 400 I Pransito da Borborema
km l:l Raso da Catarina

FIGURA 6. Mapa de distribuicdo de Gymnanthes boticario no semiérido da Caatinga do
Nordeste do Brasil, mostrando que quando a espécie foi descrita em 2010 as colecdes estavam
disponiveis em sete dos dez estados brasileiros onde a Caatinga ocorre, incluindo cinco das oito
Ecorregides (sensu Velloso et al.2002). Estados onde a espécie foi registrada: Pl: Piaui; CE:
Ceard; RN: Rio Grande do Norte; PB: Paraiba; PE: Pernambuco; BA: Bahia; MG: Minas Gerais
(Elaboragédo do mapa: M.F. Moro).
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FIGURA 7. Distribuicdo mapeada de Gymnanthes boticario na América do Sul, uma
espécie tipica das Florestas Secas, incluindo as primeiras ocorréncias registradas para a
Bolivia, nas Florestas Secas do Chiquitano e Mato Grosso do Sul, no Pantanal (Elaboracéo

do mapa: M.F. Moro).
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montanhosas da ecorregido do Pantanal (no caso a coleta de Prance et al. 26.151 e Bernardi
20.426). O Chiquitano bem como Caatinga sdo considerados por Pennington et al. (2000)
como SDTF. Cerro Léon é uma vegetacdo especifica que ocorre dentro da ecorregido do
Chaco, mas que tem uma flora relacionada as florestas secas e ndo com a vegetacdo do
entorno do Chaco (que &, em certo sentido, um enclave de floresta seca no Chaco - Prado &
Gibbs 1993, Werneck et al. 2011).

Também no Pantanal, area notoriamente conhecida por ser uma zona umida, ha
muitos enclaves de florestas secas (florestas caducifolias ou semideciduas) que ocorrem em
morros espalhadas ao longo da paisagem e apresenta uma flora com espécies comuns ao
Cerrado e de outras florestas secas da América do Sul (Prance & Schaller 1982, Damasceno
Junior et al. 2009). A distribui¢do de G. boticario é bem proxima a distribuicdo esperada
pelo modelo do Arco Pleistocénico, que diz que durante o periodo mais seco da era glacial,
as florestas secas expandiram-se a uma extensdo maior que a atual (Werneck et al. 2011) e
constituiram um grande arco de florestas secas ao redor das florestas imidas, do Cerrado e
do Chaco. De acordo com o modelo, estas florestas secas fragmentaram-se novamente apds
a glaciacdo, onde o clima estava mais Umido, e tornaram-se areas secas isoladas [ver
distribuicdo real na figura. 7], mantendo, porém, elementos floristicos que foram isoladas

pelo o evento de vicariancia.

Discussao
Quantos anos e quantas cole¢des sdo necessarios para permitir o reconhecimento de uma
nova espécie?

A maioria das espécies publicadas como novas para a ciéncia nos Gltimos anos é
descrita a partir de intervalos relativamente pequenos, muitas vezes com base em apenas
uma ou poucas cole¢des de herbario (Jope et al. 2011). Isto leva, por vezes, a suposi¢ao de

gue as demais espécies a serem descritas serdo endémicas restritas e que a maior parte das
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"plantas comuns” ja foi publicada. Mas aqui, temos um caso de uma espécie recém-descrita
que, além de ser comum, ¢ amplamente distribuida e bem coletada. Apesar disso, quase
quatro décadas transcorreram entre o tempo da “primeira” coleta (1971) e o reconhecimento
de Gymnanthes boticario como uma nova espécie. Este tempo pode ser visto como longo,
mas € bem proximo das recentes estimativas publicadas sobre o tempo médio que as espécies
permanecem entre a primeira coleta e o seu reconhecimento como nova (Bebber et al. 2010).
Isto reforca a importancia de trabalhos taxonémicos continuos como uma forma de revelar
0 montante de novas plantas que ainda estdo esperando para serem reconhecidas como novas
(Pimm et al. 2010), onde ndo necessariamente estas sejam raras ou até mesmo endémicas,
fato demonstrado por G. boticario.

Por que G. boticario passou tanto tempo nos herbarios sem ser reconhecida como
uma espécie nova? Analisando os dados levantados, observou-se que 33% das colecbes
foram identificadas como Gymnanthes sp. (27 exsicatas [Ver fig. 4]); nimero semelhante
foi atribuido a materiais que foram identificados como géneros préximos a Gymnanthes (25
exsicatas como Sebastiania sp.) e o restante do material identificado apenas a nivel de
familia (15 cole¢bes como Euphorbiaceae) [fig. 4]. Parece que os botanicos "generalistas"
tinham nocdo do grupo em que tal espécie podia pertencer. Quais os fatores que resultaram
em uma longa demora no reconhecimento de G. boticario como uma nova espécie para a
ciéncia? Grupo pouco estudado devido a caréncia de especialistas e, consequentemente,
poucos trabalhos taxondmicas que enfoquem o grupo seriam as principais razoes. Isto resulta
no desconhecimento dos limites entre as espécies de Gymnanthes e entre Gymnanthes e
géneros proximos.

Bebber et al. (2010) mostraram como trabalhos taxon6micos continuos com grupos
particulares podem aumentar a eficiéncia no reconhecimento de novos taxons. Quando a

primeira monografia de Chrysobalanaceae R. Br. (1818) foi feita, a média de tempo para o
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reconhecimento de novas espécies eram de 35 anos, enquanto que em monografias mais
recentes o tempo médio era de apenas 10,5 anos (Bebber et al. 2010). Hippomaneae A. Juss.
ex Spach (1834), apesar de ser uma tribo representativa da familia Euphorbiaceae (33
géneros e 330 especies distribuidas em todo o mundo e 13 géneros e cerca de 120 espécies
no Brasil - Esser 2012), carece de estudos taxonémicos. Para 0s 13 géneros brasileiros,
apenas cinco foram revisados e Gymnanthes € reconhecidamente um dos grupos mais
criticos (Esser 2012, Secco et al. 2012). Logo, ndo é surpreendente que as novas espécies
deste género demorem a ser reconhecidas.

Adicionalmente, antes da década de 1990 a Caatinga era pouco estudada, mas na
ultima década o numero de publicacBes sobre este ecossistema tem crescido e um grande
nimero de sinteses, catalogos, tratamentos taxondémicos e novas espécies tem sido
publicados (Sampaio et al. 2002, Taylor & Zappi 2004, Giulietti et al. 2006, Queiroz 2009,
Forzza et al. 2010). Descobertas de espécies endémicas sao surpresas felizes, mas como
mostra 0 mapa de distribuicdo e a lista de material examinado [Fig. 5-6; Apéndice 1],
Gymnanthes boticario é uma espécie bem difundida e coletada na Caatinga. E claro que mais
esforcos taxondmicos sdo necessarios para esta regidao do Brasil (Pimm et al. 2010), mas
felizmente monografias taxondmicas abrangentes e descricdo de novas espécies tém sido

uma realidade (ex. Esser et al 2010; Carneiro-Torres et al 2011)

Distribui¢do de Gymnanthes boticario e a teoria do Arco Pleistocénico

Os mapas de distribuicdo de Gymnanthes boticario deixam claro que a espécie é
amplamente encontrada na Caatinga e tem uma marcada preferéncia por florestas secas.
Todas as colegdes de G. boticario sdo encontradas nas areas de SDTF (sensu Pennington et
al. 2000) ou, no maximo, areas ecotonais com Cerrado e nas florestas secas dentro do
Pantanal. G. boticario ndo foi encontrada na vegetacao de cerrado sensu stricto. Nos estados

da Bahia, Minas Gerais e Piaui a Caatinga e o Cerrado sdo areas continuas e este ultimo
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ecossistema ocupa grandes areas (IBGE [Instituto Brasileiro de Geografia e Estatistica],
2004). Se G. boticario fosse também um elemento caracteristico da vegetacdo de Cerrado,
era de se esperar, pelo menos, algumas coletas neste ecossistema. Além disso, ndo foi
localizada nenhuma colecéo para o Brasil central. A espécie parece evitar areas de Cerrado
e reaparece apenas nas florestas secas do Chiquitano na Bolivia ou em florestas secas no
Pantanal do Mato Grosso do Sul. Ambos, Caatinga e Chiquitano, sdo parte do SDTF que
segundo o0 modelo de Prado & Gibbs (1993) foram parte de uma extenso arco de florestas
secas da América do Sul (Werneck et al. 2011), o que poderia explicar o grande nimero de
disjuncBes observadas entre essas areas.

A colecdo Prance et al. 26.151 foi coletada no Pantanal, perto da fronteira com a
Bolivia, no municipio de Corumba, Mato Grosso do Sul (*o estado do Mato Grosso, em
1979, foi dividido em Mato Grosso e Mato Grosso do Sul e o lugar onde Prance et al.
coletaram é atualmente Mato Grosso do Sul). Prance & Schaller (1982) descreveram o local
desta coleta como um mosaico de vegetacdo e uma area confluéncia de diferentes floras,
onde ha misturado elementos de Cerrado, Amazo6nia e Chaco. A &rea encontra-se na periferia
da ecorregido das Florestas Secas do Chiquitano (Olson et al., 2001), em uma zona de tensdo
ecologica. Portanto, ndo € nada surpreendente a ocorréncia de G. boticario nesta regido. A
colecdo Bernardi 20.246, de acordo com a informacao do rétulo da exsicata, € proveniente
de "Cerro Pedrera, Riacho Navileque, Paraguai”. O fato é que o rio Navileque esté localizado
em territorio brasileiro, na ecorregido do Pantanal. O pesquisador, Lorenzo Ramella, do
herbario de Genebra, gentilmente forneceu aos autores as notas das viagens de campo de
Bernardi, e ao que tudo indica, ao coletar no Paraguai, Bernadi entrou quilémetros adentro
em territorio brasileiro sem perceber. Por conta desta informacao, foi possivel localizar as
duas cole¢des de G. boticario na ecorregido do Pantanal, no Mato Grosso do Sul. O Pantanal

€ reconhecidamente uma das maiores areas Umidas do mundo. Mas, dentro das areas
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alagadas, héa colinas que nunca inundam e que abrigam florestas secas (Damasceno Junior et
al. 2009). Estas areas apresentam uma flora diversa com espécies de cerrado e florestas secas,
que sdo intercaladas com vegetacao pantanosa e de mata de galeria (Prance & Schaller 1982,
Damasceno Junior et al. 2009). A colecdo de Prance esta registrada para a mata de encosta
enquanto que a de Bernardi para areas de morro (“cerro”). Ambas nunca alagam e
apresentam florestas secas nas encostas (Prance & Schaller 1982) e sao, portanto, o tipo de
ambiente esperado para ocorréncia de G. boticario além dos limites da Caatinga.

Faz-se necessario lembrar, que a ecorregido do Cerrado ndo é um tipo de vegetacéo
homogénea. Dentro do Cerrado pode ser encontrada a vegetacdo de cerrado tipico (sensu
stricto), as fisionomias savanicas, campos (campo limpo e campo sujo), cerrado arboreo
(cerraddo), matas de galeria, e um tipo diferente de florestas secas que sdo conhecidas como
florestas secas deciduas em solo de calcarios (Ribeiro & Walter 2008). Estudos floristicos e
fitossocioldgicos nestas florestas caducifélias secas dentro do Cerrado tem mostrado que ha
muitas espécies tipicas da Caatinga que ndo ocorrem no Cerrado sensu stricto: Aspidosperma
pyrifolium (1824) Mart., Commiphora leptophloeos (Mart.) J.B. Gillett (1828) e
Cavanillesia arborea (Willd.) K. Schum. (1886) (Felfili et al. 2007, Lima et al. 2010,
Carvalho & Felfili 2011). Se Gymnanthes boticario tivesse sido encontrado dentro do
Cerrado, era de se esperar que fosse nessas florestas secas calcarias existentes no Cerrado,
ndo em vegetagdo de cerrado sensu stricto. A presenca de G. boticario nas florestas calcarias
reforcaria ainda mais a hipotese do Arco Pleistocénico, ja essas pequenas manchas de
florestas secas encravadas no Cerrado podem ser vistas como remanescentes de vegetacao
seca gque tempos atras estavam espalhadas em areas muito maiores da América do Sul.

Uma hipotese alternativa para o arco pleistocénico é que muitos taxons diferentes
fizeram longas migragdes independentes do Cerrado para outras florestas secas da America

do Sul. Mayle (2006) sustentou o0s seus argumentos em prol desta ideia, porque os dados de
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polen disponiveis ndo sdo congruentes com o modelo do Arco Pleistocénico. Mas, 0 autor
também admitiu que até dados de data sejam muito incompletos e que sdo necessarias novas
avaliacdes. Linares-Palomino et al. (2011) compararam as semelhancas floristicas de muitos
dos nucleos secos da América Latina. Eles concluiram que areas relativamente proximas
apresentavam congruéncia floristica razoavel, mas que o conjunto das areas secas da
Ameérica do Sul ndo poderia ser unido em uma Unica unidade floristica devido as grandes
diferencas entre estas. Eles identificaram quatro grandes regides de SDTF e uma destas
quatro compreendia as florestas do Chiquitano, Caatinga e outras SDTF brasileiras.

Distribuicdes disjuntas que estejam em conformidade com a teoria do Arco
Pleistocénico (ndo sO espécies, mas também subgéneros) sdo também relatados em
Cactaceae (Taylor & Zappi 2004), Leguminosae (Lewis et al. 2006) e em outras familias
(Prado e Gibbs, 1993). G. boticario adaptou-se bem a este modelo. Além disso, Linares-
Palomino et al. (2011) encontraram uma similaridade razoavel entre as florestas do
Chiquitano e a Caatinga, e Lima et al. (2010) e Carvalho & Felfili (2011) mostraram algumas
disjunc@es entre as florestas secas de calcario dentro do Cerrado e a Caatinga. Talvez, o
cenario real seja uma dindmica muito mais complexa, com migracdes de comunidades em
grande escala em varios momentos (talvez ndo s6 no Pleistoceno), combinados com eventos
de dispersdo a longa distancia. Neste caso, as florestas secas de calcario encontradas no
Cerrado podem ser tanto restos de uma area maior que antes era seca, ou ambientes
“trampolins” permitindo que espécies de florestas atravessem para o Cerrado. Em ambos os
casos, pode-se prever que novos registros para G. boticario serdo encontrados nas florestas
de afloramento calcario encontradas no Cerrado.

A fidelidade de G. boticario para as florestais secas foi notavel. Ela ocorreu em
muitos conjuntos disjuntos de SDTF na América do Sul, incluindo pequenas manchas de

florestas estacionais no Pantanal e em pequenas colinas em Cerro Léon, que séo cercadas



- 145 -
Oliveira, L. S. D. Sistematica do género Gymnanthes...

por vegetacdo do Chaco. Porém, ndo foi registrada ocorréncia em outra vegetacdo do
continente como cerrado sensu stricto, Chaco ou florestas tropicais. Provavelmente os novos
registros de ocorréncia para G. boticario serdo as florestas secas de calcario encontradas no
Cerrado e os vales secos dos Andes bolivianos. Se esta espécie for coletada nestes locais,
reforcard ainda mais a ideia de que G. boticario tem uma distribuicdo totalmente voltada

para a teoria do arco pleistocénica.

Concluséo

Gymnanthes boticario € um exemplo de espécie comum e bem coletada que levou
muito tempo para ser reconhecida como um novo taxon. Isso demostra que as plantas que
ainda restam para serem descritas ndo necessariamente devem ser endémicas ou de areas
distantes e despovoadas. G. boticario é uma espécie encontrada em areas de acesso viavel e
tem estado presente por muitos anos nas cole¢des de diferentes herbarios antes mesmo do
seu reconhecimento. Tal fato complementa a necessidade de mais trabalhos especializados
em plantas da Caatinga.

Quanto a sua distribuicdo, podemos lista-la com os inimeros exemplos de disjuncao
encontrados entre as distantes florestas secas da América do Sul (Prado & Gibbs 1993,
Taylor & Zappi 2004, Lewis et al. 2006). Foi feito também, os primeiros registros de
ocorréncia de G. boticario na Bolivia, Paraguai e para as florestas de encosta (cerros) do
Pantanal (Mato Grosso do Sul). A possibilidade de ocorréncia de G. boticario nas florestas
secas de calcério dentro do Cerrado e nos Vales Secos dos Andes boliviano parece
promissora.

Até o momento, G. boticario enquadra-se bem ao modelo proposto pela teoria do
Arco Pleistocénico, mas, obviamente, ndo confirma de fato a hipotese. Conforme
mencionado por Mayle (2006), a disperséo por longa distancia também poderia explicar esse

tipo de padrédo de distribuicdo. Talvez um modelo mais complexo seja necessario para
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compreender as mudancas historicas ocorrentes na vegetacdo na América do Sul, modelos
que considerem tanto as mudancas vegetacionais quanto os eventos de dispersédo por longa
distancia. Comparag6es genéticas entre populacdes pode ser uma ferramenta interessante e
promissora para sanar algumas perguntas. Neste contexto, G. boticario € um bom exemplo

para este tipo de estudos.
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Apéndice — material examinado

Gymnanthes boticario: BOLIVIA. Santa Cruz: Chiquitos, 7 km de San Jose em la salida
de Taperas a Roboré, 10 November 2007, Wood et al. 23844 (K, USZ); Nascente del rio
Santo Corazon, 7 km ao N de Santo Corazon, 26 April 1997, Fuentes et al. 1811 (MO).
BRAZIL. Bahia: Abaira, Estrada para Catolés, ca 14,5 Km da rodovia, 3 February 2005,
Paula-Souza et al.5.374 (ESA); Mendonca de Daniel Abreu, 12 January 1994, Ganev 2811
(HUEFS); Estrada Catolés-Ribeirdo, proximo ao Mendonca, ca 3 Km de Catolés, 24 October
1992, Ganev 1336 (HUEFS, K); Barra do Mendes, Povoado S&do Bento, 25 October 2009,
Melo et al. 6849 (ALCB, HUEFS); Estrada para Canarina, localidade Carretdo, 15 December
2009, Melo et al. 7499 (ALCB, HUEFS); Serra do Escalavrado, 20 February 2001, Moraes
200 (HUEFS). Brotas de Macaubas, 3 October 2005, Melo et al. 4091 (HUEFS). Buritirama,
6 April 1978, Assis 147 (RB). Caetité, Sdo Francisco, caminho para Lagoa Real, 8 February
1997, Saar et al. 5245 (ALCB, CEPLAC, IBGE, K, UEFS, USP). Formosa do Rio Preto,
Fazenda Santa Luzia, 25 February 2005, Xavier & Guedes 330 (ALCB). Gentio do Ouro,
Cerro, 6 October 2002, Jost et al. 560 (HRB, HUEFS); Cerro, 5 May 2002, Tourinho et al.
23 (HUEFS, HRB); Curralinho, Sitio Coqueiro, 26 May 2009, Oliveira et al. 4.211
(UNIVASF). Irecé/Barra do Mendes, Barra dos Mendes divisa com Ipupiara, 25 October
2009, Guedes et al. 16119 (ALCB, HUEFS). Sento Sé, 29 April 1981, Orlandi 386 (RB);
Alta do tabuleiro, 27 January 2010, Oliveira & Maciel 4684 (UNIVASF). Umburanas, Barra
dos Alegres, Caminho para riacho da Barra, 28 January 2010, Fontana et al. 6420
(UNIVASF); Bela Vista, Estrada Delfino/Sento Sé, Morro dos Cactos, 25 March 2004,
Moraes 659 (HUEFS); Estrada Delfino-Mimoso de Minas, 20 Km de Delfino, 8 March
1997, Giulietti et al. 6127 (ALCB, CEPEC, HUEFS, K); Rio Salitre, encosta e vale do rio
dos Morins, 23 May 2008, Melo et al. 5715 (HUEFS); Estrada Delfino-Mimoso de Minas,
20 Km de Delfino, 8 March 1997, Harley et al. 6123 (ALCB, CEPEC, IBGE, K, UEFS,
USP); Barra dos Alegres, caminho para o Riacho da Barra, 28 January 2010, Carvalho-
Sobrinho et al. 2619 (UNIVASF). 3 October 2005, Melo et al. 4093 (HUEFS). Ceara:
Aiuaba, Estagdo Ecoldgica, 25 June 1982, Viana s.n.(EAC); Estacdo Ecoldgica de Aiuaba,
25 January 2005, Lemos & Matias 289 (HUEFS, K) Flamengo, 7 January 1997, Andrade et
al. 273 (EAC); Flamengo, 11 December 1997, Andrade et al. 250 (PEUFR). Brejo Santo,
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Estrada para DNOCS, 3 February 2009, Carvalho-Sobrinho et al. 1870 (UNIVASF, UFP);
Reservatorio Porcos, 27 April 2009, Oliveira et al. 4012 (UNIVASF). Crateus, Serra das
Almas, 18 July 2001, Bruno & Sobrinho 276 (PEUFR); Serra das Almas, s.d., Lima-Verde
1199 (EAC); RPPN Serra das Almas, 6 April 2001, Bruno & Sobrinho 6 (EAC); RPPN Serra
das Almas, 18 July 2001, Bruno & Sobrinho 276 (EAC, PEUFR); RPPN Serra das Almas,
7 May 2003, Costa 118 (EAC); RPPN Serra das Almas, 5 May 2003, Costa 12 (EAC); RPPN
Serra das Almas, 8 March 2003, Costa 42 (EAC, UFRN); RPPN Serra das Almas, 9 May
2003, Costa 294 (EAC); RPPN Serra das Almas, 6 September 2001, Bruno & Sobrinho 8
(EAC, UFRN); Serra das Almas, s.d., Lima-Verde 1033 (EAC); Serra das Almas, s.d., Lima-
Verde 965 (EAC); Serra das Almas, 27 February 1995, Lima 27 (EAC); Serra das Almas,
sitio Gameleira regido Centro-Sul, 8 February 2008, Silveira s.n. (EAC, HUEFS).
Independéncia, Chapada do Angical, 13 May 1983, Angélica s.n. (EAC). Mauriti, Povoado
Poco, aqueduto do Boi, 19 May 2010, Oliveira 4901 (UNIVASF); Santo Antonio, 27 April
2009, Oliveira 3998 (UNIVASF). Novo Oriente, Serra da Ibiapaba, 9 March 1991, Aradjo
376 (EAC); Baixa Fria, Planalto da Ibiapaba, 9 March 1991, Araljo 376 (EAC, PEUFR);
Planalto da Ibiapaba, 3 August 1990, Aradjo 150 (PEUFR). Ubajara, Planalto da Ibiapaba,
5 January 1995, Araujo 1078 (EAC); Miudinho, Planalto da Ibiapaba, 30 July 1990, Araujo
112 (EAC, IPA); Planalto da Ibiapaba, 3 August 1990, Aradjo 150 (EAC, IPA); Chapada da
Ibiapaba, 29 November 1990, Fernandes et al. s.n. (EAC); Entre Sdo José de Belmonte e
Jati, 13 May 1971, Heringer et al. 737 (ESA, IPA, RB, UB). Mato Grosso do Sul: Cerro
Pedrera, Rio Navileque, 50-60 Km N de Fuerte Olimpio, Alto Paraguai, 30 March 1980,
Bernadi 20246 (G) [By mistake reported as Paraguay, but almost certainly collected in
Brazil, as Navileque river in completely inside Brazilian territory, but not so far from
Paraguay. Apparently the collector entered Brazilian territory without noticing]; Acorizal,
Rio Paraguai, 11 June 1979, Prance et al. 26151 (CEN) [The Mato Grosso was split in two
states in 1979. Prance collected in Acorizal farm, in Corumba municipality, in an area now
in Mato Grosso do Sul state]. Minas Gerais: Janudaria, 16 November 1980, O. Filho 85
(HRB). Paraiba: Araruna, Parque Estadual da Pedra da Boca, subida para a Pedra da Boca,
9 December 2003, Pessoa & Lima 89 (HUEFS, IPA, JPB); Parque Estadual da Pedra da
Boca, subida para a Pedra da Boca, 9 December 2003, Pessoa & Lima 84 (IPA). Junco do
Seridd, 21 February 1999, Schlindwein 927 (JPB). Monteiro, Serra do Cruzeiro, 21 April
2010, Oliveira & Silva 4.843 (UNIVASF); Fazenda Olho d'agua dos Silva, 13 May 2009,
Carvalho-Sobrinho et al. 2202 (UNIVASF). Pernambuco: Araripina, Chapada do Araripe,
Estacdo Experimental IPA, 8 December 2008, Cardoso et al. 2366 (HUEFS). Beténia, 4
April 2001, Gomes 811 (PEUFR); Serra dos Arrombados, na subida da serra, 24 May 1971,
Heringer et al. 883 (IPA, RB, UB); Betania/Floresta, Fazenda Rabeca, 8 April 2001, Costa
et al. 241 (PEUFR). Brejo da Madre de Deus, Bituri, Serra da Piedade, 15 June 1973,
Andrade-Lima 7395 (IPA). Mirandiba, Serrotinho, 9 February 2007, Lucena et al. 1679 (M,
UFP); 19 July 2008, Pinheiro 1075 (UFP); 19 July 2008, Pinheiro 1084 (UFP); Fazenda
Areias, 31 May 2006, Lucena et al. 1461 (UFP). Sdo José do Belmonte, entre as localidades
de Agreste e Mandante, 16 May 2001, Laurénio et al. 1831 (PEUFR); entre as localidades
de Agreste e Mandante, 16 May 2001, Laurénio et al. 1822 (PEUFR). Piaui: Caracol,
Estrada para a Serra das Confusdes, 19 November 1981, Fernandes & Nunes s.n. (EAC);
PARNA Serra das Confusbes, Sobrado, 9 December 2011, Siqueira-Filho et al. 2663
(UNIVASF); PARNA Serra das Confusdes, trecho das Andorinhas, 9 April 2009, Martinelli
et al. 16323 (RB, SP); PARNA Serra das Confusdes, Sobrado, 9 December 2011, Siqueira-
Filho et al. 2.663 (UNIVASF); Entre as serras das Confusdes e Caracol, 20 November 1981,
Rezende s.n. (TEPB). Coronel José Dias, PARNA Serra da Capivara, 24 April 2007, Lucena
& Silva 1693 (M, UFP); PARNA Serra da Capivara, proximo a entrada principal da guarita,
24 April 2007, Lucena & Silva 1696 (K, M, MO, SP, UFP). Eliseu Martins, Nucleo Colonial
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do INCRA, Pico do Gurguéia, 14 December 1977, Fernandes & Matos s.n. (EAC, UEC).
Pimenteiras, Planalto da Ibiapaba, 24 May 1996, Araljo 1247 (EAC). Rio Grande do
Norte: Cel. Jodo Pessoa, Mata Redonda, 19 July 1991, Figueiredo et al. 396 (EAC, TEPB).
Venha Ver, Serra de Sao José, 4 August 2010, Roque 835 (UFRN). PARAGUAY. Alto
Paraguay: Proposed Biosphere Reserve “Gran Chaco”: Cerro Léon, dwarf forest on rocks,
10 February 2002, Zardini & Rivas 58529 (M).
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A new South Brazilian species of Actinostemon (Euphorbiaceae)
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Apéndices
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Apéndice 1: Gymnanthes boticario Esser, M. F. A. Lucena & M. Alves. 1. Ramo florido. 2.
Fruto. G. klotzschiana Mull. Arg. 3. Ramo espinescente. 4 e 5. Ramo florido e frutos. G. lucida
Sw. 6 e 7. Ramos vegetativos.
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13
Apéndice 2: Gymnanthes lucida Sw. 8. Ramo evidenciando os botdes florais (inflorescéncia).

G. multiramea Mull. Arg. 9. Folha. 10. Fruto evidenciando os corniculos. 11 e 12.
Inflorescéncias axilares e fasciculada. 13. Inflorescéncia bissexuada evidenciando as flores

pistiladas basais e as cimulas estaminadas distais (Fotos 10-12: Alex Popovkin).
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Apéndice 3. Gymnanthes riparia (Schltdl.) Klotzsch. 14. Ramo florido. 15. Detalhe da
inflorescéncia. 16. Ramo com frutos. 17. Detalhe dos frutos. G. schottiana Mull. Arg. 18.
Habito. 19 e 20. Frutos evidenciando os corniculos.
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8.2 Lista das instituicOes visitadas e/ou que forneceram materiais via empréstimo e/ou doacdes.

ALCB* — Alexandre Leal Costa (BA).

ASE* — Universidade Federal de Sergipe (SE).

B* — Botanischer Garten und Botanisches Museum Berlin-Dahlem (Alemanha).
BA — Museo Argentino de Ciencias Naturales Bernardino Rivadavia (Argentina).
BHCB — Herbério do Departamento de Botanica do Instituto de Ciéncias (MG).
BM* — The Natural History Museum London (Londres).

BOTU - Universidade Estadual Paulista (SP).

BR* — National Botanic Garden of Belgium (Bélgica).

CAS - California Academy of Sciences (USA).

CEN - Herbario da Embrapa Recursos Genéticos e Biotecnologia (DF).
CEPEC* — André Mauricio Vieira de Carvalho (BA).

CESJ — Herbério Leopoldo Krieger, Universidade Federal de Juiz de Fora (MG).
CGMS — Universidade Federal de Mato Grosso do Sul (MS).

COR - Universidade Federal de Mato Grosso do Sul (MS).

CORD - Universidad Nacional de Cérdoba (Argentina).

CRI - Universidade do Extremo Sul Catarinense (SC).

CTES - Instituto de Botanica del Nordeste (Argentina).

CVRD - Reserva Natural da Vale (ES).

DAV - University of California (USA).

EAC™* — Universidade Federal do Cearé (CE).

EAN — Universidade Federal da Paraiba (PB).

ESA — Escola Superior de Agricultura Luiz de Queiroz (SP).

ESAL - Universidade Federal de Lavras (MG).

F — Field Museum of Natural History (USA).

FLOR — Universidade Federal de Santa Catarina (SC).

FUEL — Universidade Estadual de Londrina (PR).

FURB — Universidade Regional de Blumenau (SC).

G* — Conservatoire et Jardin botaniques de la Ville de Genéve (Suica).

GUA* — Herbério Alberto Castellanos, Instituto Estadual do Ambiente (RJ).
HAS — Fundacéo Zooboténica do Rio Grande do Sul (RS).

HB* — Herbarium Bradeanum (RJ).
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HBR — Universidade Federal de Santa Catarina (SC).

HEPH — Herbério Ezechias Paulo Heringer, Jardim Botanico de Brasilia (DF)
HMS — Embrapa Gado de Corte (MS).

HRB* — RADAMBRASIL (BA).

HRCB - Universidade Estadual Paulista (SP).

HST* — Herbério Sérgio Tavares (PE).

HUCS — Universidade de Caxias do Sul (RS).

HUEFS* — Universidade Estadual de Feira de Santana (BA).

HUFU - Universidade Federal de Uberlandia (MG).

HUM — Herbario da Universidade Estadual de Maringé (PR).

HVASF — Universidade Federal do Vale do S&o Francisco (PE).

HXBX - Fundacdo Centro Tecnoldgico de Minas Gerais CETEC (MG).
IAC* — Herbério Fanerogadmico e Criptogdmico do Instituto Agronémico (SP).
IAN — Laboratdrio de Botanica do CPATU, EMBRAPA, Belém (PA).

IBGE — Reserva Ecoldgica do IBGE, Brasilia (DF).

ICN - Universidade Federal do Rio Grande do Sul (RS).

INPA — Herbario INPA (AM).

IPA* — Herbario Déardano de Andrade Lima (PE).

JBSD - Jardin Botanico Nacional Dr. Rafael M. Moscoso (Republica Dominicana)
JPB* — Universidade Federal da Paraiba (PB).

K* — Royal Botanical Garden (Kew).

LD - Botaniska Museet Lund, Lunds Universitet (Suécia).

LIL — Fundacion Miguel Lillo (Argentina).

M * — Botanische Staatssammlung Miinchen (Munigue).

MAC* — Instituto do Meio Ambiente (AL).

MBM* — Museu Boténico Municipal (PR).

MBML — Museu de Biologia Mello Leitéo (ES).

MEXU — Herbéario Nacional do México, Instituto de Biologia U.N.A.M. (México).
MG — Museu Paraense Emilio Goeldi (PA).

MICH — University of Michigan (USA).

MO — Missouri Botanical Garden (USA).

NY — New York Botanical Garden (USA).

OXF* — University of Oxford (Inglaterra).
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P* — Museum National d’Histoire Naturelle (Paris).

PACA — Herbéario Anchieta, Instituto Anchietano de Pesquisas/UNISINOS (RS).
PAMG - Empresa de Pesquisa Agropecuaria de Minas Gerais (MG).
PEL - Universidade Federal de Pelotas (RS)

PEUFR* — Herbario Professor Vasconcelos Sobrinho (PE).

PMG — Herbario Horto Florestal (MG)

R* — Herbario do Museu Nacional do Rio de Janeiro (RJ).

RB* — Jardim Boténico do Rio de Janeiro (RJ)

SMDB - Herbario da Universidade Federal de Santa Maria (RS)
SP* — Herbario Maria Eneyda P. K. Fidalgo (SP).

SPF* — Universidade de Sao Paulo (SP).

SPSF* — Herbario Don Bento Pickel (SP).

TEPB* — Herbério Graziela Barroso (Pl).

UB* — Fundagdo Universidade de Brasilia (DF).

UCS — Union College (USA).

UEC™* — Herbario da Universidade Estadual de Campinas (SP).
UESC* — Herbario UESC (BA).

UFG™* — Universidade Federal de Goias (GO).

UFMT - Herbario Central, Universidade Federal de Mato Grosso (MT).
UFP* — Universidade Federal de Pernambuco (PE).

UFRN* — Universidade Federal do Rio Grande do Norte (RN).
UPCB - Universidade Federal do Parana (PR).

USZ — Museo de Historia Natural Noel Kempff Mercado (Bolivia).
VIC - Universidade Federal de Vigosa (MG).

VIES - Universidade Federal do Espirito Santo (ES).

W — Naturhistorisches Museum Wien (Austria).

WU - Institute of Botany, University of Vienna (Austria).

XAL — Herbarium of the Institute of Ecology, A.C. Xalapa (México)
Z* — Universitat Zlrich (Suica)

* O asterisco indica as instituicdes visitadas.
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ANexos
Normatizacao dos periodicos
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9.1 Normas para publicacéo na revista Annals of the Missouri Botanical

Garden

The Annals publishes original articles in systematic botany and related fields. Papers
whose purpose is the establishment of new nomenclatural entities in vascular plants and
bryophytes are not accepted. Rather, they should be submitted to Novon for consideration.
(Novon instructions are available on the Web or from the managing editor.)

CONDITIONS FOR PUBLICATION

Because the electronic file will be used by the printer for typesetting, it is important to
adhere to the items listed in the format section of the checklist. Authors’ electronic files are
prepared by the editors and sent to the printer for formatting. Every electronic file sent by the
author should be clearly labeled with the first author’s last name, the first four letters of the
taxon involved, and an indication of the file’s contents (i.e., text, figure, table, etc.). Manuscripts
that have been reviewed before submission will be subject to the full normal review process
initiated here. Manuscripts not properly prepared may be returned for revision prior to review.
It is the author’s responsibility to supply missing bibliographic information; the editor does not
perform library research except by prior arrangement with authors not having access to crucial

reference materials. Communication with the editor at publication process is encouraged.

PAGE CHARGES

Page costs are $80 per page, although charges may sometimes be reduced or waived.
Changes in proof made by authors will be billed non-negotiably to the author at $3.50 per line
changed. There is a non-negotiable fee of $20 per figure if authors choose to replace any figures

in the proof stage.

CORRESPONDENCE

Submissions should be addressed to:

Annals of the Missouri Botanical Garden
Missouri Botanical Garden Press

P.O. Box 299, St. Louis, MO 63166-0299 U.S.A.
Annals of the Missouri Botanical Garden

(Street address)
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Missouri Botanical Garden Press
Monsanto Center

4500 Shaw Blvd.

St. Louis, MO 63110-2291 U.S.A.
Fax: (314) 577-9594

Email: annals@mobot.org

1. General

Text is in English or Spanish on numbered pages.

_ Manuscript is submitted as Microsoft Word file via email if possible or by ftp [contact
annals@ mobot.org for instructions or for alternate electronic media].

_ Electronic file of manuscript is labeled with first author’s last name, first four letters of the
taxon involved, and an indication of what the file contains, e.g., Celis Cipu text.doc, Celis Cipu
Figurel.tif, Celis Cipu Tablel.doc, etc.

_ Electronic scans of figures are included with the submission, with the understanding that these
may have to be revised based on review. Low-resolution JPEG images or PDFs are suitable for
the review process, but are not acceptable for final submission to the printer. See the printer’s
electronic illustration requirements. Go to http://www.mbgpress.info/; click on the Publication
Submission link at upper right of opening page; click on Guide to Digital Art, Allen Press.

_ Authorities, abbreviated according to Brummit & Powell’s Authors of Plant Names, are
provided for species’ names the first time they are mentioned in the text; OR they are provided
in a table that includes names of species.

_ E-mail or letter is enclosed containing the author’s full mailing address, telephone number,
fax number, and e-mail address (required).

_ Figures are not embedded in Word file.

2. Format of Text

_ Textis in Times New Roman.

_ Right-hand margin is not justified, and words are not hyphenated there.

_ One space is inserted after periods, colons, question marks, and all other punctuation marks.
_ First sentences of paragraphs are indented with a tab.

_ To indicate ranges of numbers, for example, page numbers, 20-23; measurements, 5-7 mm;

altitudes, 1500-2500 m, insert an en dash from the Word symbol menu.


mailto:annals@mobot.org
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_ A single hyphen is used in hyphenated words, for example, 9-nerved, oval-triangular. _
Common Latin words or phrases are not italicized (e.g., et al., i.e., sensu, etc.).

_ Only taxon names at the rank of genus and below are italicized.

_ Correct accents, umlauts, and other diacritical marks have been included.

_ All figures and tables are cited in the text and are numbered in the order in which they are to
appear.

_ Figure legends are included in Word file after Literature Cited.

3. Style
_ Recent issue of the Annals is used as a model.

_ Chicago Manual of Style, latest edition, is used as a reference.

4. First Page

_ Footnotes are typed as double-spaced paragraphs on the first page. The first footnote contains
acknowledgments, including information on granting agencies, herbaria that loaned specimens,
and the name of the artist. The second footnote is the author’s address. Addresses for additional

authors are each separate footnotes. No other footnotes occur, except in tables.

5. Abstract & Key Words

_ A one-paragraph abstract precedes the text. Papers in Spanish have an English abstract in
addition to a Spanish resumen.

_ The abstract is concise (1 paragraph) and includes brief statements about the paper’s intent,
materials and methods, results, and significance of findings.

_ A brief list of key words immediately follows the abstract.

6. Taxonomic Treatment

_ Species entries are organized as follows: Heading, vernacular name(s), Latin diagnosis (if
necessary), description, distribution, summary, discussion, specimens examined. The
discussions are parallel and follow the same order, e.g., diagnostic characteristics, distinction
from similar species variation, distribution and ecology, nomenclature and typification, uses.
_ One paragraph per basionym is used as follows: Taxon author, literature citation, type citation,
e.g., Beilschmiedia latifolia (Nees) Sa. Nishida, Ann. Missouri Bot. Gard. 86: 680. 1999.
Hufelandia latifolia Nees, Syst. Laur.: 674. 1836. TYPE: Peru. Locality not
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indicated, 1835 (fl.), Matthew 1433 (holotype, E!; isotypes, BM!, E!, K!, LE not seen, OXF not
seen).

_ Synonyms based on different types are placed in separate paragraphs, each beginning with
the basionym, followed by other combinations (if appropriate), and citation of the type.

_ A brief Latin diagnosis for each new taxon is provided rather than a complete Latin
description.

_ For species with infraspecific taxa: Description and discussion are composite (incorporating
all infraspecific taxa) and parallel with other species descriptions. Descriptions of infraspecific
taxa are parallel with one another (in the same species). All synonyms are listed under the
appropriate infraspecific taxon.

_ Descriptions: Descriptions are parallel, within a given rank. All measurements are metric.
Hyphens are used for parenthetical extremes: ‘‘peduncle (8.2-)14.3-28.0(-31.9) cm long,”’
unless intermediate values are not expected: ovary with (2)4(6) locules. Length 3 width are
given in the following manner: lamina 36.4-82.8 3 9.1-16.8 cm.

_ When relevant, nomina nuda, misapplied names, and superfluous names are included in the

discussion following the description, but are not part of the formal synonymy.

7. Citation of Types

_ Exclamation points are used for specimens examined, and types not seen are indicated as such
(e.g., MO!, US not seen).

_ Lectotype designations are included together with an indication of where they were
designated [author, year, page number, and herbarium of deposition; e.g., C. J. W. Schiede 159
(lectotype, designated by Stevens [2000: 256], P!; isotypes. . . .)]. This reference is listed in the
Literature Cited. If the author of the paper submitted is making the lectotypification, the phrase

“‘designated here’’ is used.

8. Tables

_ Create tables using the Microsoft Word ‘‘Table’’ feature.

_ Tables are neat, double-spaced, and clearly presented.

_ Captions are typed double-spaced as paragraphs at the tops of the tables.
_ Each table starts on a separate sheet.

9. Abbreviations
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_ Periods are used after all abbreviations (which are minimized) except metric measures,
compass directions, and herbarium designations.

_ When dates are given as part of collection information, three-letter month abbreviations are
used, except for months with four letters, which are spelled out in full.

_ States are not abbreviated, and cities are spelled out. [St., as in St. Louis, is acceptable.]

_ Periodicals are abbreviated according to B-P-H (Botanico-Periodicum-Huntianum) and to B-
P-H/S (Botanico-Periodicum-Huntianum/Supplementum).

_ Authors’ names are abbreviated according to Brummit & Powell’s Authors of Plant Names.

_ Book titles are abbreviated according to Taxonomic Literature, edition 2, but with initial
letters capitalized. Book titles are spelled out in the Literature Cited.

_ If an item does not appear in B-P-H or TL-2, or if these references are not available, its title
is fully spelled out.

_ Herbaria are abbreviated according to the most recent edition of Index Herbariorum.

_ Abbreviated forms are not used for references in the text, except when citing the names of

plants. If it is necessary to cite a particular page in the text, the form Smith (1998: 12) is used.

10. Specimens Examined

_ If many specimens were examined, those cited in the text are limited to ca. 12 manuscript
pages.

_ If there are a large number, an index to specimens examined is placed at the end of the paper,
following the Literature Cited. It is arranged alphabetically by collector, followed by collection
number, followed by the number of the taxon in the text. Names (including initial(s)) of first
and second collector are provided, “‘et al.”” if three or more.

_ Specimens are cited in the text as follows: Additional specimens examined (or Selected
specimens examined).

MEXICO. Oaxaca: Sierra San Pedro Nolesco, Talea, 12(1379N, 85(1149W, 950-1100 m, 3
Feb. 1987 (fl), Jergensen 865 (BM, G, K, US). [Dates and reproductive status are optional but
are omitted from longer lists.] Countries are run together in the same paragraph, e.g.,
COUNTRY A. Major political division: . . . COUNTRY B. Major political division: . . .

Separate paragraphs are used for major continental regions within major political divisions.

11. Specimen Vouchers and Genetic Sequences
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_ If the paper presents original data, associated herbarium vouchers are cited. [Vouchers for
seed and/or other collections should be included where pertinent. Dependent on the paper,
reference to the original wild source may be required.] Vouchers are also cited from common
names, and uses are taken from specimen labels.

_ Herbarium vouchers state the collector and number, herbarium in which the voucher is
located, and a clear annotation that the material represents the voucher for the study in question.
_ Nucleic acid or protein sequences corresponding to equal or greater than 50 nucleotides are
entered into an appropriate data bank, e.g., GenBank/EMBL. The accession numbers are
provided before publication. [Long sequences (exceeding two pages) will not be routinely
published.]

_ Author accepts responsibility for establishing the accuracy of information provided.

12. Keys

_ Keys are clear and have been checked carefully for consistency with the descriptions. Leads
of each couplet are parallel.

Dichotomous keys are indented.

_ Infraspecific taxa are keyed separately, not in species keys.

13. Literature Cited

_ The Literature Cited contains full citations of all references cited in the text.

_ All entries in the Literature Cited are cited in the text.

_ Spelling of author(s) name(s) and years of publication have been double-checked.

_All entries have been verified against original sources, especially journal titles, accents,
diacritical marks, and spelling in languages other than English.

_ Periodicals are listed as follows: author’s last name, initial(s). Year. Full title of article.
Journal abbreviated as in B-P-H/S. VVolume: pages. No parenthetical part numbers after volume
numbers are given unless each part is paginated separately.

_ For more than one author, this style is followed: author’s last name, initial(s), second author’s
initial(s), last name & third author’s initial(s), last name.

_ Books appear as follows: author’s last name, initial(s). Year. Full Unabbreviated Title (edited
by Editor), 3" ed., Vol. 2. Publisher, City of Publication.

_For an article within a larger work, this style is followed: Author(s). Year. Name of the article.
Pp. 00-00 in Name of the editor(s), Full Title of Larger Work. Publisher, City of Publication.
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_ Citations of work “‘in prep.,”” unpublished theses and dissertations, and similar references to
inaccessible sources have been eliminated or kept to a minimum. They are not necessarily

included in the Literature Cited.

14. lllustrations

_ Electronic figures are labeled with the first author’s last name, the first four letters of the
taxon, and “*. . . Figurel. tif >*, <*. . . Figure2.tif **, etc. The file extension clearly indicates what
type of file it is.

_ Scale bars appear on illustrations, photographs, and maps.

_ Magnifications/reductions are not indicated in captions.

_ Electronic scans may be pre-sized to fit either column width (2-5/8 in. or ca. 68 mm) or full-
page width (5-1/2 in. or ca. 140 mm). [Maximum size for printed illustrations is 5-1/2 3 8-1/4
in.]

_ Figures are numbered in Arabic numerals in the order of their citation in the text. Parts of
figures are labeled with capital letters.

_ Textin figures is in Times New Roman.

_ Photographs are prepared according to the printer’s requirements. [See Guide to Digital Art,
Allen Press through the Publication Submission link on the opening page of
http://www.mbgpress.org/.]

_ Figures are grouped into composite plates when possible; edges of photographs are abutted.
_ Edges of figures are squared.

_ Maps include reference to latitude and longitude and are bounded by a fine border.

_ Scanning electron micrographs are free of conspicuous charging.

_ Axes on graphs are all labeled.

_ Captions provide all explanatory text. Captions are separate from other text, one paragraph
for each group of figures, and following the style in current issues of the Annals.

_ Symbols on maps are legible, and reduction has been taken into consideration.
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9.2 Normas para publicacdo na Revista Phytotaxa

Aim and scope

Phytotaxa is a peer-reviewed, international journal for rapid publication of high quality
papers on any aspect of systematic and taxonomic botany, with a preference for large taxonomic
works such as monographs, floras, revisions and evolutionary studies and descriptions of new
taxa. Phytotaxa covers all groups covered by the International Code for Botanical
Nomenclature, ICBN (fungi, lichens, algae, diatoms, mosses, liverworts, hornworts, and
vascular plants), both living and fossil. Phytotaxa was founded in 2009 as botanical sister
journal to Zootaxa. It has a large editorial board, who are running this journal on a voluntary
basis, and it is published by Magnolia Press (Auckland , New Zealand). It is also indexed by
SCIE, JCR and Biosis.

All types of taxonomic, floristic and phytogeographic papers are considered, including
theoretical papers and methodology, systematics and phylogeny, monographs, revisions and
reviews, catalogues, biographies and bibliographies, history of botanical explorations,
identification guides, floras, analyses of characters, phylogenetic studies and phytogeography,
descriptions of taxa, typification and nomenclatural papers. Monographs and other long
manuscripts (of 60 printed pages or more) can be published as books, which will receive an
ISBN number as well as being part of the Phytotaxa series.

Checklists and vegetation survey sare only included when the data provided in the checklist
or survey are analysed and discussed. Data in checklists should be interpreted to make the study
relevant for the international botanical community. Range extensions of single species are
generally not considered for publication, although exceptions may be possible. Please contact
the chief editor before submitting such articles.

Open Access publishing is strongly encouraged for authors who have funding to do so. For
those without grants/funds, accepted manuscripts will be published, but access will be secured
for subscribers only. All manuscripts will be subjected to peer review by two or more
anonymous reviewers before acceptance. Phytotaxa aims to publish each paper within two
months after the acceptance by the editors. To make this possible, authors are advised to follow
the following guidelines carefully and to consult the most recent issues of Phytotaxa. Therefore,
when preparing your manuscript, please follow this guide carefully. During our first years, its

format has varied somewhat, but we are now aiming for more uniformity.
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The most recent version of the ICBN should be applied (until 2011, this is the Vienna Code,
2006, after which the Melbourne Code will take precedence), and it is strongly recommended
that family classification follows Christenhusz et al. 2011 (Phytotaxa 19, lycophytes, ferns,
gymnosperms) and APG I11 (2009, see also Chase & Reveal 2011). Alternative classifications
and family names not ending in -aceae are discouraged, but may be included in the abstract or
key words. The use of alternative family concepts will require a written justification.

Author(s) of taxon names (from the rank of genus or below) must be provided when the
scientific name of any plant species is first mentioned with the year of publication. These are

cited as a full reference and should be included in the reference list.

Type of Manuscripts

Based on their length, three categories of papers are considered:

1) Research article

Research articles are significant papers of four or more printed pages reporting original
research. Papers between 4 and 59 printed pages are published in multi-paper issues of ca. 60
pages. Monographs (60 or more pages) are individually issued and bound and will receive ISBN
numbers as well as being part of the Phytotaxa series.

Phytotaxa encourages large comprehensive taxonomic works. There is no upper limit on
the length of manuscripts, although authors are advised to break monographs of over 1000
pages into multi-volume contributions simply because books over 1000 pages are difficult to
bind and too heavy to carry.

Short papers on species of economic, environmental or phylogenetic importance may be
accepted at the discretion of editors, who will generally encourage and advise authors to add
value to the paper by providing more information (e.g. key to species of the genus, biological
information, ecology, etc.). Papers of 4 or 5 pages accepted for publication may be shortened
for publication in the Correspondence section.

2) Correspondence

Manuscripts of one to four pages are welcome. We can publish these fairly rapidly because
they are useful to fill blank pages in multi-paper issues. Phytotaxa publishes the following six
types of correspondence:

- 1. Opinions and views on current issues of interests to systematic botanists.
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- 2. Commentaries on or additions/corrections to papers previously published in Phytotaxa or
elsewhere.

- 3. Obituaries of botanists.

- 4. Taxonomic/nomenclatural notes.

- 5. Book reviews meant to introduce readers to new or noteworthy taxonomic works (interested
authors/publishers are advised to contact the editor before submitting books for review; editors
then prepare the book review or invite colleagues to write the review; unsolicited reviews are
not usually published).

- 6. Short papers converted from manuscripts submitted as research articles but too short to
qualify as such.

These short contributions should generally have no more than 20 references (exceptions
may be considered), and the total length should not exceed four printed pages. Neither an
abstract nor a list of key words is needed; major headings (Introduction, Material and Methods,
etc.) should not be used, except for new taxon headings and References. A typical
correspondence should consist of (1) a short and concise title, (2) author name, affiliation,
address and e-mail address, (3) a series of paragraphs being the main text, and (4) a list of
references (if any). The first or last paragraph may be a short summary.

Commentaries on published papers are intended for scholarly exchange of different views
or interpretations of published data and should not contain personal attack; note that authors of

the papers concerned may be invited to reply to comments on their papers.

3) Monographs, floras and other articles of more than 60 printed pages

Appear in book-form with their own ISBN number. They may be different from the
standard formatting when the author provides reasonable arguments for doing so. Please consult
the editor in such cases.
Special issues

Special issues with collected papers on a selected topic in the scope of the journal are also
published. Potential guest editors should send a proposal to the chief editor for approval and
instructions. Although guest editors for special issues are responsible for organizing the peer
review of papers in these issues, they must follow the style of Phytotaxa (as laid out in this
author guide) and peer review procedures. If any papers by the guest editors are to be included
in the special issue, these papers must be handled by editors/colleagues other than the editor(s)

involved. Special issues must be 60 or more pages. Funding may be required to offset part of
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the production costs. Author payment for Open Access is strongly encouraged. Reprints can be
ordered for the entire issue or for individual papers.

Preparation of manuscripts

General
Please read the guidelines below and additionally consult a recent article published in

Phytotaxa and follow the style therein.

Language. The article has to be written in British or American English throughout the
manuscript. Authors whose native language is not English are encouraged to ask colleagues
familiar with the field of research and fluent in English (preferably a native speaker) to correct
the language in the manuscript before submission. An article may be returned to the author
without review if the language is not of an acceptable standard.

The author is also responsible for the correct usage of other languages, be it a Latin
diagnosis or an abstract in a foreign language. The grammar of texts in foreign languages needs
to be checked by the author before submission, and again after review if the English from which
it is translated (e.g. an abstract) has changed. Latin scholars who are consulted for the correcting
of diagnoses should be acknowledged.

Metric mearures should be used. Please use the common font Times New Roman, 12 pt
and as little formatting as possible (apply only bold and italics where necessary and indent
paragraphs except the first). Special symbols can be used but need to be carefully checked by
the author at proof stage, because they may be altered due to incompatibility of files.
Hyphens ‘-’ are used to link words such as personal names, topographical names, some prefixes
and compound adjectives that could otherwise be confused (examples: well-established, 5-
sided, Kingston-upon-Thames, Kingdon-Ward, co-operation, etc.).

En-dash or en-rule ‘-’ (a dash the length of the letter ‘n’") should be used for ranges or spans.
In the context of Phytotaxa it is mainly used for ranges of numbers, most frequently size ranges,
elevational ranges, dates and page numbers (e.g. 500-1000 m, 1-3 May, 1976-1977, figs 5-7).
Remember also to apply them in the reference section for ranges of volumes, years and pages.
The en-dash is also used in name associations ( e.g. a Federal-State agreement) and in

phenology (e.g. flowering May—September).
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Em-dash or em-rule ‘—’ (the length of the letter ‘m”) is used infrequently; they are used
for breaks in the text or subject. In contrast to parentheses an em-dash can be used alone; e.g.
“What could these results mean—that John discovered the meaning of life?”” Em-dashes are
also used after a subheading, for instance:

“Type:— BRAZIL . Parana: Ponta Grossa, Furnas Gémeas, remnant Araucaria forest
below large sandstone cliff, 25.145°S, 049.958°W, 950-1000 m, 16 February 2008,
Christenhusz et al. 4790 (holotype SP!, isotypes K!, MBM, NY!, P!, Tl, TUR!, UC!, UPCB).”

Exclamation mark !’ is used to indicate after the herbarium acronym to indicate that this
voucher specimen has been seen by the author (see above).

Multiplication or times sign “x’. The multiplication sign X is not to be confused with the
letter x. It should always be used in hybrid taxa (e.g. Equisetum x schaffneri) and in
measurements of length and width (of leaves or petals, for example), for example: “leaves 1.0—
4.2 x 0.4-0.8 cm”.

Dashes and hyphens should not be spaced. Please feel free to copy these symbols from this
author guide and paste them into your manuscript. Using the correct symbols will speed up the
editing process. Editors may return the manuscript to the author if dashes, hyphens and
multiplication signs are not correctly used.

Italicisation. Generic names and all ranks below are italicised. Book and journal titles are
also in italics, as well as diagnoses in Latin and Latin abbreviations (such as sp. nov., comb.
nov., nom. illeg., et al.). “subsp.”, “ser.”, “var.”, “cv.” and “f.” (for forma or filius) are not
italicised, nor are names above the rank of genus. The abbreviation “ssp.” should be avoided
and replaced by “subsp.” (for subspecies) to prevent confusion with the abbreviation spp. (=
species in plural). As a general rule abbreviations are discouraged.

Abbreviations of certain words are standardised: ca. = circa, m = meter, cm = centimeter,
dbh = diameter at breast height, elev. = elevation (altitude is not used for heights of land surfaces
above sea level; altitude is used for heights above the earth surface, e.g. of an airplane), sp. nov.
= new species, comb. nov. = new combination, gen. nov. = new genus, subsp. = subspecies,
sect. = section, pers. comm. = personal communication, etc. Herbarium acronyms follow Index

Herbariorum http://sweetqum.nybg.org/ih/

Citation of author names
Author abbreviations are seldom used (generally only for basionym authors and new taxa

proposed in the manuscript); they are generally cited fully in the references. This means that


http://sweetgum.nybg.org/ih/
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the name is not abbreviated but the surname is written in full, followed in brackets by the year
of publication, a colon, and the page number of the page where the name was published. This
is treated as a normal citation, and thus the full article in which the species was published has
to be cited in the references. (Include full title of the article, full journal title and full page
range.) This is obligatory for all taxonomic articles and articles in which fewer than 30 taxa are
mentioned. In articles that deal with a larger number of species (such as ecological or
phylogenetic studies or checklists) this is not encouraged because it is impractical. If uncertain,
please contact an editor about this matter.

Author abbreviations (strictly following IPNI) are only used in larger monographs and
checklists, but even in these articles names in introductions and running text are properly cited
in the references. Taxon author names should be cited only once, when the taxon/species first
appears in the text. Phytotaxa aims to have all taxonomic sources cited included in the reference
section. Citation of species authors is as follows:

- Hymenophyllopsis asplenioides A.C.Sm. in Gleason (1931: 302). Smith is abbreviated here
because it is published in Gleason, which is the proper article to cite.

- Cyathea asplenioides (A.C.Sm.) Christenhusz (2009: 39). Smith is abbreviated here because
the basionym is already given above.

- Cyathea gibbosa (Klotzsch 1844: 542) Domin (1929: 262). Both the basionym and new
combination are cited because the basionym is not given above.

In the references:

Christenhusz, M.J.M. (2009) New combinations and an overview of Cyathea subg.

Hymenophyllopsis (Cyatheaceae). Phytotaxa 1: 37-42.

Domin, C. (1929) Pteridophyta. Ceské Akademie, Prague. 276 pp.
Gleason, H.A. (1931) Botanical results of the Tyler-Duida expedition. Bulletin of the Torrey

Botanical Club 58: 227-344.

Klotzsch, J.F. (1844) Beitrége zu einer Flora der Aquinoctial-Gegenden der neuen Welt, Filices.

Linnaea 18: 525-556.

Deposition of voucher specimens and GenBank numbers
Authors of new taxa are required to deposit type specimens in national or international
public museums or collections, preferably ones listed in the Index Herbariorum that are

provided with a corresponding acronym.
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Authors are also advised to request registration numbers of deposited sequences in GenBank in
advance of the submission of papers to avoid unnecessary delay of publication. Descriptions of
species can also be linked to other sources such as the Encyclopedia of Life. For fungi
MycoBank numbers need to be provided.

Some countries (e.g. Australia, Brazil, Peru) require that primary type specimens (holotypes)
be deposited in collections in the country of origin; authors are advised to take this into

consideration.

Geography and elevation

Please apply the word ‘elevation’ when dealing with geological features. ‘Altitude’ is here
defined as the distance above the surface of the Earth, whereas ‘elevation’ applies to the height
of an earth surface above sea level.

For country names (always capitalised in specimen citations) and provinces (followed by
a colon), the standard spellings in English followed by the UN apply (e.g. Kyrgyzstan not
Kirghizia , Madagascar not Malagasy Republic etc.). For a standard list of countries and areas
see: http://unstats.un.org/unsd/methods/m49/m49alpha.htm. Exceptions may be discussed with
the editor.

Title

The title should be concise and informative and should cover the content of the article. No
author names of taxa are given in the title. Family names should always be included. The higher
taxa containing the taxa dealt with in the paper (when appropriate) should be indicated in
parentheses, example: A taxonomic revision of the genus Aa (Cranichidae, Orchidoideae,

Orchidaceae).

Names and affiliations of article author(s)

Names of all authors must be given below the title and should be typed in upper case (e.g.
ADAM J. SMITH, BRIAN SMITH & CAROL SMITH). Inclusion of all major contributors to
the work should be considered.

Below the names, the address(es) of professional affiliation for each author should be given
in italics each starting on a separate line. E-mail address(es) should be provided if available.
Affiliation addresses are linked to the author names by numbers in superscript and are provided

in corresponding order.


http://unstats.un.org/unsd/methods/m49/m49alpha.htm

-190 -
Oliveira, L. S. D. Sistematica do género Gymnanthes...

Abstract

The abstract should cover concisely contents of the paper and should be phrased such that
additional key words are not necessary. Any new names or new nomenclatural acts proposed
in the article should be mentioned. No taxon author names are to be included in the abstract.
Introductory information should not be included in the abstract, neither should be the citation
of references.

Abstracts in other languages using the Latin alphabet may also be included in addition to
English and should be a direct translation of the English abstract. The spelling and grammar of
these abstracts in other languages is the responsibility of the author. An abstract in another
language should be corrected if there are any changes in the English abstract during the editorial

process.

Key words

Key words may be given when the abstract does not already cover these. The key words
may not include words that are already in the title, and they should be given in alphabetical
sequence.

Abstracts and key words are not included in short Communications.

Introduction

The introduction should place the study in context, and it should provide recent or historical
background relevant to the study. This information should not be included in the abstract.
Author names of a taxon should be cited only once, when the taxon/species first appears in the

text.

Material & Methods

Materials and methodology used in empirical studies should be concisely provided.
Herbaria consulted can be listed here, if not done so in the Acknowledgements. Field work
should be highlighted. Floras and other taxonomic works consulted to identify the plant material

involved in a study should be cited.

Results
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The results section should only present the results of the study. Do not mix results and
discussion. Combined Results/Discussion sections are discouraged. Citations of other literature
are not normally permitted in the Results section.

Discussion

Discuss your results and place these in the context of the introduction.

Conclusion

The conclusion should state what the scientific contribution of your study is (ask yourself
the question: ‘What can we learn from this study and how do the results help us to understand
the questions asked in the introduction and discussion?’). It is helpful for other researchers to

point out further studies that may be needed in the future.

Taxonomy

A taxonomy section should start with each taxon in bold italics. Abbreviations of authors
of new species should be given (following IPNI, not bold), and these should be followed by the
correct designation (in italics, not bold, e.g. comb. nov., nom. nov., spec. nov., stat. nov., etc.).
When species are not newly described, the author names should be followed by the year and
page of publication (and the full article should be included in the references).

All new taxa need to be accompanied by short diagnoses in English or Latin that describe
the new taxa. If you prefer Latin, please make sure the language is used correctly. The editors
will generally not correct your Latin diagnoses. A specimen needs to be designated as its type
(following the ICBN), and the holotype must have been studied by the author of the species. It
is encouraged that, when possible, the holotype is deposited in the country of origin, and that
two or isotypes are deposited in major herbaria where the specimens will be available for public
study.

Taxonomic descriptions should be organised describing the plants from below to above
and from outside towards the inner parts. Of course, this is different for each taxon and can thus
follow a variable. Subsections of descriptions can be highlighted using italics. Additional data
(e.g. distribution, ecology, etymology, etc.) may follow. Often these are subheaded by *:—* (m-
dash).

Specimens are cited as follows:

COUNTRY. Province: Locality, elevation, coordinates, date (day month (in full) year),

Collector number (herbarium acronym in upper case). All specimens studied should be cited.
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Lectotypes, neotypes and epitypes should always be followed by the reference where they are
designated, for example:

Lectotype (designated by Smith 2000/designated here):—FINLAND . Uusimaa: Helsinki,
Kaisaniemi Park, 27 April 1976, Virtanen 22 (H!).

Keys

Identification keys should be dichotomous, and the leads should (preferably) be opposite
to each other in meaning so that the species can be easily distinguished. Please do not format
the key; provide it in the following simple layout:
1. Bracts longer than pedicels; filaments with 1 acute lobe at apex on either side of anther ...
Ornithogalum nutans
- Bracts shorter than pedicels; filaments without apical lobes on anther ... 2.
2. Inflorescence corymbose; tepals longer than 14 mm ... Ornithogalum angustifolium
- Inflorescence racemose; tepals shorter than 14 mm ... Ornithogalum pyrenaicum

Acknowledgements
The format for the Acknowledgements is variable, and anyone can be thanked for their
contribution. Please consider co-authorship for people that contributed to the study in a major

way, especially contributors of specimens or laboratory work.

References

All literature cited in the text (including full articles of taxon authors) should be included.
Please check this carefully before submission because errors are common. References should
be cited in the text as Smith (1999), Smith & Jones (2000) or Smith et al. (2001), the latter
when there are three or more authors, or alternatively in a parenthesis (Adams 2000, Smith &
Jones 2000, Jones 2001, Smith et al. 2001). The citation of floras, revisions and monographs
used to identify the collections on which the study is based is strongly encouraged.
Please include DOI for papers that have these. This facilitates linking to papers that have online

Versions.

Journal article: Author, A. & Author, B.C. (YEAR) Title of the paper. Title of the journal in

full in italics volume: x—y. For example:
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Christenhusz, M.J.M., Zhang, X.-C. & Schneider, H. (2011) Linear sequence of extant families
and genera of lycophytes and ferns. Phytotaxa 19: 7-54.

Book chapter: Author, A. & Author, B.C. (YEAR) Title of the chapter. In: Author, A., Author,

B.C. & Author, D. (eds.) Title of book in italics. Publisher name, City, pp. x-y. For example:

Schneider, H., Kreier, H.-P., Janssen, T., Otto, E., Muth, H. & Heinrichs, J. (2010) Key
innovations versus key opportunities: identifying causes of rapid radiations in derived

ferns. In: Glaubrecht, M. (ed.) Evolution in action. Springer, Berlin , pp. 61-76.

Book: Author, A. & Author, B.C. (YEAR) Title of book in italics. Publisher name, location,
Xyz pp. For example:
Copeland, E.B. (1947) Genera filicum. Chronica Botanica, Waltham , Massachusetts, 247 pp.

Internet source: Author, A. (YEAR) Title of website, database or other resources, Publisher
name and location (if indicated), number of pages (if known). Available from:
http://xxx.xxx.xxx/ (Date of access). For example:

IUCN (2010) The IUCN red list of threatened species, version 2010.4. IUCN Red List Unit,
Cambridge U.K. Available from: http://www.iucnredlist.org/ (accessed: 19 May 2011 ).

Dissertations  resulting from graduate studies and non-serial proceedings of
conferences/symposia are to be treated as books and cited as such. Articles not cited in the

manuscript should not be included in the References section.

Figures and Tables

Legends of figures and tables should be listed after the list of references within the same
file of the manuscript. Legends for tables and figures should start with TABLE or FIGURE
followed by its number and a full stop. Illustrators and photographers should be mentioned in
the figure legend, and if the illustrator is not one of the authors he/she should also be
acknowledged. All figures and tables need to be referred to in the text.
Example:
FIGURE 1. Distribution map of Psilotum nudum in the Caribbean region.

When preparing illustrations, authors should bear in mind that the journal has a matter size
of 25 cm by 17 cm and is printed on A4 paper. For species illustrations, line drawings are

preferred, although good quality black and white or colour photographs are also acceptable. See


http://www.iucnredlist.org/
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a guide here for detailed information on preparing plates for publication; this guide was
prepared by Dr Daniel Geiger for Zootaxa, but it applies equally to Phytotaxa.

Line drawings must be scanned at 600 to 1200 dpi as line art (bitmap, =1 bit); they must
NOT be scanned as 8 bit or full colour images. Pictures and line drawings should be saved as
TIFF files. In some cases PDF or DOC files are acceptable. JPG is not an accepted format. Do
not scan line drawings as JPG files because this creates blurry or pixellated images. Sufficient
resolution should be provided, but it is up to the author to do so. Low resolution figures can
only be printed at a small size.

Tables, if any, should be provided at the end of the manuscript. Please use the table function
in your word processor to build tables such that the cells, rows and columns remain aligned
when font size and width of the table are changed. Please do not use the tab key or space bar to

type tables.

Submission

Please follow the above guidelines in detail and check if your manuscript has been prepared
according to the style and format of the journal. Authors are encouraged to submit manuscripts
by e-mail as attachments to the subject editors responsible for the particular taxa or subject
areas of the manuscript; manuscripts on other taxa without existing subject editors should be
submitted to the chief editor. When you submit your manuscript to an editor, it will be more
expedient for the review process if you provide the names of three or more potential reviewers
with their email addresses.

For legal purposes it should be noted that upon submitting an article the authors agree to
the following:
1) All authors agree to its submission and the corresponding author has been authorised by co-
authors
2) This article has not been published before and is not concurrently being considered for
publication elsewhere (including another editor of Phytotaxa)
3) This article does not violate any copyright or other personal proprietary right of any person
or entity, and it contains no abusive, defamatory, obscene or fraudulent or any other statements
that are unlawful in any way.
If the manuscript submitted does not follow this guideline, it will not be processed.

For manuscripts with numerous illustrations, which might be saved as separate TIFF or

JPG files, it will be easier and more efficient for the purpose of review and for the subject


http://www.mapress.com/zootaxa/imaging/index.html
http://www.mapress.com/phytotaxa/editor.htm
http://www.mapress.com/phytotaxa/editor.htm
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editors and reviewers to have the figures converted into one larger PDF (Portable Document
Format) file, instead of requiring the subject editor to save many files, cutting and copying these
into a string of messages/files to the reviewers. You should retain the original figures in a higher
resolution format for the final production of the accepted paper. For the text, PDF file along
with original DOC files are preferred. The advantage of submitting an RTF file for the text part
of the manuscript is that the reviewers can amend the manuscript electronically. If you cannot
prepare PDF files, then submit text in RTF and the figures in TIF (line drawing scanned at 600
dpi and half tone at 300 dpi; please use LZW compression, if you can, to reduce the size of e-
files for easy transmission); if halftone TIFF files are too big (exceeding 2 MB), then submit
them in jpeg. See here for detailed information on preparing plates for publication.

Authors of accepted papers will be asked to submit an electronic version of the manuscript
so that the publisher does not need to re-key or scan the manuscript. At this stage, the text part
of the manuscript must be submitted as DOC (MS Word) files and figures as TIF files.

In submitting the final version of revised manuscript to editors, authors are asked to provide
the following information to aid typesetting and indexing of the manuscript:

1) Corresponding author name and e-mail

2) Author last name and running title (<60 characters; to be used in footer)

3) Number of plates and cited references

4) Higher level taxon (i.e. taxon section in Phytotaxa website in which the article should be
filed) and number of new taxa described in the paper

Authors need to complete and return an Assignment of Copyright form when a paper is accepted

for publication. Authors from institutions that do not allow transfer of copyrights to publishers
(e.g. government institutions such as USDA, CSIRO) should attach a copyright waiver or

similar document.

Review process

When a manuscript is received by the Editor, he/she will have it reviewed by at least two

peers qualified to evaluate the manuscript. The editor normally asks the reviewers to complete
the review within one month. However, the reviewing process may take longer, depending on

the length of the manuscript and reviewers' responses.

Journal Production and Publication


http://www.adobe.com/products/acrobat/readstep2.html
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http://www.mapress.com/phytotaxa/images/copyright.rtf
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Once the manuscript is accepted by your subject editor, final files, produced according to
the requirements above, will be forwarded by your subject editor to the managing editor, who
will liaise with the copy editor, author and printer to ensure that the article is published without
unnecessary delay. Normally the proof will be sent to the author for checking one to three weeks
after the final files are accepted. The paper will usually be published within two weeks (for
larger papers it may take longer) once the corrections to the proof are received.

Page charge and colour plates. There is no mandatory page charge for publishing in
Phytotaxa. Publication of colour figures/photographs in online editions are also free of charge
(print version in black and white). If colour plates in the print edition are desired, authors will
be asked to contribute the full cost. Current rates: 300 USD for the first colour page and 200

USD for each additional colour page.

Open access. Phytotaxa endorses open access publication of taxonomic information. Authors
who have funds to publish are strongly encouraged to pay a fee of 20 US$ per printed page to
give free online access of their papers to all readers at the Phytotaxa site or their own site. Open

access papers are read by many more people and can be expected to have higher citation rates.

Reprints. Each author will be given a free e-reprint (PDF) for personal use (printing a copy for
own use or exchange with other researchers, but not for deposition in a library or on a
website/ftp-site for public access).

Printed copies of each paper/monograph in the form of the regular reprint can also be
produced by the Publisher for purchase by authors, with a discount based on the number of

copies ordered; quotes for price will be provided when proofs are returned.
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9.3 Normas para publicacédo na revista Systematic Botany

INFORMATION FOR AUTHORS

Members of the American Society of Plant Taxonomists are encouraged to submit
manuscripts pertinent to plant systematics and closely related disciplines for publication in
Systematic Botany. Manuscripts considered to be significantly lacking in depth, originality, or
quality of English grammar or syntax may be returned without review. The editors may also
return manuscripts without review that we consider to lack sufficient focus on, or merit to, the
field of systematics. Acceptance of papers for publication depends on merit as judged by each
of two or more referees. Membership in ASPT is required for at least one author from date of

manuscript submission through to publication. Not a member? Join ASPT here. Members of

ASPT are not assessed page charges; however, members are strongly encouraged to contribute
to the cost of these pages. Authors are assessed charges for alterations made after type has been
set. Authors should acknowledge this policy and the availability of funds when the manuscript

is submitted to the editor.

Papers longer than 50 printed pages should be sent to Editor-in-Chief of Systematic Botany

Monographs.
Authors should meticulously follow directions in the Checklist for Preparation of

Manuscripts and Illustrations. Manuscripts not so prepared may be returned for revision prior

to review. Aspects not covered by the checklist should follow examples in recent issues. Double
space all manuscripts throughout. Include author’s name and page number in upper right corner
of every sheet. For review copy, keep manuscript file size down by using jpeg format and
reduced pixel density for figures (keep good quality figure files for later submission of final
revised manuscript). If possible, keep files under 3 MB.

Descriptions of new taxa (species and below) should include the following: 1) an illustration
(line drawing) clearly showing the diagnostic characters, 2) a comparison with related (or
sympatric, or similar) taxa in a dichotomous key or table, and 3) a discussion of the
characteristics, ecology, geography, or reproductive biology, etc. that are the basis for its
distinctiveness. Authors are encouraged to include information on conservation status, if
available.

Submit manuscripts to http://www.editorialmanager.com/sysbot/. If this will be your first
submission of a manuscript to the Systematic Botany Editorial Manager website, you must first

register by clicking "register now" and following the instructions. Authors are welcome to


http://www.aspt.net/society/members/renew.php
mailto:chra@umich.edu
http://herbarium.lsa.umich.edu/SBMweb/index.html
http://herbarium.lsa.umich.edu/SBMweb/index.html
http://www.aspt.net/publications/sysbot/checklist_systbot.php
http://www.aspt.net/publications/sysbot/checklist_systbot.php
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include names, addresses, and email addresses of possible objective reviewers. We will give
serious consideration to authors' recommendations for reviewers, but we do not guarantee to
follow them. If the manuscript includes a phylogenetic analysis, it must include the information
for the reviewers to access the aligned cladistic data matrix - either a TreeBASE SN number
and login information (submitting author's full name and PIN), or a copy of the Nexus file(s).
Final, publication-quality figures should be tiff files with a resolution of 1200 ppi (473 pixels
per cm) or better (line drawings) or 350 ppi (138 pixels per cm) or better (continuous tone).
Figures can be full page width (7 inches = 178 mm wide) or single column width (3.375 inches
= 86 mm wide), and no more than 9.5 inches (241 mm) high. Please size your image and
calculate your resolution for these dimensions. Color illustrations may be published, but authors
will be charged extra to cover the cost of publishing them. Authors are encouraged to submit
an illustration to be considered for the front cover of the journal. Include proposed illustration
with revised manuscript.
Proofs and reprint order forms are sent to authors via email as attached PDF files. Authors send
corrected proofs to Managing Editor and reprint orders to printer. Authors should make only
necessary changes in proof; authors must pay for alterations made after type has been set.

Checklist for preparation of manuscripts and illustrations

August 2012

download Word document, check each item, and submit either as hard copy or electronic

document with your manuscript Check items (X = done; 0 = n.a.), rename file (e.g., Smith

Checklist.doc), and submit with manuscript.

I. General Instructions
Membership in ASPT is required for at least one author from date of manuscript submission

through to publication. Not a member? Sign up on our online membership application site or

contact the ASPT Business Office to join now (aspt@uwyo.edu).

Consult current issues for guidance on format.

Read Information for Authors on inside back cover of most recent issue or the web site.
Double-space throughout. Do not justify right margin. Either American or international spelling
is acceptable.

Use line numbering on initial submission to facilitate reviews of electronic manuscripts (do not

use on revised manuscripts submitted for final acceptance).


http://www.aspt.net/publications/sysbot/SystBotChklst%20August%202012.doc
https://www1.allenpress.com/cgi-bin/aspt-renewal.cgi
mailto:aspt@uwyo.edu
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Font formatting in manuscript corresponds to that used in the journal (e.g., italics for genus and
species names; Large and Small Capitals for primary headings and short title on title page; Bold
Italics for second level headings, etc.).

Do not italicize common Latin words or phrases (e.g., et al., i.e., sensu, etc.).

Include surname(s) of author(s) and page number as a header on all manuscript pages.
Assemble manuscript in this order: 1) Title page, 2) Abstract page, 3) Text, 4) Literature Cited,
5) Tables, 6) Appendices, if any, 7) Figure legends. A tiff file for each figure must be submitted

separately, prepared following the instructions in section IX, below.

Il. Title Page (Page 1)

Running head 6-8 lines below top of page, in all capital letters, no italics, and right justified.
Include author(s) surname(s), colon, and a short title (total characters including spaces must not
exceed 70).

Center title, in upper and lower case, bold. Omit authors of scientific names. Include family in
parentheses unless the genus is the type for the family.

Below title, list all author names in bold upper and lower case in one centered paragraph. Author
names are followed by author addresses starting on next line. Each address is a separate,
centered paragraph. Addresses are written out in full without abbreviation. Include country in
address, including those in the U.S.A.

Use superscript numbers following author names and preceding addresses to associate each
author and the appropriate address. Commas between author names precede superscripts.
Example- John J. Jones,1,3 Amy A. Anderson,2 and Steve S. Staleyl. Superscript number(s)
following author(s) name(s) are also used to indicate any new addresses. New addresses are
numbered sequentially after all author primary addresses.

Author for correspondence may be designated using a superscript number. The "Author for
correspondence™ follows on a new line following author addresses and should be the final
superscript number used. Include email address in parentheses.

I11. Abstract Page (Page 2)
Abstract must be one paragraph and begins with the word "Abstract” followed by an em-dash
(—). For example, Abstract—Morphology and molecular data....

Do not cite references, taxonomic authorities, or use abbreviations in the abstract.
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Be concise (usually not more than 200 words), but include brief statements about the paper's
intent, materials and methods, results, and findings.

Include all new taxonomic names and new combinations, in boldface.

Below abstract, as a separate paragraph, include up to six non-title keywords (or short phrases
such as ‘adaptive radiation’) in alphabetical order, separated by commas, and with a period
following the final term. This section should begin with ‘Keywords’ in bold italics. The
keywords themselves should not be in bold. For example, Keywords—Adaptive radiation,

chloroplast DNA, nuclear nitrate reductase gene, phylogeography, Ulmus.

IV. Text (Page 3, etc.)

Cite each figure and table in the text. Organize text, as far as possible, so that they are cited in
numerical order. Use “Figure” only to start a sentence; otherwise, “Fig.” or “Figs.”

Use these abbreviations without spelling out or punctuation: hr, min, sec, yr, mo, wk, d, diam,
m, cm, mm, pum; designate temperature as 30°C.

Write out other abbreviations first time used in the text; abbreviate thereafter. “Transmission
electron microscopy (TEM) was used....”

Numbers: Write out one to nine unless a measurement or in taxonomic descriptions (e.g., four
samples, 3 mm, 35 sites, 6 yr). Use 1,000 instead of 1000; 0.13 instead of .13; % instead of
percent. Number ranges should be separated by an en-dash (-)

If three or more words are joined by a conjunction, use a comma after each word except the
last. Example - red, black, and white.

Each reference cited in the text must be listed in Literature Cited section, and vice versa.
Literature citations in the text are as follows:
One author- Jones (1990) or (Jones 1990). No comma is  used.
Two authors- Jones and Jackson (1990) or (Jones and Jackson 1990). No comma is used.
Three or more authors- Jones et al. (1990) or (Jones et al. 1990). No comma is used.
Multiple references for same author- Jones (1990, 1994) or (Jones 1990, 1994).
Jones and  Smith  (in press) or (Jones and  Smith, in  press)
J. Jones (unpubl. data); J. Jones (in mss.); (J. Jones, pers. obs.); or J. Jones (pers. comm.)
Ranges of page numbers should be separated by an en-dash (-).

Within parentheses, use a semicolon to separate different types of citation (Fig. 4; Table 2) and
(Felix and Smith 1988; Jones and Anderson 1989). Cite several references within parentheses

by year, with the oldest one first.
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Main headings are large and small capital letters and centered on one line. The following are
typical main headings: Materials and Methods, Results, Discussion, Taxonomic Treatment (no
Introduction, Conclusion, or Summary sections). Summary or conclusions must be incorporated
in discussion.

Second level headings are Bold Italics with normal indentation. Capitalize first letter of each
word. Headings are followed by a dash.

Third level headings are Large and Small Capitals followed by a dash, with normal indentation.
Taxonomic authorities should be cited for all taxon names at generic rank and below at their
first usage in the text, or referenced in a table.

Acknowledgements follows discussion section. Style is same as third level heading - the
paragraph begins with Acknowledgements in large and small capitals followed by an em-dash

(—), indent first line.

V. Taxonomic Treatment

For nomenclatural matter (i.e., synonymy, typification) use one paragraph per homotypic
basionym (see recent Systematic Botany or Regnum Vegitabile 58:39-40. 1968). Heterotypic
basionyms are in separate paragraphs.

New names and new combinations should be in bold (not italicized). All other names of
accepted taxa should be in large and small capitals (not italicized). Names of synonyms are
italicized in upper and lower case.

Use authors of plant names as posted on The International Plant Names Index website
(http://www.ipni.org/) for authors of botanical names. Authors should be given the first time a
name is mentioned, or alternately in a table where all relevant names are listed (e.g., table of
voucher specimens).

References cited only as part of nhomenclatural matter and not elsewhere are not included in
literature cited; use TL-2 for abbreviations.

Use Index Herbariorum acronyms for designations of herbaria. If specimens are cited, use the
following forms:

TYPE: MEXICO. Nuevo Leo6n: 24 km S of San Roberto Jct., 26 Sep 1970, Turner 6214
(holotype: TEX!; isotype: UC!).

Representative Specimens Examined. U.S.A. Michigan: Lapeer Co., along Flint River, 1.5 mi
NE Columbiaville, 5 Jul 1955, Beal s.n. (NCSC). Ohio: Wood Co., just W Scotch ridge, 7 Jun
1955, Beal 1073 (US).
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Each country begins a new paragraph.

Descriptions of new taxa (species and below) should include the following: 1) an illustration
(line drawing) clearly showing the diagnostic characters, 2) a comparison with related (or
sympatric, or similar) taxa in a dichotomous key or table, and 3) a discussion of the
characteristics, ecology, geography, or reproductive biology, etc. that are the basis for its
distinctiveness.

Abbreviate subspecies as subsp.

VI. Literature Cited

(Continue page numbering, include in same file as text. Not a separate file.)

Verify all entries against original sources, especially journal titles, volume and page numbers,
accents, diacritical marks, and spelling in languages other than English. Capitalize all nouns in
German.

Cite references in strict alphabetical order by first author's surname. References by a single
author precede multiauthored works by same senior author, regardless of date. Of those
multiauthored works, 1) references with two authors precede all other multiauthored works and
are listed in alphabetical order, and 2) references with three or more authors are listed in
alphabetical order of authors, regardless of the number of authors involved.

List works by the same author(s) chronologically, beginning with earliest date of publication.
Write out all authors' names, even if the first author is the same for succeeding citations. "In
press” citations must have been accepted for publication and the name of the journal or
publisher included.

Insert a period and space after each initial of an author's name.

Leave one space between the colon following the volume number and the page number(s).
Write out journal titles in full using italics font. Do not use abbreviations.

Write author's names in upper and lower case.

Citations should be in the format:
Authors. Year. Title. Pp. no.-no. in Book title, ed. Editor. City: Publisher.

Examples of various citations:

Kim, S.-C., D. J. Crawford, J. Francisco-Ortega, and A. Santos-Guerra. 1996. A common origin
for woody Sonchus and five related genera in the Macaronesian islands: molecular evidence for
extensive radiation. Proceedings of the National Academy of Sciences USA 93: 7743-7748.

Specht, C. D. and D. W. Stevenson. In press. A new generic taxonomy for the monocot family
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Costaceae (Zingiberales). Taxon.
Smith, C. F. 1998. A flora of the Santa Barbara region, California. Ed. 2. Santa Barbara: Santa
Barbara Botanic Garden.
Nooteboom, H. P. 2003. Symplocaceae. Pp. 443-449 in The families and genera of vascular
plants vol. 6, ed. K. Kubitzki. Berlin: Springer Verlag.
Swofford, D. L. 1998. PAUP* Phylogenetic analysis using parsimony (*and other methods), v.
4.0 beta 10. Sunderland: Sinauer Associates.
Bauml, J. A. 1979. A study of the genus Hymenocallis (Amaryllidaceae) in Mexico. M.S. thesis.
Ithaca, New York: Cornell University.

DO NOT USE TABS TO MAKE HANGING INDENTS. Use paragraph formatting command.

VII. Tables

(Continue page numbering, include in same file as text and literature cited.)

Each table must start on a separate page, double-spaced.

Include tables in manuscript file, use page or section breaks and landscape layout as necessary
to fit the table on the page. Use legal-size paper if necessary to allow adequate margins.

The title should be indented and begin with the word Table (large and small caps.) and number
(in Arabic) followed by a period.

Do not use footnotes; instead, add notes to the end of the table caption.

Do not use vertical lines in tables.

DO NOT use tabs or spaces to align columns. Use the table building and formatting tools in
your word processing package.

Lists of voucher specimens, GenBank numbers, character lists, and any material that is long

enough to disrupt the readability of the manuscript should be an appendix, not a table.

VII1. Figure Legends

(Continue page numbering, include in same file as text. Not a separate file)

Double-space legends and group them according to figure arrangements. Quadruple space
between groups.

Do not use a separate page for each group.

Type legends in paragraph form, starting with statement of inclusive numbers:

Figs. 3-5. Seeds of orchids. 3. At germination. 4. 2 wk after germination. 5. Seedlings.

Fig. 6. Ipomopsis spicata subsp. robruthii. A. Habit. B. Flower.
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IX. Preparation of lllustrations

Important: lllustrations are either black and white half-tones (photographs), drawings, or
graphs. Authors must pay costs for color illustrations.

Prepare illustrations using professional standards. Lines should meet in sharp corners without
inappropriate gaps or irregularities, Latin plant names should be italicized, letters and objects
should be sharp and not evidently pixellated. Proofread figures carefully. They are the most
difficult part of the paper to revise on short notice, or in proof. Printer will not edit or otherwise
alter digital figure files in any way.

Final figures should be submitted as tiff files. Line art (e.g., cladograms, botanical illustrations)
must be at least 1200 pixels per inch (473 pixels per cm). Photographs (grayscale or color)
must be a minimum of 350 dpi (138 pixels per cm). Images with mixed line art and grayscale
must be at least 900 pixels per inch (473 pixels per cm. Be sure to check resolution when the
figure is printed at the appropriate size for the journal.

Two widths are possible for figures: a full-page width figure is 177 mm wide, and a one-column
width figure is 85 mm wide. Full page height is 240 mm (9.5 inches), but allow space for the
caption if possible.

Files must be rasterized or scanned at the full resolution. Rasterizing at a low resolution and
later re-saving at a higher resolution will NOT improve the image quality. If you are scanning
a paper illustration, make sure the hardcopy is sharp and clear, and both it and the scanning
glass are clean. Dust removal/image editing is the author's responsibility.

Color graphics must be CMYK mode (not RGB). For color graphics, the printer requires a
hardcopy printout of the digital image that must match the digital file and show the colors as
you want them to appear—submit this hardcopy with the digital images and the final
manuscript.

Illustrations of highly magnified areas require a scale bar; a numerical magnification may also
be included in the caption. Be sure to calculate magnification accordingly if reproduction is not
at 100%.

Include a scale and references to latitude and longitude on each map.

Group several drawings to form a plate of drawings, in the same order as discussed in the text.
If several photos are included, group them into one or more plates.

Be sure to save black and white images as grayscale or bitmap, not color (images saved as color
take up much more memory).

Do not save layers! (in Photoshop, choose "Flatten Image” from the Layer menu).
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Crop the image so the image extends from edge to edge - there should be no blank white
margins.

Save as a tiff file using LZW compression (an option in Photoshop). (Do not use jpeg, which
degrades images - line art is especially badly degraded in jpegs).

If you follow these recommendations, most illustrations will be small enough to email.

Consult with editor if uncertain whether image file will be acceptable.

X. Data

All sequences used as data must be deposited in one of the international nucleotide sequence
databases, preferably GenBank. Post-review final manuscript will not be accepted until
sequence database accession numbers are included. Newly reported sequences must be
documented by an herbarium specimen. Previously published sequences may cite the voucher
or a literature reference where voucher information is given.

All data sets for phylogenetic analyses must be submitted to TreeBASE

(http://www.treeBASE.org). A TreeBASE accession number (study number alone is

acceptable) should be cited in the Materials and Methods section in the final version of the
manuscript. For manuscript review, either submit the data file together with the manuscript (if
data not yet in TreeBASE) or provide the name and P.1.N. of the author who submitted the data
to TreeBASE. Referees will need this information to gain access to the submitted data sets.
Italicize the full name of a gene, e.g., rbcL, matK.

Representative photographic figures should be provided to document interpretations of
isozymes/allozymes.

In addition to character state distributions, consistency index, and retention index (where
appropriate), some measure of support for clades (e.g., bootstrap values, decay indices ["'Bremer
support"], jackknife, etc.) must be provided for phylogenetic analyses.

Indicate in Materials and Methods the percentage of data matrix cells scored as missing data.
When the data matrix is not part of the manuscript the data file or TreeBASE access information
must be provided with submitted manuscript for use by reviewers.

Voucher specimens should be cited in an appendix to document sources of morphological and
molecular data. Vouchers are herbarium specimens, not living plant accession numbers from
botanical gardens or DNA tube numbers, etc.

Additional analyses or bulky non-cladistic data sets can be placed on the ASPT website as

online supplemental material. Online posting should be used sparingly, and data and analyses


http://www.treebase.org/
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essential to the conclusions in the paper should appear in the published manuscript unless the
length is prohibitive. Online supplemental material should not duplicate materials available on
TreeBASE, GenBank, or other online sources.

Materials for online posting should usually be pdf files. Data sets may be in Excel format, or

formatted for an appropriate analytical program. Keep files under 1 MB if possible.

XI. Commentaries

Contributions to the Commentary Section may be submitted that discuss recent articles or
current topics in systematics. These should be no more than five printed pages. In general, the
format for longer articles should be followed.

An attempt will be made to solicit a “Counterpoint” view to be published immediately following
the commentary to facilitate more timely discussion on topics of particular interest. The

commentary author will receive the counterpoint text before final manuscript is submitted.

XI1. What and Where to Submit

Before submission, have all coauthors read the manuscript critically.

Papers longer than 50 printed pages should be sent to Editor-in-Chief of Systematic Botany
Monographs.

Initial Submission

Microsoft Word format is preferred; contact the Editor in Chief if you are unable to submit in
Word format. Ensure that all files are free of hidden comments or tracked changes.

For review copy, keep file sizes down by using jpeg format and reduced pixel density for figures
(keep good quality figure files for later submission of final revised manuscript). If possible,
keep files under 3 MB.

File name must include the surname of the first author and date of submission (e.g.,
Clark20Nov02.doc).

Cover letter. This should include any special instructions, any address change during the next
several months, and phone and fax number and email address for the corresponding author.
Names, addresses, and email addresses of possible objective reviewers should also be included.
Submit cover letter, manuscript file, data file(s), tables, figures, and completed checklist
(download file, complete, and save- file name: surname checklist.doc) to the Systematic Botany

Editorial Manager website (see below).
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The author will receive an email message acknowledging receipt of the new submission. The
manuscript will be forwarded to an Associate Editor for review.

Revised Manuscript

Final revised manuscript is submitted to the Systematic Botany Editorial Manager website.
File name takes the form: Clark MS02-80 Final.doc [the manuscript number is assigned when
a new manuscript is received]. The final version must be submitted as a word processing file.
Do not send PDF files.

Proofread figures carefully. They are the most difficult part of the paper to revise on short
notice, or in proof. Editors and publisher cannot edit figures - author must provide revised files.
The full cost of illustration changes in proof will be billed to the author.

Please remember to remove line numbering, remove figures from manuscript file, include final
TreeBASE study number, and update information for "in press” citations.

Final revised manuscripts requiring significant editing by the Managing Editor to conform to
Syst. Bot. style will be returned to authors causing significant delay in publication.

Proofs and reprint order forms are sent to authors via email attachment as PDF files. Authors
send corrected proof to Managing Editor and reprint orders to printer. Authors should make
only necessary changes in proof. There is a mandatory charge for more than five changes made
in proof.

Cover lllustrations

Authors of accepted manuscripts may submit illustrations relevant to their manuscript to be
considered for the cover as digital files directly to the Managing Editor for consideration. Cover
illustrations should be square, a minimum of 750 x 750 pixels (8-bit color in CMYK or 8-bit
grayscale for black and white photographs) or 2250 x 2250 pixels (black and white line
drawings). The name of the species, family, manuscript author names, and manuscript number
should be included with the file. Permission of copyright holders is required for any files
submitted.

Submit manuscripts to http://www.editorialmanager.com/sysbot/. If this will be your first

submission of a manuscript to the Systematic Botany Editorial Manager website, you must first
register by clicking "register now" and following the instructions.
Note: All manuscript submissions (electronic, paper) are promptly acknowledged via email. If

you do not receive an acknowledgement you should inquire to be sure it was received!
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