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RESUMO

MADDALENA, Italo Salvatore de Castro Pecci, D.Sc., Universidade Federal de Vicosa,
julho de 2019. Taxonomia e filogenia da tribo Tritomini Curtis, com énfase no género
Mycotretus Lacordaire, 1842 (Coleoptera: Erotylidae). Orientador: Cristiano Lopes
Andrade.

Erotylidae (Coleoptera: Cucujoidea) € uma das vinte familias mais diversas de Coleoptera,
com mais de 3.500 espécies conhecidas, distribuidas globalmente. Na classificagdao
taxondmica atual, s@o reconhecidas seis subfamilias e dez tribos em Erotylidae. Tritomini
(Erotylinae) € a tribo mais diversa de Erotylidae e, Mycotretus Lacordaire, 1842, é o género
mais diverso de Tritomini, com mais de 200 espécies descritas. Entretanto, estudos
taxondmicos sobre Mycotretus e Tritomini s3o escassos e, ambos, sdo considerados grupos
artificiais, com base em estudos morfolégicos e moleculares. Porém, como tais estudos
focaram mais em outros aspectos da sistemdtica de Erotylidae, até hoje, pouco se sabe sobre
as relagoes filogenéticas de Tritomini e Mycotretus. O objetivo desta tese foi elucidar aspectos
taxondmicos, morfologicos e filogenéticos em Tritomini € Mycotretus, principalmente, para
verificar se, com base em uma ampla amostragem taxondmica, esses tixons sio ou nao
grupos naturais (monofiléticos). Como resultado, foram feitos: descrigdes e redescricdes de
espécies, novos registros de distribuicdo geogrifica e fungos hospedeiros, estudos
morfologicos e comparativos (capitulos I-IV); propostos vdrios atos taxonOmicos em
Mycotretus, com base no estudo do material histérico pertencente a cole¢des entomoldgicas
nacionais e estrangeiras (capitulo V); um estudo morfolégico-comparativo do metendosternito
e do flagelo peniano em Erotylidae, com énfase em Tritomini (capitulo VI); uma estudo
filogenético de Tritomini, com €nfase em Mycotretus (capitulo VII). Desta forma, geramos
estabilidade nomenclatural em Mycotretus, descrevemos caracteres que serdo uteis em estudos

filogenéticos de Erotylidae e propusemos um cenério evolutivo para Tritomini e Mycotretus.

Vii



ABSTRACT

MADDALENA, Italo Salvatore de Castro Pecci, D.Sc., Universidade Federal de Vicosa, July,
2019. Taxonomy and phylogeny of the tribe Tritomini Curtis, with emphasis on
Mycotretus Lacordaire, 1842 (Coleoptera: Erotylidae). Adviser: Cristiano Lopes Andrade.

Erotylidae (Coleoptera: Cucujoidea) is one of the twenty most diverse families of Coleoptera,
with more than 3500 species, distributed globally. In the current taxonomic classification, six
subfamilies and ten tribes are recognized in Erotylidae. Tritomini (Erotylinae) is the most
diverse tribe of Erotylidae and, Mycotretus Lacordaire, 1842, is the most diverse genus of
Tritomini, with more than 200 species. However, taxonomic studies on Mycotretus and
Tritomini are scarce and both are considered artificial groups, based on morphological and
molecular studies. However, as such studies have focused more on other aspects of the
Erotylidae systematics, to date, little is known about the phylogenetic relationships of
Tritomini and Mycotretus. My objective in this thesis was to elucidate taxonomic,
morphological and phylogenetic aspects in Tritomini and Mycotretus, mainly to verify
whether, based on a broad taxonomic sampling, these taxa are or are not natural groups
(monophyletic). The following results were provided: species descriptions and redescriptions,
new geographical records and host fungi, morphological and comparative studies (chapters I-
IV); several taxonomic acts in Mycotretus, based on the study of the historical material
housed in Brazilian and foreign entomological collections (chapter V); a morphological-
comparative study of metendosternite and penile flagellum in Erotylidae, with an emphasis on
Tritomini (chapter VI); a phylogenetic study of Tritomini, with emphasis on Mycotretus
(chapter VII). A nomenclatural stability for Mycotretus was generated, as well as descriptions
of characters that will be useful in forthcoming phylogenetic studies on Erotylidae. I proposed

an evolutionary scenario for Tritomini and Mycotretus.
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INTRODUCAO GERAL

A familia Erotylidae' Latreille, 1802 (Coleoptera: Cucujoidea)

Os erotilideos sdo besouros de porte médio (2-20 milimetros de comprimento), que
apresentam uma ampla gama de coloracdo, com espécies que possuem somente uma cor
(monocromia) até os mais belos e variados padrdes de coloragao (policromia). O corpo pode
ser oval, mais ou menos convexo, subesférico ou alongado (Costa-Lima, 1953; Marshall,
2018). H4 mais de 3.500 espécies conhecidas de besouros Erotylidae, organizadas em cerca
de 260 géneros, distribuidas globalmente. Porém, os erotilideos sdo mais comuns em dreas
florestais e, com poucas excegdes, ausentes em ilhas oceanicas (Lawrence & Slipinski 2013).
Nos ambientes florestais, esses besouros vivem em madeiras em decomposi¢do, sobre os
cogumelos e sob as cascas de drvores (Guérin, 1953). Na classificacdo taxondmica atual, sd@o
reconhecidas seis subfamilias e dez tribos (entre parénteses): (i) Xenoscelinae (i1)
Pharaxonothinae (iii) Loberinae (iv) Languriinae (Hapalipini, Languriini, Thalisellini) (v)
Cryptophilinae (Empocryptini, Cryptophilini, Toramini) e (vi) Erotylinae (Dacnini,
Encaustini, Megalodacnini, Tritomini e Erotylini) (Leschen 2003; Leschen et al. 2010).

Os besouros erotilideos se alimentam principalmente das partes reprodutivas
(basidiomas) de fungos do filo Basidiomycota, conhecidos como “cogumelos” e “orelhas-de-
pau”. A maioria dos Languriinae (e alguns Xenoscelinae) se alimenta de diferentes partes de
plantas, embora haja registros de Languriinae se alimentando de leveduras (um tipo de fungo),
no interior de bambus. Ha registros da espécie Loberus impressus (LeConte) (Loberinae)
associada a fungos que crescem em flores, enquanto que alguns Languriinae, Xenoscelinae e
Cryptophilinae vivem associados a tecidos vegetais em decomposi¢do ou podem se alimentar
de pdélen. Pharaxonotha kirschii Reitter (Pharaxonothinae) é considerada praga de produtos
armazenados, enquanto outros membros de Pharaxonothinae se alimentam de plantas
cicadofitas (Cycadaceae) (Van Zandt et al. 2003; Leschen et al. 2010; Toki et al. 2013; Xu et
al. 2015; Marshall, 2018). Erotylinae engloba a maior parte dos géneros e espécies de
Erotylidae (172 e 2563, respectivamente, de acordo com Leschen et al. 2010) e é altamente
diversa na regido Neotropical, regido biogeogrifica que se estende de dreas proximas a

Flérida (EUA) até o sul da América do Sul (Costa, 2000; Morrone, 2014).

' De épatodog (erotylus), amoroso.



Importdncia economica

Estudos antigos afirmam que Erotylidae tem pouca ou nenhuma importincia
econdmica (Costa Lima, 1953; Costa et al., 1988). De acordo com Costa et al. (1988) apud
Hinton (1945): “Pharaxonotha kirschii Reitter, 1875, é uma das poucas espécies da
familia considerada de importancia econdmica. Larvas e adultos foram observados
danificando grdos armazenados (milho, trigo, feijao) e farinha de trigo.”. No entanto,
trabalhos mais recentes tém reportado importancia econdmica direta ou indireta de erotilideos.
Por exemplo, alguns autores verificaram que erotilideos do género Pharaxonotha Reitter sdo
os polinizadores efetivos de Zamia incognita A. Lindstr. & Id4rraga (Zamiaceae), uma planta
de importincia ornamental (Valencia-Montoya et al. 2017). Em outro estudo, Moreira ef al.
(2009) verificaram que a espécie Mycotretus apicalis Lacordaire (Erotylinae: Tritomini) se
alimenta de Pleurotus sajor-caju (Agaricales: Pleurotaceae), uma espécie de fungo muito

usada na alimenta¢do humana.
Relagoes evolutivas (filogenéticas) de Erotylidae

Atualmente existem trés hipoteses filogenéticas para Erotylidae: a de Robertson ef al. (2004),
baseada em dados moleculares; e as de Wegrzynowicz (2002) e de Leschen (2003) baseadas
em caracteres morfoldgicos de adultos (Drilling et al. 2013). A classificac@o atual da familia
(em seis subfamilias e dez tribos) € baseada principalmente em Leschen (2003), embora este
autor tenha priorizado as relagdes dentro de Languriinae e dado pouco énfase a Erotylinae. E
importante notar que os autores mencionados acima estavam interessados, sobretudo, em
propor hipdteses (ausentes até o inicio do século XXI) para a classificacdo supragenérica de
Erotylidae. Naquele contexto, um dos principais objetivos era verificar se as familias
“Languriidae” (hoje sindnimo de Erotylidae) e “Erotylidae” (equivalente aos atuais
Erotylinae, sensu lato) eram agrupamentos artificiais (i.e. baseados meramente em
semelhangas morfoldgicas, sem suporte filogenético) ou grupos naturais (descendentes de um
unico ancestral, ou populacdo ancestral, sustentados por novidades evolutivas). A principal
razdo para que “Languriidae” e “Erotylidae” fossem consideradas familias separadas era o
habito alimentar: os primeiros seriam fit6fagos (que se alimentam de plantas) e os segundos
seriam fungivoros (que se alimentam de fungos) (ver discussio em Leschen er al. 2010).
Conforme verificado nas trés hipdteses filogenéticas supracitadas (Wegrzynowicz, 2002;
Leschen, 2003 e Robertson et al., 2004), “Erotylidae” e “Languriidae” devem ser tratadas

juntamente, ambas correspondendo ao mesmo grupo natural. De acordo com Leschen et al.
2



(2010), algumas das sinapomorfias desses dois tdxons sdo: presenca de ductos glandulares
suboculares, presenca de linha supraocular, cavidades mesocoxais lateralmente fechadas pelo
metaventrito, aedeagus lateralmente achatado e com um par de projecdes fundidas (“struts”),
relativamente longas, no pénis. Embora haja consenso quanto a classificacdo atual de
Erotylidae, vdrios problemas existem entre as relacdes filogenéticas dentro da familia
(Leschen et al. 2010). A presente tese tratard exclusivamente daqueles relacionados a tribo

Tritomini Curtis, discutida mais adiante.

O estudo de Erotylidae no Brasil

No Brasil, dois especialistas se dedicaram por mais tempo ao estudo dos besouros
erotilideos neotropicais e, principalmente, das espécies brasileiras: Jacintho Guérin e Moacyr
Alvarenga. Jacintho Guérin (1898-1960), nascido na Italia, foi um entomdlogo amador que,
trabalhando em uma companhia geradora e distribuidora de eletricidade em Sdo Paulo, se
dedicou aos estudos de besouros (Coleoptera). Descreveu varias espécies de Erotylidae (e.g.
1946a,b; 1949a,b; 1952 e 1956) e, em 1953, publicou seu célebre livro “Coledpteros do
Brasil” (Marinoni & Marinoni, 2012). Atualmente, sua colecdo particular (incluindo a maior
parte dos tipos primdrios) pertence ao Museu de Zoologia da Universidade de Sao Paulo
(MZSP).

Moacyr Alvarenga (1915-2010) foi um oficial da aerondutica brasileira que, em razdo
desta atividade, pode viajar pelo Brasil e coletar insetos em numerosas localidades, muitas
delas amostradas pela primeira vez (Fonte: http://unsm-
ento.unl.edu/workers/MAlvarenga.htm). Alvarenga publicou trabalhos importantes sobre
Erotylidae, incluindo descri¢des de espécies (1962; 1971a,b,c; 1983; 1989), atos taxondmicos
(1965; 1970; 1976; 1977) e, principalmente, o “Catidlogo dos Erotylidae neotropicais (1994)”,
sua mais importante contribui¢do (Pecci-Maddalena & Lopes-Andrade, 2018). Ao longo dos
mais de trinta anos de estudo dos Erotylidae, Alvarenga organizou uma enorme colecao
entomoldgica de referéncia, incluindo, além da regido Neotropical, exemplares de
praticamente todas as regides biogeogrificas do mundo. Ainda em vida, sua cole¢do foi
dividida entre duas instituicdes brasileiras: a Colecdo Entomoldgica Padre Jesus Santiago
Moure, da Universidade Federal do Parand (Curitiba); e a colecdo de besouros do Museu
Nacional, da Universidade Federal do Rio de Janeiro (Rio de Janeiro), infelizmente, a tltima
foi destruida por um incéndio em 2018. Posteriormente, houve pouquissimos trabalhos sobre
os Erotylidae brasileiros (e.g. Teixeira & Casari 1998; Lopes 2006), e nenhum especialista se

consolidou no estudo taxondmico da familia no Brasil.
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A tribo Tritomini Curtis, 1834 e o género Mycotretus Lacordaire, 1842

Tritomini, a tribo que inclui o maior nimero de géneros (91) e espécies (~1000) de
Erotylidae, apresenta distribuicdo global (Leschen et al. 2010) e é considerada artificial, com
base em dados moleculares e morfologicos de adultos e larvas (Wegrzynowicz, 2002;
Robertson et al., 2004; McHugh, dados ndo publicados). A distribuicdo das espécies nos
géneros de Tritomini € extremamente assimétrica, com seis géneros concentrando cerca de
metade do total de espécies desta tribo (nimero de espécies entre parénteses): Mycotretus
Lacordaire (217), Tritoma Fabricius (129 species), Triplax Herbst (93 species), Ischyrus
Lacordaire (75 species), Laurenticola Philipp (48 species) e Megischyrus Crotch (35 species).
Por outro lado, pelo menos 60 géneros incluem menos de vinte espécies cada um (Boyle,
1956; Delkeskamp, 1981; Ch{jo, 1990; Alvarenga, 1994; Goodrich & Springer, 1999; Pecci-
Maddalena et al., 2019). Com excecdo de Ischyrus, nenhum grande género de Tritomini foi
revisado e poucas revisdes foram feitas para géneros menores (Skelley er al. 1997; Skelley,
1998; Lopes, 2006). Além disso, o estudo filogenético de Robertson et al. (2004) revelou que
pelo menos alguns dos maiores géneros de Tritomini (e.g. Mycotretus e Tritoma) sao
artificiais. Nenhum estudo filogenético com foco em Tritomini ou em algum de seus géneros
foi realizado até o momento. Portanto, as relacdes filogenéticas internas e externas dos
géneros de Tritomini permanecem desconhecidas.

Mycotretus Lacordaire € um género cujas espécies podem ser encontradas em fungos
que formam basidiomas (Basidiomycota: e.g. Polyporales e Agaricales) (Pecci-Maddalena &
Lopes-Andrade 2017). Todas as espécies do género ocorrem na regido Neotropical; a tnica
excecdo, M. nigromanicatus Boyle, 1954, ocorre no Arizona, EUA (Boyle, 1956). E o
segundo género com mais espécies descritas dentro de Erotylidae (217 espécies), atrds apenas
de Iphiclus Chevrolat (com 284) (Alvarenga 1994). O epiteto genérico “Mycotretus” foi
proposto originalmente por Dejean (1836) e sua autoria foi atribuida a Chevrolat. Neste
trabalho estdao incluidos 49 epitetos especificos de Mycotretus, mas nenhuma descricdo ou
diagnose foi feita para o género e suas espécies. Posteriormente, Lacordaire (1842), em sua
famosa obra “Monographie des Erotyliens, Famille de L ordre Des Coleopteres”, descreveu
muitas das espécies mencionadas no catilogo de Dejean e, atualmente, a autoria de
Mycotretus € atribuida a Lacordaire (ver Skelley & Goodrich 1994).

Lacordaire foi o primeiro autor a fazer descricdes mais detalhadas e a propor uma
classificacdo subgenérica para as espécies de Mycotretus, baseada principalmente no nimero

de antendmeros da clava antenal. Apés o trabalho de Lacordaire, vérios autores incluiram
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espécies no género (e.g. Crotch 1876; Gorham 1888; Boyle 1956; Guérin 1956 e Alvarenga
1983, 1989). No entanto, na maioria destes trabalhos as descri¢cdes sdo vagas e nenhuma delas
(excecao de Boyle 1956, que descreve o aedeagus de M. nigromanicatus) leva em
consideragdo o exame dos escleritos da termindlia abdominal masculina e feminina (que
nunca foi descrita para o género), ou de outras caracteristicas morfoldgicas que possam ter
valor taxondmico. Esta questdo faz de Mycotretus um género taxonomicamente problematico,
situacdo que se agrava com os resultados recentes de andlises filogenéticas de Erotylidae, em
que Mycotretus aparece como um taxon parafilético (Robertson et al. 2004) ou de posi¢ao

filogenética incerta (W¢grzynowicz 2002).



JUSTIFICATIVA

Erotylidae é uma das vinte familias mais diversas de Coleoptera (Slipinski er al. 2011).
Apesar da relevancia dos autores que trabalharam com a fauna Neotropical, a excecdo do
“Catéalogo dos Erotylidae neotropicais” (Alvarenga, 1994), nenhum trabalho taxondmico
amplo foi publicado sobre Erotylidae neotropicais e as descricdes fornecidas na literatura ndao
levam em conta a morfologia da genitdlia de machos e fémeas (atualmente um aspecto
importante dentro do estudo taxondmico de Coleoptera), bem como outros aspectos
morfolégicos em um contexto evolutivo. Quanto aos estudos filogenéticos € importante notar
que, até o presente momento, ndo existem publicacdes, com a participacdo de autores
brasileiros, sobre a fauna Neotropical de Erotylidae, uma das mais diversas do mundo. A fim
de se compreender as relacdes filogenéticas de Tritomini, a maior tribo de Erotylidae, e seu

maior género, Mycotretus, fez-se necessdrio a realizacdo da presente tese.

OBJETIVOS

Os meus objetivos foram:

(1) Descrever caracteres morfolégicos até entdo ndo descritos para Mycotretus e
outros géneros de Tritomini;

(i1) Descrever e redescrever espécies pertencentes as colecdes cientificas examinadas;

(iii))  Gerar estabilidade nomenclatural (taxondmica) para o género Mycotretus;

(iv)  Realizar um estudo morfolégico-comparativo de dois sistemas de caracteres em
Erotylidae: o metendosternito e o flagelo peniano, com énfase em Tritomini;

(v) Responder a pergunta: Tritomini e Mycotretus sdao téxons artificiais ou

representam grupos naturais?



RESULTADOS

Contém a presente tese sete capitulos, cada um deles sob a forma de artigos cientificos
publicados (capitulos I-IV) ou manuscritos (capitulos V—VII). Abaixo é apresentado uma

breve descri¢cao de cada capitulo:

Capitulo I: “Redescription of two species and proposal of a new synonym in the genus
Mpycotretus Lacordaire, 1842 (Coleoptera: FErotylidae: Tritomini)”. Explicacdo: Neste
trabalho duas espécies de Mycotretus foram redescritas: Mycotretus chilensis Crotch, 1876 e
Mycotretus trifasciatus Guérin, 1956. O lectétipo de M. chilensis foi designado com base em
um Unico espécime pertencente a colecdo Crotch em Cambridge (Reino Unido). Mycotretus
bicinctus Guérin, 1949 foi proposta como novo sindnimo junior de M. chilensis. Foram feitos
ainda: (i) um estudo comparativo da variacdo intraespecifica para cada espécie, M. chilensis e
M. trifasciatus; (ii) a descricao detalhada de caracteres morfolégicos (e.g. aparelho bucal,
metendosternito, genitdlia masculina e feminina) até entdo nao disponivel para Mycotretus;
(i11) novos registros de fungos hospedeiros para M. chilensis e M. trifasciatus. Neste topico,
também foi discutido que essas duas espécies, além de simpdtricas (ocorrem na mesma
localidade), sdo também sintOpicas (ocupam no mesmo macro-habitat dentro da mesma
localidade). Importancia: Este trabalho marca o inicio dos nossos estudos sobre Erotylidae, o
reconhecimento de variagdes morfoldgicas importantes com potencial filogenético (e.g.
flagelo peniano e metendosternito) e de variacdes regionais quanto a coloracdo das espécies.
O trabalho traz ainda o primeiro resultado da viagem que realizei ao exterior para estudo das
colecdes histdricas de Erotylidae: acreditivamos que Mycotretus bicinctus Guérin, 1949 era
uma espécie separada até verificar, na colecao Crotch, que se tratava de um sindnimo de uma

espécie anteriormente descrita.

Capitulo II: “Redescriptions, Lectotype Designations, New Synonyms and New Geographic
Records for the “Tiger” Species of Mycotretus Lacordaire, 1842 (Coleoptera: Erotylidae:
Tritomini)”. Explicacido: Neste estudo, definimos os limites morfolégicos de um grupo de
espécies de Mycotretus, todos com um padrdo de coloracdo semelhante, ou seja, amarelos /
avermelhadas com inumeras manchas pretas. O nome “tiger” se refere a tal padrdo de
coloragdo e alude também a espécie Mycotretus tigrinus (Olivier). Novos registros de
distribuicdo geografica, diagnoses, redescriches e designagdes de lectStipo foram

apresentados. Importancia: Segue a linha do artigo anterior (Pecci-Maddalena & Lopes-

Andrade, 2017) com uma importante verificagdo: a ocorréncia de espécies com ampla
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distribuicao geografica (por exemplo, M. tigrinus que ocorre em toda a regido Neotropical) ou
distribuicdo disjunta (e.g. M. centralis Arrow e M. tigripennis Mader) parece ser comum

dentro de Mycotretus, assim como diferencgas locais de coloracao.

Capitulo III: “Mycotretus alvarengai sp. nov. (Coleoptera: Erotylidae: Tritomini) from the
amazon biome”. Explicacao: Este trabalho descreve uma nova espécie, com base em um
tnico exemplar encontrado na colecdo Alvarenga, pertencente ao Museu Nacional do Rio de
Janeiro. Importiancia: O nome é uma homenagem a Moacyr Alvarenga, por uma vida inteira
dedicada ao estudo dos Erotylidae. O exemplar havia sido etiquetado por ele como
“Mycotretus multinotatus sp. n., Holotipo, M. Alvarenga det. 1999”, porém, nunca foi

descrito. N6s preferimos alterar esse nome e fazer uma homenagem ao Alvarenga.

Capitulo IV: “Xalpirta mauryi sp. nov. (Coleoptera: Erotylidae: Tritomini) from Southeast
Brazil”. Explicacdo: Neste trabalho descrevemos uma espécie nova do género Xalpirta
Skelley & Cekalovic, um género com poucas espécies, a maior parte delas do Chile e apenas
uma, Xalpirta maderi (Delkeskamp), do sul do Brasil. Portanto, Xalpirta mauryi sp. nov. foi a
segunda a espécie do género descrita para o Brasil e sua distribuicdo € muito proxima de
algumas dreas de ocorréncia de X. maderi. Xalpirta mauryi, assim como outras espécies de
Xalpirta, apresenta uma coloracdo metdlica raramente observada em outros Tritomini.
Semelhangas e diferencas morfoldgicas entre os géneros Xalpirta, Mycotretus, Tritomapara
Alvarenga e Triplax sao discutidas. Importancia: Este é nosso primeiro trabalho taxondmico
publicado sobre um género de Tritomini diferente de Mycotretus. O artigo ainda representa o
nosso primeiro estudo publicado com a colaboragdo com o Ph.D. Paul E. Skelley (Florida
State Collection of Arthropods, Florida, USA). Skelley tem sido um dos nossos mais
importantes colaboradores, fornecendo bibliografia, exemplares e sugestdes importantes para

o desenvolvimento dos trabalhos.

Capitulo V: “An annotated and illustrated catalogue of the genus Mycotretus Lacordaire,
1842 (Coleoptera: Erotylidae: Erotylinae: Tritomini)”. Explica¢do: Este é o capitulo mais
extenso e que, atualmente, estd sendo revisado pelo terceiro autor (Paul E. Skelley) para
publicacdo. Este catdlogo € o resultado de mais de trés anos de estudos morfoldgicos,
cuidadosas comparacdes de espécimes, visitas e consultas a colecdes cientificas na América e
na Europa, procura por espécimes identificados ou nao e tipos primdrios de Mycotretus. Como

resultados: (i) examinamos 0s tipos primérios de 216 nomes antigos dentro de Mycotretus,

incluindo 73 tipos ndo localizados por Alvarenga (1994); (ii) designamos lectétipos para 156
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nomes disponiveis; (iii) propomos 53 novos sindénimos € uma nova combinagdo; (iv)
reduzimos o nimero de espécies vélidas de 217 para 177; (v) disponibilizamos imagens de
espécimes representando 232 nomes em Mycotretus (210 fotos de tipos primdrios e etiquetas
historicas) do total de 245 nomes incluidos atualmente em Mycotretus. Importancia:
Geramos estabilidade nomenclatural para o segundo maior género de Erotylidae e o maior de
Tritomini. Desta forma, trabalhos ecolégicos e evolutivos podem ser planejados para
Mycotretus. Fornecemos uma série de imagens que podem ser uteis, como um guia de campo,

para o reconhecimento das espécies do género.

Capitulo VI: “Metendosternite and penile flagellum: Two unexplored character systems of
pleasing fungus beetles (Coleoptera: Erotylidae), with emphasis on Tritomini”. Explicacao:
Este o capitulo estd sendo revisado pelo terceiro autor (Paul E. Skelley) para publicagdo.
Realizamos, pela primeira vez em Erotylidae, um estudo morfologico-comparativo do
metendosternito e do flagelo peniano, com énfase em Tritomini. Sabia-se que ambas as
estruturas eram bastante varidveis, no entanto, um estudo morfolégico com o objetivo de
verificar seu potencial uso em andlises filogenéticas de Erotylidae ainda ndo havia sido
conduzido. Representantes de 55 espécies pertencentes a cinco das seis familias de Erotylidae
foram examinados. Um total de 18 géneros e 45 espécies de Tritomini (21 espécies de
Mycotretus) foi selecionado. Dezessete caracteres (oito do metendosternito e nove do flagelo
peniano) foram reconhecidos, muitos deles pela primeira vez. Importancia: Verificou-se que
o caractere “presenc¢a ou auséncia de lamina” no metendosternito pode ter sinal filogenético
em Tritomini. J4 o flagelo peniano, conforme verificado em Mycotretus, pode ser mais
informativo abaixo do nivel genérico para o reconhecimento de provaveis grupos de espécies.
Outros caracteres do metendosternito foram autapomorfias ou sinapomorfias de taxons fora de

Tritomini e, portanto, podem ser informativos em futuras andlises filogenéticas de Erotylidae.

Capitulo VII: “Phylogenetic relationships of Tritomini Curtis (Coleoptera: Erotylidae:
Erotylinae) with emphasis on Mycotretus Lacordaire”. Explicacao/importancia: Uma andlise
filogenética de Tritomini, com énfase em Mycotretus, é conduzida com 73 tixon terminais
pertencentes as quatro subfamilias mais diversas de Erotylidae. O estudo incluiu 20 géneros e
60 espécies de Tritomini (32 de Mycotretus). Um total de 44 caracteres morfoldgicos foi
examinado, muitos do metendosternito e do flagelo peniano (observados no capitulo anterior),
outros revisitados dos trabalhos de Wegrzynowicz (2002) e Leschen (2003) e, outros,
descritos pela primeira vez. NOs demonstramos que Tritomini e Mycotretus,

indubitavelmente, ndo sao monofiléticos. Um clado compreendendo Erotylini + parte dos
9



Tritomini foi recuperado como monofilético e poderd receber status de subfamilia. Tritoma
Fabricius, Triplax Herbst and Xalpirta Skelley & Cekalovic ndo foram recuperados como
monofiléticos; um tdxon nomeado como “Tritomini sp.” corresponde a um género ainda nao
descrito e formou um clado com o género Myceporthus Skelley & Powell. Dentro de
Mycotretus, dois clados foram recuperados com bom suporte e merecerdo o status de género.
No entanto, varios tdxons formaram uma grande politomia dentro de Tritomini. Com base nos
resultados encontrados e na literatura de Erotylidae é provdvel que uma recente irradiacdo
adaptativa, associada a auséncia de grandes competidores ecoldgicos, seja uma hipétese

plausivel para explicar a politomia encontrada.
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Abstract

Mycotretus Lacordaire, 1842 is a Neotropical genus of beetles, being the second most speciose genus within Erotylidae.
The older descriptions of Mycotretus species are anecdotal and none include information on male and female genitalia,
which can have great taxonomic value. Our objective in the present work is to redescribe Mycotretus chilensis Crotch,
1876 and Mycotretus trifasciatus Guérin, 1956 providing the first descriptions of their mouthparts, metendosternite, male
and female terminalia, as well as new data on their geographic distribution and host fungi. Additionally, the lectotype of
M. chilensis is designated and Mycotretus bicinctus Guérin, 1949 is proposed as a new junior synonym of M. chilensis.
Both M. chilensis and M. trifasciatus have great intraspecific variation and are sympatric or syntopic in a few localities.
We conclude that morphological differences of the penial flagellum and the metendosternite can be used to diagnose spe-
cies and may also have phylogenetic signal for Mycotretus species. The present work is our first step in an ongoing taxo-
nomic revision of the genus Mycotretus.

Key words: pleasing fungus beetles, Neotropical region, taxonomy, intraspecific variation, sympatry, syntopy, morphology

Introduction

Erotylidae occur worldwide and contain about 260 genera and 3500 species (Leschen et al. 2010). They are more
common in forested areas and, with a few exceptions, are absent from oceanic islands (Lawrence & Slipinski
2013). The family is composed mainly of phytophagous, mycophagous and saprophagous species but other habits
and life histories have been observed, e.g. individuals found in the nests of social insects or as endoparasites of
insects (Leschen 1997; Skelley 1999; Leschen & Buckley 2007; Leschen et al. 2010; Toki et al. 2013). The taxon
is divided into six subfamilies, three of which are further subdivided into tribes (Leschen et al. 2010). Among
these, the greatest number of species belong to the basidiomycete fungus-feeding Erotylinae (approximately 2563
species) and the mainly plant-feeding Languriinae (approximately 849 species; Leschen et al. 2010), whereas other
subfamilies tend to have fewer species with mixed diets (Leschen & Buckley 2007; Leschen et al. 2010). Within
Erotylinae, Tritomini encompass the greatest number of genera (91) and species (1165) (see Leschen er al. 2010)
and is considered a non-natural taxon in the available phylogenetic studies (Wegrzynowicz 2002; Leschen 2003;
Robertson ef al. 2004).

Mycotretus Lacordaire, 1842 is a Neotropical genus of Tritomini usually found on mushrooms and other
basidiomycete fungi. It is the second most speciose genus within Erotylidae with 218 described species (Alvarenga
1994), surpassed only by Iphiclus Chevrolat, 1836 with 284 species (Alvarenga 1994). The name Mycotretus was
originally proposed by Dejean (1836) and their authorship was attributed to Chevrolat. In that work there are 49
specific names of Mycotretus but without descriptions or diagnoses for the genus and its species. Many of these
species were posteriorly described by Lacordaire (1842) and today the authorship of Mycotrerus is attributed to him
(see Skelley & Goodrich 1994; ICZN 1996). Mycotretus is a taxonomically problematic genus and it has appeared
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as paraphyletic in a recent molecular phylogenetic analysis of Erotylidae (Robertson et al. 2004). Aside from the
morphological and evolutionary aspects, information on feeding habitats and life history are scarce for Mycofretus
species (see examples in Robertson ef a/. 2004 and Moreira et al. 2009).

Jacintho Guérin was one of the most important enthusiast coleopterists that worked in Brazil in the first half of
the 20" century. One of the most relevant of his contributions to the study and knowledge of Brazilian beetles was
the book Coledpteros do Brasil (Guérin 1953). Guérin also described several Neotropical species of Erotylidae and
most of their types are currently housed in the Museu de Zoologia da Universidade de Sdo Paulo (MZUSP), Brazil.
Four species of Mycotretus were described by Guérin (1949a,b, 1956): M. bicinctus Guérin, 1949 and M.
trifasciatus Guérin, 1956 (from Brazil) and M. anchoralis Guérin, 1956 and M. monrosi Guérin, 1949 (from
Argentina). The first two species were recently collected by us but individuals showed intraspecific variation not
reported or not discussed before.

We are currently revising the genus Mycotretus and, as a first step, we want to clarify the morphological limits
between two very similar South American species and explore new character sets for the study of Mycotretus. Our
objective in the present work is to redescribe Mycotretus chilensis Crotch, 1876 and Mycotretus trifasciatus
Guérin, 1956, providing the first descriptions of their mouthparts, metendosternite, male and female terminalia, as
well as new data on their geographic distribution and host fungi. Additionally, the lectotype of M. chilensis is
designated and Mycotretus bicinctus Guérin, 1949 is proposed as a junior synonym of M. chilensis. We also discuss
implications of our results in clarifying the systematics of Mycotretus.

Materials and Methods
The specimens examined for this work belong to the following institutions:

CAMB Colecio Ayr de Moura Bello (Rio de Janeiro, RJ, Brazil)

CELC Colecédo Entomologica do Laboratorio de Sistematica e Biologia de Coleoptera da UFV (Vigosa, MG,
Brazil)
CEMT Secdo de Entomologia da Cole¢do Zooldgica, Departamento de Biologia e Zoologia, Instituto de

Biociéncias, Universidade Federal de Mato Grosso (Cuiaba, MT, Brazil)
CERPE Cole¢do Entomolégica da Universidade Federal Rural de Pernambuco (Recife, PE, Brazil)

MCNZ Fundagdo Zoobotanica do Rio Grande do Sul (Porto Alegre, RS, Brazil)
MZUSP Museu de Zoologia da Universidade de Sdo Paulo (Sdo Paulo, SP, Brazil)
RBINS Royal Belgian Institute of Natural Sciences (Brussels, Belgium)

UFPR Universidade Federal do Parana (Curitiba, PR, Brazil)

UMZC University Museum of Zoology (Cambridge, United Kingdom)

Terms for external morphology are based on Lawrence ef al. (2011) and Lawrence & Slipinski (2013). Terms
for color pattern follow Skelley (1998), and descriptions of mouthparts and abdominal terminalia were based on
Wegrzynowicz (2002). The term “flagellum™ (in male genitalia, see Wegrzynowicz 2002) herein used is equivalent
to the “endophallic armature™ (see Lawrence et al. 2011). Descriptions of the metendosternite follow the terms
used by Lawrence er al. 2011. Range, mean and standard deviation values for measurements (in millimeters) and
ratios are provided in the redescriptions, following mainly Lopes-Andrade & Lawrence (2005) and the following
abbreviations are used: BW, basal width of the scutellar shield; CL, length of the antennal club (measured from
base of the eighth to apex of the eleventh antennomere); EL, elytral length (at midline, from base of scutellar shield
to elytral apex); EW, greatest elytral width; FL, length of the antennal funicle (here measured from the scape and
the antennomere before club). The term “funicle” as used here includes the pedicel, following Lawrence &
Slipifiski (2013); GD, greatest depth of the body (from elytra to metaventrite); GW, greatest diameter of the eye;
PL, pronotal length along midline; PW, greatest pronotal width; TL, total length (= EL+PL; head not included).
The ratio GD/EW was recorded as an indication of degree of convexity; TL/EW indicates degree of body
elongation. Definitions of the terms sympatry and syntopy follow Ribas (1964).

Examination and measurement of specimens, as well as most photographs (Figs. |D-F, 2D-1; 3; 4A-C, E-G;
6B and 7A-B), were made under a Zeiss Discovery V20 equipped with a Zeiss AxioCam 506 digital camera.
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Dissections and the remaining photographs (Figs. 4D, H-I; 5; 6A, C-I) were made under a Zeiss Stemi 2000C
stereomicroscope equipped with a Canon EOS 1000D. Sinuate structures (e.g. male genitalia, coxal lines and other
body parts) were measured using the function Curve (Spline) of the software ZEN Pro 2012. Images of the
holotypes of M. bicinctus and M. trifasciatus were provided by the curator of the MZUSP (see
Acknowledgements).

After dissections, all examined structures were put in genitalia vials containing bidistilled glycerin, the vial
being pinned under the specimen. In the case of male and female terminalia, some preparations were stained with
Chlorazol Black-E for optimal contrasting. The dissection protocol was the following: (i) the specimen was relaxed
in a solution of warm water with detergent (100:1); (ii) the whole specimen or its parts (abdomen, head or
mouthparts) were left in a saturated solution of KOH (5 pastilles of KOH diluted in 50 ml of water with 2 ml of
detergent) for 24—48 hours; (iii) these were removed from the KOH solution and cleaned in water, then placed ina
solution of water and acetic acid (10:1) for about one minute and again cleaned in water; (iv) final dissections were
made in water or glycerin on a microscope slide bearing concavities. For staining, the structures were removed and
immersed in a water droplet, then pushed to the other concavity containing a drop of alcoholic solution of
Chlorazol Black-E (0.5% in 70% alcohol). After acquiring adequate staining, the parts were cleaned in water,
photographed and put in genitalia vials.

Identification of host fungi was based mostly in Wright & Alberté (2002) and names were updated consulting
the online database Index Fungorum (2017). The distribution map was created using latitude and longitude
coordinates estimated by tracking localities in the online database GeoNames (Wick 2012) and plotted in a map in
the freeware QGIS 2.12.2. The distribution maps mostly include records only of specimens directly examined by
us.

Results

We have located only one specimen of M. chilensis in Crotch’s collection. In the description (Crotch 1876), it is not
clear whether the author had seen one or more specimens. Therefore, we prefer not to consider this single specimen
of M. chilensis as the holotype. For nomenclatural stability, the lectotype of M. chilensis is designated. Based on
external morphology and coloration pattern of adults, we propose M. bicinctus Guérin, 1949 as a junior synonym of
M. chilensis Crotch, 1876. The redescriptions of M. chilensis and M. trifasciatus are provided below.

Mpycotretus chilensis Crotch, 1876
Figs. 1, 3A-D, 4A-D, 5 and 7D.

Mycotretus chilensis Crotch 1876: 454. Type locality: Chile (possibly mislabeled); Gemminger & Harold 1876: 3692
[distribution]; Kuhnt 1909: 75 [distribution]; Blackwelder 1945: 466 [distribution]; Guérin 1952: 182 [description by
Crotch (1876) and distribution]; Alvarenga 1994: 22 [information on type series and distribution]; Skelley & Cekalovic
2001: 221 [comments on distribution].

Mycotretus bicinctus Guérin 1949: 236, fig. 9. new synonym. Type locality: Brasil, Sdo Paulo, Parque da Cantareira,
Alvarenga 1994: 21 [information on type series and distribution]; Campaner ef al. 2008: 242 [list of Erotylidae types
deposited at MZUSP].

Adult diagnosis. There are two distinct color patterns in M. chilensis, a sexual dimorphism which works for most
individuals. In the first pattern, observed in the lectotype and in most males, the pronotum usually has a small black
band anteriorly (Figs. 1A and 1D, red arrow) instead of circular spots, and four circular free black spots on disc; the
first transverse elytral black band reaches the anterior elytral edge (Figs. 1A and 1D); the second black band is
more elongated and the posterior outline is less sinuate (Figs. 1A and 1D) in comparison to females; both the first
and second transverse bands begin at mesal sutural edge but do not reach the elytral outer edges (Figs. 1B and 1E);
the ventral coloration in fully pigmented males can be reddish-brown to blackish, mainly in the meso- and
metaventrite (Fig. 1F). In the second color pattern, observed in most females, the pronotum usually has two circular
black spots on the anterior portion and four circular free black spots on disc (Figs. 1G, 4A), which is similar to the
pronotal color pattern of M. trifasciatus (Figs. 2A,D, 4E). The elytra have two wide and sinuate transverse black
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FIGURE 1. Adult Mycotretus chilensis Crotch, 1876: A—C lectotype from Chile (doubtful record), (A) dorsal view, with arrow
showing anterior pronotal band; (B) lateral view; (C) labels. D—F male M. chilensis Crotch, 1876 from Vigosa (MG, Brazil),
(D) dorsal view, with arrow showing anterior pronotal band; (E) lateral view; (F) white arrow showing discrimen. G-I
holotype of M. bicinctus (syn. n. of M. chilensis) from Cantareira (SP, Brazil). This color pattern was observed in most females,
(G) dorsal view, with arrow showing the first black band reaching the anterior edge of elytra close to scutellar shield; (H)
lateral view; (I) labels. Scale bars: A = 1 mm, D-F, G-H = 0.5 mm.
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bands: the first on the anterior half, which reaches the anterior elytral edge close to scutellar shield (Fig. 1G, white
arrow) and does not reach the outer elytral edges (Fig. 1H); the second transverse black band extends from the
mesal sutural edge to the outer edges (Figs. 1G—H); the ventral coloration is homogeneously yellowish-brown even
in fully pigmented females. Penis (Fig. SA) with flagellum (in internal sac) well-developed and sinuate (length
mean: 1.65 mm, n = 2, from the beginning of virga to the end of its head) with a median membranous portion
containing a slight sinuosity (length mean: 0.15 mm, n = 2; Fig. 5SA, black arrow). Both flagellum and sinuosity are
shorter compared to those of M. trifasciatus (compare to Fig. 6A, sinuosity shown by black arrow).

Redescription. Length (in mm) = 3.73-5.71 (4.83 + 0.53, n = 21). Body elongate, widest at the anterior third
of elytra, TL/EW = 1.67-2.03 (1.77 + 0.073), GD/EW = 0.63-0.82 (0.69 + 0.04), glabrous and glossy, dorsal
coloration whitish, yellowish or reddish-brown with transverse black bands. Ventral coloration homogeneously
yellowish-brown (usually females) or blackish on the meso- and metaventrite (usually males) in fully pigmented
individuals; head with the same background color of the remainder body but without black spots or marks;
mouthparts usually yellowish to reddish-brown, mentum plate with an almost black outline; antennae yellowish to
reddish-brown, antennomeres VI to XI blackish.

Head. Glabrous; punctation single, fine and sparse; frontoclypeal suture present but interrupted at middle.
Clypeus. Shallowly and arcuately emarginated. Antennae. Left antenna measured in one individual: FL 0.65 mm,
CL 0.5 mm, CL/FL 0.77; length of antennomeres (in mm), from antennomere one to eleven, as follows: 0.18, 0.1,
0.18, 0.1, 0.1, 0.07, 0.07, 0.11, 0.12, 0.16. Eyes. Glabrous (GW 0.36 mm), finely granulate. Mouthparts. (Figs.
3A-D) Labrum free, highly sclerotized, pubescent, slightly emarginated at middle. Mandibles short and broad,
outer apical edge with a distinct depression containing setae; apex with two teeth; mandibular base emarginated,
with an additional outgrowth above mola; mola well-developed, horseshoe-shaped, naked and distinctly costate;
there is a soft and pubescent prostheca above mola with an additional tuft of setae. Maxillae with cardo
subtriangular and stipes elongated; galea shorter but wider than lacinia, somewhat widened towards apex, which is
densely pubescent; lacinia much longer and narrower than galea, densely pubescent at apex, with a highly
sclerotized but barely visible hook; basal maxillary palpomeres almost as long as the next two together, apical
palpomere semicircular and approximately 2.4x wider than long. Labium with apical palpomere of labial palps
club-shaped (asymmetrical); mentum pentagonal, strongly sclerotized and bearing setae at middle; paraglossae
slightly sclerotized and pubescent; glossa strongly sclerotized.

Thorax. Pronotum. (Fig. 4A) Subtrapezoidal with edges bordered and sides moderately arcuate, convergent
anteriorly. PW/PL = 2.08-2.76 (2.31 + 0.16), widest anteriorly in both sexes; shiny, punctation single and
interspaces microreticulate; punctures separated by a distance of about 3—6 puncture-widths at disc, each puncture
bearing a very short minute seta (barely visible even at a magnification of 150x); anterior edge slightly convex at
middle and anterior angles sharp; color pattern: with a small and narrow anterior black band instead of circular
spots (Figs. 1A and 1D) (n = 15; seven individuals were dissected, six being males and one a female) or with two
circular anterior black spots and four circular free black spots on disc (Figs. 1G and 4A) (n = 9; four individuals
were dissected and were females). Scutellar shield. (BW 0.29 mm), subpentagonal, glabrous, bearing a few
punctures. Elytra. EL/EW = 1.27-1.60 (1.38 + 0.07), EL/PL = 3.18-4.06 (3.66 + 0.28); strongly margined
anteriorly, moderately convex, with seven conspicuous longitudinal rows of punctures (Fig. 4B, counted from the
elytral suture toward elytral outer edges); punctures separated by about 2-4 puncture-widths; interspaces between
rows microreticulate and with fine and sparse punctures, each puncture bearing a minute seta (barely visible at
magnification of 150x); color pattern of males and females as in the diagnosis. Hind wings. Developed, apparently
functional. Prosternum. Convex; anterior margin smooth and pubescent; notosternal sutures distinct and entire;
procoxal cavities ovate; prosternal process abruptly expanded apically, shallowly emarginated at apex; procoxal
lines shorter and nearly straight; there is a pair of secretory pores on the prosternal process (Fig. 4C).
Mesoventrite. Small, convex, mesocoxal lines straight to slightly arched; anterior edge sinuate, medially lobed.
Metaventrite. Convex, glabrous, finely punctate, interspaces of punctures microreticulate; approximately 2.32x as
long as mesoventrite; metacoxal lines conspicuous, approximately 0.73x as long as metaventrite; discrimen (Fig.
1F, arrow) approximately 0.79x as long as metaventrite. Metendosternite well-developed (Fig. 4D), hardened but
still translucent, convex; central sclerotization of the anterior processes (Fig. 4D, red arrow) approximately 0.21x
as long as the central sclerotization of the stalk (Fig. 4D, big black arrow); inner outline of laminae with a
conspicuous ear-shaped extension (Fig. 4D, small black arrows). Legs. Procoxae oval, mesocoxae almost globular
and metacoxae transverse, cigarette-shaped. Femora elongated, smooth, without spines or other outgrowths. Tibiae
long, somewhat widened apically; apex with a crown of wide flat setulae, two apical spurs on meso- and metatibiae
and one reduced apical spur on protibiae. Tarsi densely pubescent.
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Abdomen. Elongated; punctation coarse, shallow; interspaces, granulate; vestiture of sparse, slender setae.
Coxal lines conspicuous and not continuous around coxae (approximately 0.75x the length of the first abdominal
ventrite). Length of ventrites one to five as follows (in mm, from base to apex of each ventrite at the longitudinal
midline): 0.72, 0.42, 0.26, 0.28, 0.42. Male terminalia. (Figs. 5A-C) Penis elongate, slightly curved (Fig. 5A,
pen); basal portion with a short sclerotized projection that is linked to the apophyses; internal sac with a well-
developed flagellum (Fig. 5A, “fla”) (length mean: 1.65 mm, n = 2, from beginning of virga to end of head), with a
short sinuosity at middle that is accompanied by a membranous enlargement (Fig. 5A, black arrow; length mean:
0.15 mm, n = 2); the flagellum and sinuosity are shorter than those of M. trifasciatus (compare to Fig. 6 A-B).
Apophyses (Fig. 5A, “apo”) approximately 1.5x longer than penis (n = 2). Tegmen (Fig. 5B) strongly sclerotized,
with a membranous portion on its dorsum; parameres reduced and strongly sclerotized, with densely pubescent
outgrowths, dilated and then acute at apex (Fig. 5B, arrows). Tergite [X and segment X well sclerotized (Fig. 5C);
anteroventral edge of segment IX with a truncate subgenital plate (Fig. 5C, black arrow). Female terminalia.
(Figs. 5SD-F) Resembles that of M. trifasciatus. Gonostyli and gonocoxites strongly sclerotized (Fig. 5D, black and
red arrow, respectively). Spermatheca (Fig. SE) oval, membranous to strongly sclerotized; bursa copulatrix
developed. Tergite VIII sclerotized and sternite VIIT with a conspicuous median strut (Fig. 5F, arrow; displaced to
the right during dissection).

Lectotype, here designated (UMZC). (Figs. 1A—C) “TYPE [blue label, printed] \ TYPE [printed], chilensis
Reiche [handwritten] \ LECTOTYPE [red label, printed], Mycotretus chilensis Crotch, 1876 [handwritten]”.

Other examined specimens. 1 specimen (MZUSP) “HOLOTIPO [red label, printed] \ Cantareira., S. Paulo.
[printed], 1938 [handwritten] \ Coll. J. Guérin., S. Paulo., Brasil. [printed], 18336 [handwritten] \ Mycotretus
bicinctus J. Guer [handwritten], J. Guerin det. [printed] 1949 [handwritten]™; 3 specimens (MZUSP, on the same
pin, including two dissected female) “PARATIPO [red label, printed] \ Cantareira. S. Paulo [printed], 1938
[handwritten] \ Coll. J. Guérin., S. Paulo., Brasil. [printed], 17030 [handwritten] \ Cantareira, S. Paulo, 4.1.38, Coll.
Zellibor-Hauff [printed] \ Mvcotretus bicinctus J. Guer [handwritten], J. Guerin det. [printed] 1949 [handwritten]”;
2 specimens (MZUSP) “PARATIPO [red label, printed] \ Cantareira. S. Paulo [printed], 11937 [handwritten] \ Coll.
J. Guérin., S. Paulo., Brasil. [printed], 17198 [handwritten] \ Cantareira, S. Paulo, 30.11.37, Coll. Zellibor-Hauff
[printed] \ Mycotretus bicinctus J. Guer [handwritten], J. Guerin det. [printed] 1949 [handwritten]™; 1 specimen
(MZUSP) “PARATIPO [red label, printed] \ Cantareira. S. Paulo [printed], 10936 [handwritten] \ Coll. J. Guérin.,
S. Paulo., Brasil. [printed], 0526 [handwritten] \ Mycotretus bicinctus J. Guer [handwritten], J. Guerin det.
[printed] 1949 [handwritten] \ 33 [orange label, handwritten]™; 1 specimen (MZUSP) “PARATIPO [red label,
printed] \ Hansa. S. Catarina. [printed], 11943 [handwritten] \ Coll. J. Guérin., S. Paulo., Brasil. [printed], 16338
[handwritten] \ Mycaotretus bicinctus J. Guer [handwritten], J. Guerin det. [printed] 1949 [handwritten]™; 1
specimen (MZUSP) “Jabaquara., S. Paulo. [printed], 4949 [handwritten] \ Coll. J. Guérin., S. Paulo., Brasil.
[printed], 18433 [handwritten] \ Mycotretus bicinctus J. Guer [handwritten], J. Guerin det. [printed] 1949
[handwritten]”; 1 male (MZUSP, dissected) “CANTAREIRA [handwritten], S. Paulo — SP, Brasil [printed], 3 1 -viii-
1960 [handwritten], Col: E. Amante [printed]”; 1 specimen (MZUSP) “Est. biol. Boraceia, Sales6polis SP, 14-
18.X1.1973, Exp. Mus. Zool.”; | specimen (MZUSP) “BRASIL, Rio Vermelho, Est® Sta. Catar., Col.: DIRINGS
[printed], DEZ 1950 [date printed on label back]”; 1 specimen (MZUSP) “BRASIL, Itatiaia, Est® R. Janeiro., Col.:
DIRINGS [printed], JAN 1960 [date printed on label back]” 1 specimen (MCNZ) “Tenente, Portela, RS, 11/1X/
1990 [handwritten], leg. [printed] \ Col. MCN [printed], 155021 [handwritten]”; 1 male (UFPR, dissected)
“Colegdo M. Alvarenga [printed] \ BRASIL, Rio de Janeiro, D.F. CORCOVADO [printed], 12.XII1.1955
[handwritten], D. Zajclw leg. [printed] / Mycotretus bicinctus [handwritten] C. Lopes-Andrade det. [printed] /
DZUP 279313 [printed]”; 1 specimen (UFPR) “Colecao M. Alvarenga [printed] \ REPRESA RIO GRANDE,
Guanabara Brasil [printed], X.1965 [handwritten], F.M. Oliveira [printed] / DZUP 279318 [printed]”; | female
(UFPR, dissected) “Cole¢do M. Alvarenga [printed] \ Amparo, S. Paulo, P. Rech [handwritten] / DZUP 235894
[printed]”; 1 female (UFPR, dissected) “Colegdo M. Alvarenga [printed] \ REPRESA RIO GRANDE, Guanabara
Brasil [printed], X.1966 [handwritten], F.M. Oliveira [printed] / DZUP 279320 [printed]”; 2 specimens (CELC,
including one dissected male) “Brasil: MG, Vigosa, "Mata do Paraiso”, 26.xi.2014, leg Pecci-Maddalena, {.S.C.
[printed] \ ex Lentinus brumalis™; 6 specimens (CELC, including one dissected male) “Brasil: MG, Vigosa, "Mata
do Paraiso", 02.xii.2014, leg. Pecci-Maddalena, 1.8.C. [printed] \ Fungo 1 Bicho 1 [printed] \ ex Lentinus
brumalis™; 2 males (CELC, both dissected) “Brasil: MG, Vicosa, "Mata do Paraiso"; xii.1999, leg. C. Lopes-
Andrade & FZ Vaz-de-Mello”; 2 females (CELC, both dissected) “Brasil: MG, Vicosa, "Mata do Paraiso",
08.xii.2014, leg. Pecci-Maddalena, I.S.C & Lopes-Andrade, C.\ Bicho 9 Fungo 9 \ ex Mycena sp.”.
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Ecology. Mycofretus chilensis has been collected in basidiomes of Lentinus brumalis (Pers.) Zmitr. (Fig. 7TA—
D; Polyporaceae) and Mycena sp. (Fig. 7F; Mycenaceae). Mycotretus chilensis and M. frifasciatus are sympatric in
Cantareira and Jabaquara, in the state of Sdo Paulo; Rio Vermelho, in Santa Catarina; and Vigosa, in Minas Gerais.
They were also found to be syntopic in Vigosa, where they were caught together on the same fungi in two field
collections (see examined material). Like M. trifasciatus, M. chilensis has usually been collected during summer
(see examined material).

Distribution. Southern and southeastern Brazil and a doubtful record from Chile (Fig. 8, green diamonds and
black question mark).

Remarks. The lectotype was not dissected but we think it is probably a male, because its color pattern was
observed in mostly males with gender confirmed by dissection. Likewise, the holotype of M. bicinctus (junior
synonym of M. chilensis) was not dissected but we think it is a female. It is worth mentioning that one paratype of
M. bicinctus with the same color pattern as the holotype was dissected and it is a female. The body of the lectotype
is slightly more elongated than that of other specimens examined by us. The visibility of elytral rows of punctures
on different specimens studied depends on the degree of pigmentation of specimens and the exact number of rows
may be hard to establish. As we discuss below, the record of M. chilensis for Chile is probably a case of a
mislabeled specimen.

Mpycotretus trifasciatus Guérin, 1956
Figs. 2, 3E-H, 4E-I, 6 and 7E.

Mycotretus trifasciatus Guérin 1956: 63, fig. 26. Type locality: Brasil, Santa Catarina, Nova Teutonia; Alvarenga 1994: 37
[information on type series and distribution]; Campaner er al. 2008: 242 [list of Erotylidae types deposited at MZUSP].

Adult diagnosis. There are two distinct color patterns in M. trifasciatus that seem to be geographic variations: (i)
in the specimens like the holotype (Figs. 2A—B), the pronotum has two circular black spots on the anterior portion
and four circular free black spots on disc (Figs. 2A, D, G, 4E). Each elytron has a bilobed scutellar black mark (Fig.
2A, big white arrow) and a black spot close to the humerus (the spots reach the anterior elytral edge) (Fig. 2A,
small white arrow); each elytron has three transverse black bands, extending from the mesal suture to the outer
edges (Figs. 2A-B), each band being very sinuate and bearing a prominent peak at middle (Fig. 2A, red arrow);
along the mesal suture there is a black stripe which is narrowest between scutellar shield and first transverse band
and between the second and third transverse bands, expanded at elytral apex; (ii) in specimens from Vigosa (MG)
(Figs. 2D-F and 2H) and Obidos (PA) (Fig. 2G), the anteriormost spots in each elytron are separated into three
spots (only the scutellar spots reach the anterior edge of elytra, Fig. 2D, white arrow); the second transverse
marking is a fascia, formed by an outer elongate spot and an inner bilobed spot (Fig. 2D); the third transverse
marking is also a fascia (Fig. 2D), formed by an outer elongate spot (close to the second transverse marking) and an
inner bilobed spot (sometimes completely separated into two spots on each elytron), shorter than the previous
fascia; the transverse markings are devoid of conspicuous peaks and do not reach the mesal suture; there is no
longitudinal black stripe close to the mesal suture (Fig. 2D) and no apical black spot (Figs. 2D-E). Penial flagellum
(in the internal sac) well-developed and sinuate (Fig. 6A; length mean: 2.17 mm, n = 3, from the beginning of virga
to the end of its head) with a median membranous portion bearing a comparatively broader sinuosity (Fig. 6A,
black arrow) and a sclerotization (Fig. 6B, black arrow), the latter not observed in M. chilensis (compare to Fig.
5A).

Redescription. Length (in mm) = 3.55-6.24 (4.65 £ 0.51, n = 32). Body elongate, widest at the anterior one-
third of elytra, TL/EW = 1.66-1.82 (1.73 £ 0.04), GD/EW = 0.59-0.73 (0.68 = 0.03), glabrous and glossy, dorsal
coloration yellowish to reddish-brown with black marks (bands and/or fasciae). Ventral coloration as the dorsal,
without black marks; coxae, base and apex of femora, base of tibiae and apical portion of prosternal process
blackish; head with a small circular black spot on frons (most prominent in individuals with the first color pattern);
mentum plate bearing an almost black outline; antennae yellowish to reddish-brown with antennomeres VI to XI
blackish. In individuals from Vigosa (MQ) the ventral coloration (including legs) is homogenously yellowish-
brown. Pronotum with six circular black spots, except for one malformed individual (Fig. 2I).
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FIGURE 2. Adult Mycotretus trifasciatus Guérin, 1956: A—C holotype of M. trifasciatus from Nova Teutonia (SC, Brazil), (A)
dorsal view, with black arrows showing yellowish-brown coloration, big white arrow showing a scutellar bilobed and elongate
black spot, small white arrow showing a spot close to the humerus, red arrow showing a prominent “pick™ at middle of the first
band; (B) lateral view; (C) labels. D-F M. trifasciatus from Vigosa (MG, Brazil), (D) dorsal view, with arrow showing the
scutellar spots reaching the anterior edge of elytra; (E) lateral view; (F) ventral view, with white arrow showing discrimen. (G)
female M. trifasciatus from Obidos (PA, Brazil), arrow showing yellowish-brown coloration. (H) female M. trifasciatus from
Vigosa (MG, Brazil). (I) male paratype of M. trifasciatus from Nova Teutonia (SC, Brazil). Scale bars: A-B, D-F, H-1 = 0.5
mm, G =1 mm.
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FIGURE 3. (A-D) Mouthparts of a male Mycotretus chilensis Crotch, 1876 from Vigosa (MG Brazil) (A) labrum; (B)
mandibles; (C) right maxilla; (D) labium. (E-G) Mouthparts of a male M. trifasciatus from Vigosa (MG, Brazil), (E) labrum;
(F) mandibles; (G) left maxilla. (H) labium of a male M. trifasciatus from Canela (RS, Brazil), with separated mentum plate.
Scale bars: A-H = 0.1 mm.
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FIGURE 4. (A-D) Parts of thorax of Mycotretus chilensis Crotch, 1876 from different localities, (A) female, pronotum showing
punctation; (B) male, longitudinal elytral striae; (C) pair of secretory pores on prosternal process; (D) metendosternite, red arrow
showing central sclerotization of the anterior processes, big black arrow showing central sclerotization of the stalk, small black
arrows showing inner outline of laminae. (E-I) parts of thorax of M. trifasciatus from different localities, (E) male, pronotum
showing punctation; (F) longitudinal elytral striae in two specimens; (G) pair of secretory pores on prosternal process; (H) and (I)
metendosternites of two specimens, red arrow showing central sclerotization of the anterior processes, big black arrow showing
central sclerotization of the stalk, small black arrows showing inner outline of laminae. Scale bars: A-B and F = 0.5 mm, C-D and
G-1=0.1 mm, E=1mm.
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FIGURE 5. (A-C) Male terminalia of a Mycotretus chilensis Crotch, 1876 from Cantareira (SP, Brazil), (A) penis (pen),
flagellum (fla), apophyses (apo), arrow showing the median sinuosity in flagellum; (B) tegmen, arrows showing the parameres;
(C) tergite IX and segment X, with arrow showing anteroventral edge of segment [X. (D-F) female abdominal terminalia of a
paratype of M. chilensis from Cantareira (SP, Brazil), (D) genitalia in two views, with black arrow showing a gonostylus and
red arrow showing a gonocoxite; (E) spermatheca (hardened structure at left) and part of the bursa copulatrix; (F) sternite VIII
with a median strut (arrow; the strut was displaced to the right during dissection). Scale bars: A-D and F = 0.5 mm, E = 0.1
mm.

Head. Glabrous; punctation single, fine and sparse; frontoclypeal suture present but interrupted at middle.
Clypeus. Shallowly and arcuately emarginated. Antennae. Right antenna measured in one individual: FL 0.56
mm, CL 0.32 mm, CL/FL 0.58; length of antennomeres (in mm), from antennomere one to eleven, as follows: 0.12,
0.07, 0.11, 0.08, 0.06, 0.05, 0.04, 0.07, 0.07, 0.12. Eyes. Glabrous (GW 0.30 mm), finely granulate. Mouthparts.
(Figs. 3E-H) Labrum free, sclerotized, pubescent, slightly emarginated at middle. Mandibles short and broad,
distal portion with a distinct depression containing setae; apex with two teeth; mandibular base emarginated, with
an additional outgrowth above mola; mola well developed, horseshoe-shaped, naked and distinctly costate; above
mola there is a soft and pubescent prostheca with an additional tuft of setae. Maxillae with cardo subtriangular and
stipes elongated; galea shorter but wider than lacinia, somewhat widened towards apex and there densely
pubescent; lacinia much longer and narrower, apically covered with dense pubescence, with a highly sclerotized
but barely visible hook; maxillary palpomere I about as long as II and III combined, II and III short, IV
semicircular and approximately 3x as wide as long. Labium with apical palpomere of club-shaped; mentum
pentagonal, strongly sclerotized, with depressions and setae at middle; paraglossae slightly sclerotized and
pubescent; glossa strongly sclerotized.

Thorax. Pronotum. (Fig. 4E) Subtrapezoidal with edges bordered and sides moderately arcuate, convergent
anteriorly. PW/PL = 1.92-2.37 (2.11 + 0.11), widest close to base in both sexes; shiny, punctation single and
interspaces microreticulate; punctures separated by about 6 puncture-widths at disc and each puncture bearing a
very short minute seta (barely visible even at a magnification of 110x); anterior edge slightly convex at middle and
anterior angles sharp; color pattern: anterior portion bearing two circular black spots, disc with four circular free
spots (Figs. 2A and 2D). Scutellar shield. (BW 0.3 mm), subpentagonal, glabrous, bearing few punctures. Elytra.
EL/EW = 1.25-1.43 (1.32 + 0.05), EL/PL = 2.84-4.02 (3.21 + 0.26); strongly margined basally, elongate,
moderately convex, with six or seven longitudinal rows of punctures (Fig. 4F, counted from the elytral suture to the
outer edge of each elytron); punctures separated by about 4 puncture-widths; interspaces of rows microreticulate
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and with fine and sparse punctures, each bearing a minute seta (more discernible at the anterior one-third and
barely visible even at magnification of 150x); elytral color patterns as in the diagnosis. Hind wings. Developed,
apparently functional. Prosternum. Convex; anterior edge smooth and pubescent; notosternal sutures distinct and
entire; procoxal cavities ovate; prosternal process abruptly expanded apically, shallowly emarginated at apex;
procoxal lines shorter and nearly straight; on the prosternal process, there is a pair of secretory pores (Fig. 4G;
barely visible at a magnification of 130x and indistinguishable in a few individuals). Mesoventrite. Small, convex,
mesocoxal lines straight to slightly arched; base sinuate, medially lobed. Metaventrite. Convex, glabrous, finely
punctate, microreticulate between punctures; approximately 2.11x as long as mesoventrite; metacoxal lines
conspicuous, approximately 0.69x as long as metaventrite; discrimen (Figs. 2F, arrow) long, approximately 0.69x
as long as metaventrite. Metendosternite well developed (Figs. 4H and 4I), sclerotized and convex; central
sclerotization of the anterior processes (Figs. 4H and 41, red arrow) approximately 0.39x as long as central
sclerotization of the stalk (Figs. 4H and 41, black arrow); laminae with the inner outline without abrupt inflexion
(Fig. 4H and 41, small black arrows). Legs. Pro- and mesocoxae almost globular, metacoxae transverse, cigarette-
shaped. Femora elongated, smooth, without spines or other outgrowths. Tibiae long, somewhat widened apically.
Apex of tibiae with a crown of wide flat setulae, two spurs on meso- and metatibiae and one reduced spur on
protibia; tarsi densely pubescent.

FIGURE 6. (A-D) male terminalia of a paratype of Mycotretus trifasciatus Guérin, 1956 from Cerro Azul (PR, Brazil), (A)
penis (pen), flagellum (fla), apophyses (apo), with arrow showing the median sinuosity of flagellum; (B) detail of the sinuosity,
with arrow showing a sclerotization not observed in M. chilensis; (C) tegmen, with arrow showing parameres; (D) tergite IX
and segment X, with arrow showing anteroventral edge of segment IX. (E) female genitalia of a paratype of M. trifasciatus
from Rio Vermelho (SC, Brazil), with arrows showing the gonostyli; (F) female genitalia of a M. trifasciatus from Obidos (PA,
Brazil), with red arrows showing gonocoxites; (G) female genitalia of a M. trifasciatus from Vigosa (MG Brazil), with black
arrow showing the spermatheca and red arrow showing an expanded portion of the bursa copulatrix; (H) spermatheca of a
paratype of M. trifasciatus from Rio Vermelho; (I) sternite VIII with a median strut (arrow) of a paratype of M. trifasciatus
from Rio Vermelho. Scale bars: A-G and I = 0.5 mm, H=0.1 mm.

158 - Zootaxa 4282 (1) © 2017 Magnolia Press PECCI-MADDALENA & LOPES-ANDRADE

27



Abdomen. Elongated; with coarse, shallow punctation; interspaces of punctures granulate; vestiture of sparse,
slender setae. Coxal lines conspicuous and not continuous around coxae (approximately 0.92x the length of the
first abdominal ventrite). Length of the ventrites one to five as follows (in mm, from base to apex of each ventrite
at the longitudinal midline): 0.68, 0.34, 0.28, 0.26, 0.39. Male terminalia. (Figs. 6A-D) Penis elongate, slightly
curved (Fig. 6A, pen); basal portion with a prominent and sclerotized projection linked to the apophyses; internal
sac with a well-developed flagellum (Fig. 6A, fla), sinuate (length mean: 2.17 mm, n = 3, from the beginning of
virga to the end of head) with median portion accompanied by a membranous enlargement with a broad sinuosity
(Fig. 6A, arrow; length mean: 0.46 mm, n = 3) and a sclerotization not present in M. chilensis (Fig. 6B, arrow).
Apophyses (Fig. 6A, apo) approximately 1.5x longer than penis (n = 3). Tegmen strongly sclerotized, with a
membranous portion on dorsum; parameres reduced and strongly sclerotized, with densely pubescent outgrowths,
dilated and pointed at apex (Fig. 6C, arrow). Tergite IX and segment X well sclerotized; anteroventral edge of the
segment IX with a truncate subgenital plate (Fig. 6D, arrow). Female abdominal terminalia. (Figs. 6E-I)
Gonostyli (Fig. 6E. black arrows) and gonocoxites (Fig. 6F, red arrows) strongly sclerotized. Spermatheca ovate
(Figs. 6G, black arrow and 6H), very membranous in the dissected individuals from Vigosa (MG) (Fig. 6G) to
strongly sclerotized in dissected individuals from the remaining localities (Fig. 6H); bursa copulatrix developed
(Fig. 6G, red arrow). Tergite VIII sclerotized and sternite VIII with a conspicuous median strut (Fig. 61, black
arrow).

Holotype (MZUSP). (Figs. 2A—C) “TIPO [red label, printed] \ N. Teutonia., S. Catarina. [printed], 12.948
[handwritten] \ Coll. J. Guérin., S. Paulo., Brasil. [printed], 18407 [handwritten] \ 194, Brasilien, Nova Teutonia,
27° 11 B, 52° 23" L, Fritz Plaumann, 3500 m [printed] \ Mycotretus trifasciatus J. Guer [handwritten], J. Guerin
det. [printed] 1954 [handwritten]”.

Other examined specimens. | male (MZUSP, dissected) “COTIPO [red label, printed] \ N. Teutonia., S.
Catarina. [printed], 12.949 [handwritten] \ Coll. J. Guérin., S. Paulo., Brasil. [printed], 18490 [handwritten] \ 194,
Brasilien, Nova Teutonia, 27° 11 B, 52° 23" L, Fritz Plaumann, 3500 m [printed] \ Mycotretus trifasciatus J. Guer
[handwritten], J. Guerin det. [printed] 1954 [handwritten]”; 1 male (MZUSP, dissected) “COTIPO [red label,
printed] \ Serro Azul, Rio Gr. do sul., S. Catarina.,8.939 [handwritten] \ Coll. J. Guérin., S. Paulo., Brasil. [printed],
18870 [handwritten] \ Serro Azul [printed], 8.39 [handwritten] \ Mycotretus trifasciatus J. Guer [handwritten], J.
Guerin det. [printed] 1954 [handwritten]”; 1 specimen (MZUSP) “COTIPO [red label, printed] \ Cantareira. S.
Paulo [printed], 12.929 [handwritten] \ Coll. J. Guérin., S. Paulo., Brasil. [printed], 17373 [handwritten] \
Mycotretus trifasciatus J. Guer [handwritten], J. Guerin det. [printed] 1954 [handwritten]”; 1 specimen (MZUSP)
“COTIPO [pink label, handwritten] \ Morumbi [handwritten], Jabaquara., S. Paulo. [printed], 11.942 [handwritten]
\ Coll. J. Guérin., S. Paulo., Brasil. [printed], 18164 [handwritten] \ MORUMBI, Sao Paulo — Capital, Dr. Nick.
[printed], 29.11.42. [handwritten] \ Mycotretus trifasciatus J. Guer [handwritten], J. Guerin det. [printed] 1954
[handwritten]™; 1 specimen (MZUSP) “Brasilien, Nova Teutonia, Santa Catharina [printed], 2.1936 [handwritten],
B. Pohl [printed] \ Mycotretus trifasciatus J. Guer [handwritten], J. Guerin det. [printed] 1954 [handwritten]™; 1
specimen (MZUSP) “BRASIL, S. Bento do Sul, Sta. Catarina, Dirings [printed] \ Mycotretus trifasciatus J. Guer
[handwritten]™; | female (MZUSP, dissected) “BRASIL, Rio Vermelho, Sta. Catarina, Dirings [printed], MAR
1952 [date printed on label back]”; 1 male (MZUSP, dissected) “BRASIL, Rio Vermelho, Sta. Catarina, Dirings
[printed], MAR 1952 [date printed on label back]”; 1 specimen female (MZUSP, dissected) “BRASIL, Canta Galo
(Obidos), PARA, Dirings [printed], JAN 1957 [date printed on label back]”; 1 male (MCNZ, dissected) “Canela,
RS, 06/1/1984, M.Hoffmann [handwritten] \ Col. MCN, 238429 [printed]”; | specimen (MCNZ) “Tapes, RS, (Faz.
Sdo Miguel), 17.X11.2003, Equipe Probio col. \ Col. MCN, 224774 [printed]”; 1 specimen (CAMB) “Brasil: MG,
Vigosa, “Mata do Paraiso”, 08.xii.2014, leg. Pecci-Maddalena, 1.8.C & Lopes-Andrade, C. [printed] \ Bicho 9
Fungo 9 [printed] \ ex Mycena sp.”; 1 specimen (CERPE) “Brasil: MG, Vigosa, “Mata do Paraiso™, 08.xii.2014,
leg. Pecci-Maddalena, 1.S.C & Lopes-Andrade, C. [printed] \ Bicho 9 Fungo 9 [printed] \ ex Mycena sp.”; 1
specimen (CEMT) “Brasil: MG, Vigosa, “Mata do Paraiso™, 08.xii.2014, leg. Pecci-Maddalena, [.8.C & Lopes-
Andrade, C. [printed] \ Bicho 9 Fungo 9 [printed] \ ex Mycena sp.”; 13 specimens (CELC, including two females
and one male dissected) “Brasil: MG, Vicosa, “Mata do Paraiso”, 08.xii.2014, leg. Pecci-Maddalena, isC &
Lopes-Andrade, C. [printed] \ Bicho 9 Fungo 9 [printed] \ ex Mycena sp.”; 3 specimens (CELC, including one
dissected male) “Brasil: MG, Vigosa, “Mata do Paraiso”, 02.xii.2014, leg. Pecci-Maddalena, 1.S.C. [printed]\
Fungo 1 Bicho 1 \ ex Lentinus brumalis [printed]”; 4 specimens (CELC) “Brasil: MG, Vicosa, “Mata do Paraiso”,
03.xi.2014; leg. A. Orsetti, S. Aloquio, 1. Maddalena, A. Komonen & C. Lopes-Andrade [printed] \ Trilha do

REDESCRIPTION OF TWO SPECIES OF MYCOTRETUS Zootaxa 4282 (1) © 2017 Magnolia Press - 159

28



Pesquisador [printed], Polyporus brumalis Polyporaceae [handwritten]”; 1 specimen (CELC) “Brasil: MG, Vigosa,
“Mata do Paraiso”, 05.xi.2014; leg. A. Orsetti, S. Aloquio, I. Maddalena, A. Komonen & C. Lopes-Andrade
[printed] \ Trilha do Pesquisador [printed], Polyporus brumalis Polyporaceae [handwritten]™; 1 specimen female
(CELC, dissected) “Brasil: MG, Vigosa, “Mata da Biologia”, 03.v.2014, leg. Lopes-Andrade et al. \ Fungo 2.
Polyporus tricoloma [SIC]”; 1 specimen (CELC) “Brasil: MG, Vigosa, Mata do Paraiso, 13.ii.2015, armadilha
intercept. de voo, leg. S. Aloquio, A. Orsetti, C. Lopes-Andrade & M. Bento [printed]™; 1 specimen (RBINS)
"Coll. R.I.Sc.N.B., Brazil: Mendes, Le Moult Vendit [printed] \ Mycotretus spp. [handwritten], det. P.E.Skelley
[printed]".

Ecology. Mycotretus trifasciatus has been collected in basidiomes of Polyporaceae (Polyporales): Lentinus
brumalis (Pers.) Zmitr. (Fig. 7A—C), Lentinus tricholoma (Mont.) Zmitr. (Fig. 7E) and in Mycenaceae (Agaricales):
Mycena sp. (Fig. 7F). Specimens collected by us were found in two forest remnants in Vicosa (state of Minas
Gerais, Southeast Brazil) in the beginning of summer, except for one collection on 03 May 2014.
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FIGURE 7. Host fungi, (A—C) Lentinus brumalis, basidiomes from Vigosa (MG, Brazil); (D) Two male specimens of M.
chilensis on a basidiome of Lentinus brumalis from Vigosa (MG, Brazil); (E) One female M. trifasciatus on a basidiome of
Lentinus tricholoma from Vigosa (MG, Brazil); (F) Mycena sp. basidiomes from Vigosa (MG, Brazil). Scale bars: A-B = 5 mm.
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FIGURE 8. Distribution map for Mycotretus chilensis Crotch, 1876 (green diamonds) and M. trifasciatus Guérin, 1956 (red
circles). The blue question mark indicates the doubtful record of M. trifasciatus from northern Brazil. The black question mark
indicates the doubtful record of M. chilensis from Chile.

Distribution. Southern and southeastern Brazil, with one doubtful record in Obidos (in the state of Para, North
Brazil) (Fig. 8, question mark blue).

Remarks. Specimens from Vicosa have free spots on elytral disc instead of bands or fasciae. The longitudinal
elytral striae also vary between specimens, the punctures being coarser in part of the individuals of a single locality.
In the latter case a seventh stria can be easily distinguished after the sixth in each elytron. In most cases, the
coloration between the first and second transverse marking and between the third transverse marking and the end of
the elytra is remarkably yellowish-brown (Figs. 2A and 2G, black arrows). In live specimens we observed that this
coloration can be whitish (Fig. 2H). As observed by Guérin (1956) in the original description, in one paratype the
anterior sides of pronotum are deformed and there are only five circular pronotal spots instead of six (Fig. 21).

Discussion

Lacordaire (1842) was the first author to provide detailed descriptions and to propose a subgeneric classification
for Mycotretus, which was based mainly on the number of antennomeres of the antennal club. After Lacordaire,
other authors (e.g. Crotch 1876; Gorham 1888; Boyle 1956; Guérin 1949a,b, 1956; Alvarenga 1983, 1989) have
described species in the genus. However, in most of these works the descriptions are anecdotal and none of them
included information on the morphology of male and female terminalia or other structures that may have great
taxonomic value. The morphology of head and its mouthparts in M. chilensis and M. trifasciatus are very similar to
those of other Mycotretus (Lacordaire 1842) or even other Erotylidae (see Wegrzynowicz 2002). In species of
Mpycotretus, the apical maxillary palpomere is also expanded (see Lacordaire 1842; Alvarenga 1983, 1989). The
mandibles of M. chilensis are like those of M. trifasciatus but their outer edges are less elongated than in those of
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M. scitulus Lacordaire, 1842 although very similar to those of M. fallax Guérin-Méneville, 1841 (the latter two
species were also examined and compared by us and are sympatric with M. chilensis and M. trifasciatus). The
mentum in M. chilensis and M. trifasciatus has the anterior outline more expanded in comparison to that of M.
scitulus and M. fallax. Except for these few differences in mandibles and mentum, we have not observed good
diagnostic features in mouthparts of the examined Mycotretus. However, it is important to note we have not
extensively examined these in the genus yet.

The discrimen of M. chilensis and M. trifasciatus has approximately the same length, being longer than that of
M. scitulus and M. fallax. In all these latter cases, the discrimen does not reach the anterior margin of the
metaventrite as occurs in species of Erotylus Fabricius (see Wegrzynowicz 1997, 2002). The metendosternite has
been rarely considered in taxonomic works on Erotylidae. McHugh et al. (1997) illustrated and described the
metendosternite of Megalodace heros (Say, 1823) and Wegrzynowicz (2002), in his phylogenetic study on
Erotylidae, described two basic types of metendosternite in the family: those with lateral plates and those without
lateral plates, which are here called laminae. The metendosternite of M. chilensis and M. trifasciatus, as well as that
of M. scitulus and M. fallax (pers. obs.), bears laminae. However, we observed variation in the shape and ratios
between parts of this structure between the examined species (see redescriptions). Recently, the study of the
metendosternite has been given more attention in taxonomic and phylogenetic works on Coleoptera (e.g.
Gerstmeier & Eberle 2011; Huibler & Klass 2013; Gimmel & Leschen 2014) and we think it is important to include
this structure in taxonomic and phylogenetic studies on Erotylidae. We think that it is even possible that some
lineages within Mycotretus can be recognized based on features of the metendosternite and may help to clarify
internal relationships of this genus.

Before our study, the only available information on male genitalia of Mycotretus was that provided by Boyle
(1956) for M. nigromanicatus Boyle, 1954. Based on Boyle’s illustrations for that species, the male genitalia share
great similarities with those of M. chilensis and M. trifasciatus. The morphology of the penial flagellum has
important taxonomic features and we suggest it must be included as a diagnostic character in descriptions of
Erotylidae species henceforth. The penial flagellum is an extremely “plastic” structure evolutionarily and its
morphology also varies between species of other Erotylidae genera, such as Ischyrus Lacordaire, 1842 (see Skelley
1998), Altisessor Skelley, 2009 and Notaepytus Skelley, 2009. Other sclerites of male and female terminalia of M.
chilensis and M. trifasciatus have the basic morphology as described for other erotylids (Wegrzynowicz 2002).

Intraspecific variation of color pattern is common in Mycotretus, and it has given rise to descriptions of species
varieties (Lacordaire 1842; Gorham 1888). Within Mycotretus, there are cases in which two or more described
species seem to be color and size variations of a single entity, for instance M. nigroterminatus Lacordaire, 1842 and
M. apicalis Lacordaire, 1842 (pers. obs.; compare the original descriptions in Lacordaire 1842; pers. comm. P.
Skelley 2017). Additional questions on color pattern variations are abundant in the genus (see note in Crotch 1876:
450; pers. comm. P. Skelley 2017). We think that some of the currently valid names in Mycotretus will be
synonymized after careful examination of types and comparison of male and female terminalia, metendosternite
and other structures with taxonomic value. Color pattern must be interpreted with care, and variation may even be
sexual dimorphism as we demonstrated here with M. chilensis.

The single record of M. chilensis from Chile is that made by Crotch (1876) in the original description. The
species is also cited in catalogs, but these all refer to Crotch’s description (Gemminger & Harold 1876; Kuhnt
1909; Blackwelder 1945) and the work of Guérin (1952) covering the Chilean fauna of Erotylidae. The latter
author cited he had not examined any specimen of M. chilensis from Chile and, therefore, he could only transcribe
the original description by Crotch (see Guérin 1952). According to Skelley & Cekalovic (2001): “Specimens with
strikingly similar morphology and color patterns to M. chilensis have been seen from Brasil (...). The Chilean
records of these species may represent mis-labeled specimens, or the rare straying individual”. We agree with these
authors and emphasize that there is no recent record of M. chilensis from Chile and the citations in literature
subsequent to the original description all refer to the specimen examined by Crotch. It is important to note that the
geographic features of Chile have conditioned the genesis of a characteristic fauna, with high degree of endemism
(Elgueta 2000) and it is unlikely that M. chilensis (apparently a species restricted to southern and southeastern
Brazil) actually occurs there.

Data on host fungi of Mycotretus species are scarce. Robertson et al. (2004) included three Mycotretus species
in their study: M. scirulus Lacordaire, the only one identified to species level; and the remaining two named
“Mycotretus sp.1” and “Mycotretus sp.2”. Mycotretus sp.1 was associated with an unidentified Aphyllophorales.
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This order of fungi is considered polyphyletic and includes, for example, the Polyporaceae (Kirk e al. 2008),
commonly known as polypore or bracket fungi. Mycotretus sp.2 and M. scitulus were found in unidentified
Agaricales, an order that includes the gill fungi. There are records of M. apicalis causing injuries in cultivations of
Pleurotus sajor-caju (Pleurotaceae), an edible fungus species (Moreira et al. 2009). We have collected M. chilensis
and M. trifasciatus together in basidiomes of Lentinus brumalis (Polyporaceae) and Mycena sp. (Mycenaceae), and
M. trifasciatus alone in Lentinus tricholoma (Polyporaceae). These records are too few to discuss host fungus
specialization of these species. Sympatry seems to be common between Mycotretus species (examples in
Lacordaire 1842; Alvarenga 1983) but there are no previous records of Mycotretus species in syntopy. Syntopy is a
case of sympatry in which two or more related species occupy the same macrohabitat in the same locality, are
observably in close proximity and could even interbreed (Rivas 1964). Here we report two cases of syntopy of M.
chilensis and M. trifasciatus, which are morphologically closely related species (pers. obs.) found co-occurring in
the fungi Mycena sp. and Lentinus brumalis. Further studies shall evaluate whether such habitat and temporal
overlap of M. chilensis and M. trifasciatus occurs in other localities within their distributional range.
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