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RESUMO

LOPES-ANDRADE, Cristiano, D.Sc., Universidade Federal de Vicosa,
outubro de 2007. Classificacao de Ciidae (Coleoptera:
Tenebrionoidea). Orientador: Carlos Frankl Sperber. Co-orientadores:
Adilson Ariza Zacaro e Og Francisco Fonseca de Souza.

Ciideos (Coleoptera: Ciidae) sao pequenos besouros que se alimentam
e se abrigam em corpos-de-frutificacao de macrofungos coriaceos (orelhas-
de-pau), durante todo o ciclo de vida. A familia Ciidae possui distribuicao
mundial, ocorrendo em quase todas as terras continentais e insulares do
planeta. Por apresentarem alta diversidade e abundancia, ocorrerem em
todos os ecossistemas terrestres, € serem agente-chave no processo de
degradacao de orelhas-de-pau, os ciideos sao 6timos modelos para estudos
de larga escala em ecologia e evolucao. Contudo, os ciideos sao pouco
estudados devido ao parco conhecimento taxonomico da familia,
principalmente dos taxons tropicais. A solucao da classificacao supra-
especifica € o primeiro passo para continuar avancando no estudo dos
cildeos. O objetivo geral desta tese € propor um novo sistema de
classificacao para Ciidae. Cerca de 230 espécies de 31 géneros foram
comparadas, o que equivale a 35% das espécies e 80% dos géneros
descritos de Ciidae. Quando possivel, macho(s) e fémea(s) de cada espécie
foram dissecados para se estudar a morfologia de genitalia. Quando
pertinente, aparelho bucal, asas e pernas também foram dissecados e
montados em laminas para comparacao. Dois géneros e 22 espécies novas
sao descritos. Dois géneros sao redescritos. Duas tribos e duas subtribos
novas sao propostas. Diversos géneros sao transferidos de Ciinae para
Orophiinae sensu movo. Provaveis homologias sao sugeridas e discutidas
para todos os taxons supra-especificos estudados, principalmente os
incluidos em Orophiinae. Espera-se que esta tese tenha forte impacto na
classificacao de Ciidae, por resolver graves problemas taxonomicos e
propor diversas ferramentas metodologicas para estudos subsequentes
sobre a sistematica da familia. Espera-se, também, que o avanco na
sistematica de Ciidae, advindo desta tese, incentive o uso de ciildeos como

objetos e modelos de estudo em diversas areas da Biologia.
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ABSTRACT

LOPES-ANDRADE, Ciristiano, D.Sc., Universidade Federal de Vicosa,
october, 2007. Classification of Ciidae (Coleoptera: Tenebrionoidea).
Adviser: Carlos Frankl Sperber. Co-advisers: Adilson Ariza Zacaro and
Og Francisco Fonseca de Souza.

Ciids (Coleoptera: Ciidae) are minute beetles that feed and live in
fruiting-bodies of coriaceus macrofungi (bracket fungi), during all their
life-cycle. The family Ciidae is worldwidely distributed, occurring in almost
all continental and insular lands of the Earth. Due to their high diversity
and abundance, occurring in all terrestrial ecosystems, and being a key-
agent in the process of degradation of bracket fungi, ciids serve as a model
for large-scale ecological and evolutionary studies. However, the ciids are
barely studied due to the scarce taxonomical knowledge of the family,
mainly of its tropical taxa. The solution of the supraspecific classification is
the first step to keep advancing in the study of ciids. The main objective of
the present thesis is to propose a new classification system for Ciidae.
Around 230 species and 30 genera were compared, which correspond to
35% of the species and 80% of the described genera of Ciidae. When
possible, male(s) and female(s) of each species were dissected to study the
morphology of genitalia. When necessary, mouthparts, wings and legs were
also dissected and mounted in slides for comparison. Two genera and
twenty-two new species are described. Two genera are redescribed. Two
tribes and two new subtribes are proposed. Several genera are transferred
from Ciinae to Orophiinae sensu novo. Homologies are hypothesized and
discussed for all the studied supraspecific taxa, mainly the ones included in
Orophiinae. This thesis is expected to have strong impact on the Ciidae
classification, as it solves serious taxonomic problems and proposes several
methodological tools to subsequent systematic studies of Ciidae. It is also
expected that the advances on Ciidae systematics, generated by this thesis,
promote the use of ciids as objects and models of study in several

disciplines of Biology.
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INTRODUCAO GERAL

Nos ultimos anos, cresceu em muito o interesse pelos insetos
micetocolos, que sao aqueles que possuem algum grau de associacao
com fungos. Esse interesse advém da alta diversidade desses insetos, do
potencial de uso como bioindicadores, ou como modelos para estudos
em ecologia e evolucao. Ademais, o estudo dos insetos micetocolos
ajuda a preencher uma lacuna dentro da biologia: ha muito mais
trabalhos sobre insetos fit6fagos e predadores do que com micetécolos
ou mesmo saproxilicos _ e isso € desproporcional se levarmos em conta
o papel ecologico desses grupos funcionais.

Os insetos micetocolos sao normalmente divididos em: (i)
micetoxenos, que visitam o fungo ocasionalmente; (ii) micetofilos, que
sao polifagos que se alimentam de diversos recursos em decomposicao
ou predadores de outros insetos que habitam os fungos; (iii)
micetobiontes, insetos cuja associacao com o fungo € obrigatoria, ja que
tanto as larvas como os adultos dependem exclusivamente do fungo
como alimento. Poucos grupos de insetos sao predominantemente
micetobiontes, e dentre os besouros vale citar Dorcatominae
(Coleoptera: Anobiidae) e Ciidae (Coleoptera). A familia Ciidae é
reconhecidamente o grupo de micetobiontes mais diverso e abundante,
representando grande parte da riqueza de espécies e biomassa de

insetos presentes em macrofungos coriaceos.
A familia Ciidae (Coleoptera: Tenebrionoidea)

Os ciideos (Coleoptera: Tenebrionoidea: Ciidae) sao pequenos

besouros (comprimento de Imm a 5mm) que vivem em corpos-de-



frutificacao persistentes (coridceos) de macrofungos, principalmente
aqueles conhecidos vulgarmente como orelhas-de-pau. A maior parte
dos Ciidae (+ de 95% das espécies descritas) é comprovadamente
micetobionte. Ha poucos registros sobre adultos de ciideos fora desses
habitats, valendo citar alguns coletados em luz ou em armadilhas de
interceptacao de voo (Lawrence 1971; Lopes-Andrade obs. pes.). Ha,
também, registros de coleta de espécies apteras ou micropteras em
serapilheira e embaixo de troncos de arvores (e.g. Scott 1926; Israelson
1985). Pouco se sabe se essas espécies nao-volantes vivem associadas a
microfungos desses habitats ou se somente foram encontrados neles
enquanto se dispersavam entre corpos-de-frutificacao de macrofungos.

A maior parte dos dados sobre o uso de macrofungos por ciideos
€ para espécies nearticas (Lawrence 1973), européias (Reibnitz 1999) e
japonesas (Kawanabe 1995b, 1996¢, 1998, 1999). A maioria dos ciideos
vive em fungos Aphyllophorales (Basidiomycetes: Schizophyllaceae,
Stereaceae, Polyporaceae, Ganodermataceae, Hymenochaetaceae), e
alguns  poucos em  Agaricales (Basidiomycetes: Pleurotaeae,
Tricholomataceae, Bolbitiaceae). Porém, as espécies do género Orthocis
Casey vivem principalmente em fungos da familia Auriculariaceae
(Basidiomycetes: Auriculariales). Alguns autores propoem que os fungos
utilizados por espécies de ciideos atuais podem ser filogeneticamente
proximos dos fungos explorados por suas espécies ancestrais (e.g.,
Gumier-Costa et al. 2003); essa hipotese ja foi corroborada por analises
de agrupamento de ciideos e seus fungos hospedeiros (Orledge &
Reynolds 2005).

Os dados sobre a dispersao de ciideos sao esparsos e
inconclusivos. Diversos autores (Jonsell & Nordlander 1995; Faldt et al.
1999; Guevara et al. 2000a,b) demonstraram que os ciideos sao atraidos
por substancias volateis (mencionados também como odores) exalados
pelos corpos-de-frutificacao, e que as espécies de Ciidae apresentariam
diferentes graus de resposta a esses volateis. Jonsson et al. (1997)
discutem que individuos colonizadores poderiam liberar feromonio(s)
de agregacao, atraindo conspecificos. Esse feromonio seria liberado pela

glandula abdominal dos machos. Contudo, o unico estudo existente até



o momento propoe que essa glandula libera feromonio sexual, e nao de
agregacao (Lopes-Andade et al. 2003).

Como consequiéncia da sua dependéncia por fungos, os ciideos
sao afetados por qualquer modificacao ambiental que interfira na
disponibilidade de corpos-de-frutificacao de macrofungos coriaceos
(Thunes et al. 1999). Isto ocorre quando ha alteracoes nas condicoes
necessarias para o desenvolvimento desses fungos, ou quando diminui a
qualidade e/ou quantidade de substrato onde esses fungos poderiam se
desenvolver (Jonsell & Nordlander 1995; Fosslii & Andersen 1998;
Rukke 2000). Muitos ciideos sao restritos a vegetacao primadria, nao
ocorrendo em vegetacoes secundarias ou areas abertas alteradas
(Gumier-Costa 2004; Lopes-Andrade obs. pessoal). Isto corre mesmo
quando estas dreas se encontram proximas a areas extremamente bem
preservadas, e mesmo quando ha muita disponibilidade de fungos. Se os
cildeos nao consumirem os corpos-de-frutificacao, ocorre o acumulo
gradativo dessas estruturas e a indisponibilidade de diversos nutrientes

importantes aos sistemas florestais (Rukke 2000; Thunes et al. 1999).

Importancia Economica

Ha poucos registros de Ciidae como espécie praga ou de
importancia econoémica. Lohse & Reibnitz (1991) mencionaram Cis
multidentatus (Pic) (originalmente descrita da China), coletada em
cogumelos comestiveis de restaurantes chineses da Alemanha e Italia.
Madenjian et al. (1993) mencionaram trés espécies como pragas de
cogumelos secos comestiveis: Cis asiaticus Lawrence; Cis chinensis
Lawrence; e Orthocis auriculariae Lawrence. Todas foram encontradas em
embalagens de fungos provenientes da Tailandia e China, mas
adquiridas em lojas de alimentos importados nos EUA (Lawrence 1991;
Madenjian et al. 1993). Recentemente, Cis chinensis foi encontrada
também no Brasil (obs. pessoal).

Ciideos também podem causar prejuizos a colecoes cientificas.
Hadreule blaisdelli (Casey) é comumente encontrada em colecoes de
fungos da Europa e América do Norte. Essa espécie pode ter dezenas de

geracoes em um mesmo corpo-de-frutificacao, sem adicao de agua ou de



nenhum outro nutriente (Klopfestein & Graves 1987). Um descuido

pode, portanto, levar a contaminacao de toda uma colecao.

Historia Taxonémica

A primeira espécie de Ciidae foi descrita como Dermestes boleti
Scopoli, com base em exemplares coletados em Carniola (provincia de
Kranjska, Eslovénia) (Lawrence 1971). Hoje, sabe-se que essa espécie
também ocorre no Caucaso e até mesmo no Japao. Posteriormente,
Derm. boleti foi transferida para um género novo, Cis Latreille. O
vocabulo Cis vem do grego “kic”, substantivo masculino que designa
“verme que escava madeira”, possivel alusao aos imaturos que
pareceriam vermes; por causa deste nome, acreditou-se durante algum
tempo que esses besouros podiam se alimentar diretamente de madeira.

A descricao de outras espécies com caracteristicas similares e
incluidas em Cis levou Leach (in Samouelle 1819) a delimitar uma
familia a parte para este género, chamada “Cisidae”. Porém, a derivacao
“Cisidae” nao esta gramaticalmente correta, ja que o “s” de Cis teria que
ser suprimido para se adicionar o sufixo “idae” (o sufixo deve ser
adicionado ao radical; ICZN 1999, Art. 29.1). Uma variacao do grego
“k16” € “k106”, o que poderia levar a derivacao “Cioidae”, que também
foi utilizada por alguns autores da segunda metade do século XIX até o
inicio do século XX (Gistel 1856; Gemminger & Harold 1869; Fahraeus
1871; Kiesenwetter 1877; Reitter 1878, 1902; Gorham 1883; Casey 1898;
Perkins 1900; Kraus 1908; Dalla Torre 1911; Dury 1917; Bréthes 1924;
Lesne 1924). Contudo, o género nominotipico nao foi descrito com
base nesta variante. Outro nome que aparece na literatura € “Cissidae”
(Wollaston 1854; Waterhouse 1860), que foi provavelmente um erro de
grafia. Em muitos livros didaticos, na ultima listagem das espécies da
familia (Abdullah 1973), e em trabalhos faunisticos na Europa (e.g.
Reibnitz 1999) imperou o uso do nome Cisidae. Apesar disso, por
simplificacao e coeréncia, o nome Ciidae sera utilizado aqui: € o nome
correto (Grensted 1940) e, adicionalmente, todos os taxoénomos
especialistas nessa familia o adotam (e.g. Lawrence 1965; Kawanabe
1994a; Lawrence & Lopes-Andrade 2007).

4



A primeira revisao mundial de Ciidae foi feita por Mellié (1849), e
incluia 106 espécies distribuidas em 7 géneros (Endecatomus Mellié;
Xylographus Mellié; Ropalodontus Melli€; Cis Latreille; Ennearthron Mellié;
Orophius Redtenbacher; Octotemnus Mellié) e 1 subgénero de Ennearthron
(Ceracis Mellié). Alguns desses géneros ja tinham sido descritos por
Mellié (1847) em um pequeno trabalho, com base em espécies
originalmente descritas no género Cis. Varias modificacoes importantes
se sucederam depois da monografia de Mellié (1849): (i) Endecatomus
foi retirado da familia e transferido para Bostrichidae por LeConte
(1861); (ii) Orophius foi rebaixado a subgénero de Octotemnus (Reitter
1878), status suprimido na revisao do género por Kawanabe (2002); (iii)
Ceracis ganhou status de género (Lacordaire 1857). Os demais géneros
citados por Mellié (1849) sao validos até hoje. A inica mudanca drastica
na caracterizacao dos géneros deste trabalho (Mellié 1849) foi a
transferéncia de diversas espécies de Ennearthron para Ceracis, na revisao
dos Ceracis da América do Norte (Lawrence 1967b); mesmo assim, ainda
ha duvida sobre o status da maioria dos Ennearthron (Lopes-Andrade &
Zacaro 2003a; Kawanabe 1996b).

Os trabalhos subsequentes ao de Mellié (1849) foram, em sua
maioria, descricoes de espécies nos géneros preexistentes. Alguns
géneros de Ciidae foram transferidos para outras familias, e outros
foram sinonimizados: (i) o género Rhipidandrus LeConte foi transferido
para Ciidae (LeConte & Horn 1883), mas retornou para Tenebrionidae;
(ii) Pterogenius Candéze, por sua vez, foi para uma nova familia
(Pterogeniidae), juntamente com Histanocerus Motschulsky (Crowson
1955); (iii) Sphindocis Fall foi retirado de Ciidae (Lawrence 1971),
retornando alguns anos depois (em Sphindociinae; Lawrence 1974b);
(iv) diversos géneros foram sinonimizados, principalmente com Cis (e.g.,
Eridaulus Thomson, Macrocis Reitter, Cisdygma Reitter, Xestocis Casey).

Estudos de espécimes coletados em expedicoes cientificas as ilhas
do Pacifico e Indico (Perkins 1900; Scott 1926; Blair 1928; Zimmerman
1938) levaram a descoberta de diversos ciideos, muitos dos quais foram
descritos em géneros novos: Apterocis Perkins; Dimerapterocis Scott;
Paratrichapus Scott; Polynesicis Zimmerman; Scolytocis Blair; e Tropicis

Scott. Estudos da fauna japonesa levaram a descricao de géneros



restritos a esse pais: Acanthocis Miyatake (descrito originalmente como
subgénero de Cis); Anoplocis Kawanabe; Dichodontocis Kawanabe; Hyalocis
Kawanabe; Lipopterocis Miyatake; Neoennearthron Miyatake; Nipponapterocis
Miyatake; Nipponocis Nobuchi & Wada; Odontocis Nakane & Nobuchi;
Paraxestocis Miyatake; Syncosmetus Sharp; e Xylographella Miyatake.
Atualmente, um dos focos de interesse da taxonomia supraspecifica de
Ciidae é, justamente, comparar estes géneros € questionar a validade
dos mesmos. Algumas sinonimias, inclusive, serao propostas em breve
(e.g., Nipponocis como sinonimo de Cis, ¢ Wagaicis como sinonimo de
Odontocis; John F. Lawrence, com. pes.).

Grande parte dos géneros tem ampla distribuicao geografica,
sendo alguns holarticos (Dolichocis Dury; Ennearthron; Hadreule Thomson;
Octotemnus; Ropalodontus; Strigocis Dury; Sulcacis Dury), palearticos
(Cisarthron Reitter), pantropicais (Xylographus), neotropicais (Falsocis
Pic; Malacocis Gorham; Porculus Lawrence) ou cosmopolitas ( Cis; Orthocis
Casey). Poucos géneros sao endémicos da regiao neartica (Plesiocis
Casey; Sphindocis Fall), da Europa Oriental (Diphyllocis Reitter; Wagaicis
Lohse), de ilhas do Oceano Atlantico (Atlantocis Israelson), do Oceano
Indico (Dimerapterocis Scott, Paratrichapus Scott e Tropicis Scott) e do
Pacifico (Apterocis Perkins, Scolytocis Blair).

Ciidae conta atualmente com cerca de 40 géneros e 600 espécies
descritas (Adbullah 1973; Lawrence & Lopes-Andrade 2007). Contudo,
sabe-se que a diversidade dessa familia € muito maior, principalmente
nos tropicos. Até o momento, as faunas melhor estudadas foram a
neartica (Casey 1884, 1898; Lawrence 1967b, 1971, 1974a,b, 1982), a
paleartica (Miyatake 1954, 1955, 1959, 1982, 1985; Nakane & Nobuchi
1955, 1956; Nobuchi 1955a,b, 1959, 1960a,b; Nobuchi & Wada 1956;
Chujo 1939, 1940a,b, 1941, 1966; Kawanabe 1993, 1994a,b, 1995a,b,
1996a,b, 1997a,b, 2002; Kawanabe & Miyatake 1996; Pope 1977; Reitter
1885, 1886, 1887, 1902a,b, 1911, 1913a,b, 1915; Thomson 1863; Abeille
de Perrin 1874a,b, 1876; Krolik 2002), e a fauna das ilhas do Pacifico
(Blackburn & Sharp 1885; Blair 1927, 1928, 1932, 1935, 1940, 1941,
1944; Zimmerman 1938, 1939, 1941, 1942).

Os estudos taxonomicos sobre a fauna neotropical se restringiram

a descricoes esparsas até o momento. Com excecao do trabalho de



Mellié (1849), a quase totalidade das espécies neotropicais foi descrita
por Bréthes (1922, 1923, 1924), Friedenreich (1881), Gorham (1883,
1886, 1898), Lawrence (1987), Lopes-Andrade (in Almeida & Lopes-
Andrade 2004; Lopes-Andrade & Zacaro 2003a,b; Lopes-Andrade et al.
2003; Lopes-Andrade et al. 2002) e por Pic (1916a,b, 1922, 1923, 1930,
1940). Até 2004, havia muitos géneros neotropicais ainda nao descritos
e somente uma chave taxonomica para as espécies do género Porculus
(Lawrence 1987).

Muitos autores tentaram estabelecer uma classificacao
supragenérica para Ciidae. A grande maioria das divisoes adotadas,
porém, foram artificiais e injustificadas (e.g., Cisinae & Octotemninae, in
Winkler 1927). Lawrence (1971), em sua revisao dos Ciidae da América
do Norte, adotou uma divisao simples de Ciidae em duas subfamilias:
Orophiinae e Ciinae. A primeira incluia os géneros Octotemnus Melli€,
Paratrichapus Scott, Ropalodontus Mellié, Scolytocis Blair e Xylographus
Mellié. Todos os outros géneros conhecidos até entao foram incluidos
em Ciinae. Posteriormente, o préprio Lawrence (1974a) alterou essa
classificacao, mudando o status dessas subfamilias para tribos (Orophiini
e Ciini) e, em um addendum, propos o retorno de Sphindocis denticollis
Fall para Ciidae, em uma subfamilia propria (Sphindociinae). Lawrence
(1974b) estudou em detalhes os imaturos de Sphindocis Fall, 1917 e,
finalmente, delimitou a subfamilia Sphindociinae com maior precisao.
Posteriormente, Lawrence (1982, 1987) utilizou esta ultima classificacao,
que também foi adotada por autores japoneses (e.g., Kawanabe 1993).
Entretanto, um estudo mais detalhado do género japonés Xylographella
levou a descricao de uma nova tribo de Ciinae (Kawanabe & Miyatake
1996), Xylographellini; segundo estes ultimos autores, o género Scolytocis
seria incluido, com ressalvas, nesta nova tribo.

Entretanto, em seu trabalho sobre os Coleoptera do mundo,
Lawrence et al. (1999) abandonaram a divisao de Ciinae em tribos, dada
a falta de homologias conhecidas para cada um desses taxa. Assim, nao
ha um consenso sobre a classificacao de Ciidae, e € necessario que se
encontrem homologias para justificar uma classificacao supragenérica
da familia. Muitos caracteres da morfologia externa de Ciidae sao

convergentes e, portanto, insatisfatorios para justificarem um



agrupamento, mesmo que artificial, para os géneros descritos. O estudo
da morfologia de genitalia de machos e fémeas contorna esse problema,
ja que se presume que os escleritos genitais sofram pressoes seletivas

distintas daquelas dos escleritos externalizados.

Relacoes Filogenéticas

A familia Ciidae pertence a superfamilia Tenebrionoidea (antiga
divisao Heteromera, in pars), da série Cucujiformia da subordem
Polyphaga. Esta subordem € a mais diversificada dentro dos Coleoptera.
Cucujiformia (Tenebrionoidea + Cucujoidea) é considerado um ramo
monofilético (Lawrence & Newton 1995). Grande parte das espécies
deste grupo possui algum grau de associacao ou dependéncia por
fungos (Lawrence et al. 1999). Dentro de Tenebrionoidea, Ciidae é
considerado um ramo basal, estando proximo a Pterogeniidae
(considerado como grupo irmao), Archecrypticidae, Prostomidae,
Mycetophagidae e Melandryidae (Lawrence 1982). Porém, essas
hipoteses de proximidade de Ciidae com outras familias consideradas
“basais” dentro de Tenebrionoidea sao abordagens completamente
empiricas, sem suporte filogenético real. Alguns autores modernos estao
questionando, inclusive, o posicionamento de Ciidae dentro de
Tenebrionoidea e propondo uma maior proximidade de Ciidae com
familias de Cucujoidea (pelo menos como hipoétese alternativa; Klaus-
Dieter Klass, comunicacao pessoal).

Nao ha nenhuma filogenia de Ciidae publicada, nem mesmo para
grupos de espécies ou géneros dentro desta familia. Todas as propostas
de relacoes filogenéticas encontradas até o momento na literatura sao
completamente empiricas, e se restringiram a indicacao de proximidade
entre alguns géneros. Ha, porém, trabalhos sobre filogenia de Ciidae
nao publicados. Na dissertacao de mestrado, apresentei uma analise
filogenética da familia (Lopes-Andrade 2004) baseada em caracteres
morfologicos externos que, em sua maioria, se mostraram altamente
homoplasicos. No mesmo estudo, porém, foram apresentados os
primeiros dados comparativos de morfologia de genitdlia, que se

mostraram consistentes para a classificacao especifica e genérica. A



morfologia de genitalia feminina apresentou caracteres interessantes
para a classificacao supragenérica da familia, mas nao havia dados
suficientes, naquele momento, para se obter conclusoes mais robustas
sobre as relacoes filogenéticas dos grandes grupos de Ciidae. Por isso,
considerei mais consistente trabalhar melhor os caracteres utilizados,
ampliar a matriz com os grupos terminais faltantes, e re-analisar os
dados. Isso deve ser feito apos a conclusao do doutorado, e s6 entao essa
filogenia sera publicada. Outro trabalho nao publicado sobre filogenia
de Ciidae foi feito recentemente pela equipe do Dr. Klaus-Dieter Klass
(Alemanha) com base em analises moleculares de algumas espécies de
Ciidae e de diversas familias de Cucujiformia. Alguns dados desse
trabalho corroboram a minha analise sobre dados morfologicos:
monofilia de Ciidae, polifilia de Cis e Sulcacis, € maior proximidade de
Sulcacis a géneros de Orophiini. Mas os dados moleculares nao
permitiram uma resolucao mais detalhada das relacoes dentro de
Ciidae.

Citogenética e Morfologia Interna

A maior parte das espécies de Polyphaga (Coleoptera) descritas
citogeneticamente apresenta o numero diploide 2n=20 cromossomos, €
a meioformula 9 + Xy, (Smith & Virkki 1978). Segundo estes autores
(op. cit.), o cariotipo ancestral de Polyphaga teria este mesmo numero
diploide; e o sistema de determinacao de sexo Xy, nao poderia ser
assumido como um carater ancestral, mas sim como uma vantagem
adaptativa comum em Coleoptera.

Ha poucos dados sobre citogenética de Ciidae na literatura. O
primeiro trabalho sobre a citogenética dessa familia foi feito por
Lawrence (1967a), que estudou duas espécies de Ciidae: Cis fuscipes
Mellié; e Cis impressus Casey. Esta ultima espécie foi sinonimizada com a
primeira no mesmo trabalho (op. cit.), com base nos argumentos de que
nao havia diferencas morfologicas entre elas e que possuiam o mesmo
numero diploide (2n = 14). Este autor (op. cit.) verificou, também, que

todos os individuos identificados anteriormente como C. fuscipes eram



fémeas e, finalmente, experimentos em laboratério sugeriram que essa
espécie seria partenogenética.

Smith & Virkki (1978) citam dados nao publicados sobre a
meioférmula de outras duas espécies: (i) Sulcacis lengi Dury, com 9 +
Xyps € (i) Octemnus laevis Casey, 10 + Xy,. Estes mesmos autores (op.
cit.) argumentam que preferem manter C. fuscipes € C. impressus como
espécies separadas (sem apresentarem, contudo, nenhum argumento
consistente). A Unica representacao da morfologia cromossomica de
Ciidae foi apresentada por Lopes-Andrade et al. (2003a) para Cis leoi
Lopes-Andrade et al., com meioférmula 1011 + Xyp.

Ha pouca informacao na literatura sobre a morfologia interna de
Ciidae. Descricoes histologicas da anatomia dos sistemas digestivo e
reprodutivo de adultos de Hadreule blaisdelli Casey foram feitas por
Klopfestein & Graves (1992). Segundo estes autores, as gonadas de Had.
blaisdelli tém basicamente o mesmo o padrao descrito para outras
espécies de Polyphaga: cada ovario é formado por trés ovariolos

telotroficos, e cada testiculo por trés testiolos.
Morfologia de Genitalia

Neste projeto, "genitalia" se refere ao conjunto de partes
esclerotizadas que compoe a "genitdlia externa” sensu Matsuda (1976).
Em Ciidae, a genitalia de machos é composta pelo 9° segmento (fusao
do 9° esternito e do 9° tergito), peca basal (falobase) e aedeagus
(conjunto do tégmen e lobo mediano). O aedeagus € geralmente
simétrico; o tégmen € o resultado da fusao dos parameéros; e o lobo
mediano (pénis) € o oOrgao copulatorio propriamente dito. Até o
momento, sabe-se que a genitdlia de fémea pode ser composta por um
par de paraproctos alongados, cada um sustentado por um baculo
longitudinal, coxitos divididos transversalmente e com um baculo
transversal sustentando a base (provavelmente homologo ao
gonangulo), estiletes (styli) bem desenvolvidos, inseridos nos apices dos
coxitos e espiculo ventral (spiculum ventrale) geralmente longo.

A morfologia de genitalia de machos tem sido extensivamente

usada na caracterizacao de espécies de Ciidae (e.g. Lawrence 1971), mas
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uma énfase maior sempre foi dada por autores japoneses (e.g. Kawanabe
1993; 1994a, b) e brasileiros (e.g. Almeida & Lopes-Andrade 2004;
Lopes-Andrade et al. 2002; Lopes-Andrade et al. 2003; Lopes-Andrade &
Zacaro 2003a, b). Devido ao diminuto comprimento da genitdlia, o mais
comum em trabalhos taxonomicos € a representacao da morfologia
dessa estrutura por esquemas simplificados. Contudo, recentemente o
uso de fotografias tem se mostrado mais efetivo e pratico (e.g. Lopes-
Andrade et al. 2003).

A morfologia de genitalia de fémea de Ciidae € pouco conhecida,
ha poucas citacoes na literatura (Thayer & Lawrence 2002) e nenhum
esquema ou dado descritivo detalhado, muito menos fotografias. Thayer
& Lawrence (2002) citam uma variacao do comprimento do spiculum
ventrale e do nimero de divisoes transversais dos coxitos (gonocoxitos),
que seria diferente em Ciini (quatro divisoes) e Orophiini (duas
divisoes). Contudo, estes autores analisaram poucos géneros, nao
apresentaram dados morfométricos, representacoes pictoricas, nem

detalhes estruturais.

JUSTIFICATIVA

Com excecao da subfamilia (monospecifica) Sphindociinae, nao
h4a nenhuma proposta consistente para a classificacao supragenérica de
Ciidae. A tribo Xylographellini nao inclui todos os géneros que possuem
as caracteristicas diagnosticas da tribo. A tribo Ciini inclui géneros que
sao mais proximos a Xylographellini ou a Orophiini. A morfologia de
genitalia masculina e feminina proporciona caracteres consistentes para
uma classificacao supragenérica de Ciidae (Lopes-Andrade 2004).
Contudo, nao ha nenhum estudo comparativo de genitalia que forneca
dados suficientes para o uso desses caracteres na classificacao da familia.
Alguns caracteres de genitalia masculina tém sido usados como
diagnosticos em descricoes de espécies, mas raramente foram
considerados como caracteres decisorios na classificacao genérica ou
supragenérica. Nao ha dados descritivos detalhados sobre genitalia de

fémea, nem mesmo para os géneros mais comuns de Ciidae.
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Pretendo, com o estudo comparativo apresentado aqui,
apresentar caracteristicas morfologicas de genitalias de macho e fémea
que possam ser usadas na diagnose de taxons genéricos e
supragenéricos de Ciidae. Esses dados serao importantes na proposi¢cao
de novos limites e status dos taxons ja reconhecidos e na delimitacao de

tribos ou subtribos em cada um desses grupos.
OBJETIVO

O objetivo geral desta tese € propor um novo sistema de

classificacao para Ciidae (Coleoptera: Tenebrionoidea).
METODOLOGIA
Distribuicao Geografica dos Grupos Estudados

Este estudo abrange todas as areas de ocorréncia de espécies da
familia Ciidae, que possui distribuicao mundial. Ha espécies analisadas
provenientes de todas as regioes biogeograficas, incluindo: (i) todos os
géneros descritos das Américas (Regioes Andina, Neotropical e
Neartica) e Oceania; (ii) todos os géneros (com excecao de Cisarthron)
das partes continentais das Regioes Paleartica e Etiopica (Africana); (iii)
os géneros com mais de uma espécie descrita da Regiao Indo-Malaia
(incluindo ilhas); (iv) representacao das faunas insulares dos oceanos

Atlantico (e.g., Atlantocis), Pacifico (e.g., Apterocis) e Indico (e.g., Tropicis).
Coletas

Alguns colaboradores realizaram coletas esporadicas e esparsas
nas regioes neotropical (Brasil, México), neartica (México, Canada),
paleartica (Alemanha, Escocia, Inglaterra, Japao, Polonia, Roménia) e
etiopica (Africa do Sul). Realizei pessoalmente coletas no Brasil (Minas
Gerais, Sao Paulo, Espirito Santo e Bahia) e no México (Veracruz e
Yucatan). As coletas no México forneceram exemplares em abundancia

de géneros raros em colecoes (e.g. Strigocis, Malacocis), além de permitir
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contato com um especialista na familia e troca de espécimes para
estudos, essenciais para a finalizacao deste trabalho.

O modo mais facil de encontrar ciideos € coletando corpos-de-
frutificacao de fungos orelhas-de-pau que, geralmente, apresentam
pequenos orificios na sua camada externa quando colonizados por estes
besouros. Esses fungos crescem em troncos de arvores em decomposicao
e, em alguns casos, em arvores ainda vivas de ambientes alterados ou
areas urbanas. Contudo, alguns ciideos apteros ou micropteros sao
coletados em serrapilheira, mas nao se sabe se eles so se dispersam pela

serrapilheira ou se estariam associados a fungos de solos.

Criacao de Ciideos em Laboratorio

Mantive algumas populacoes de ciideos em laboratorio pelas
seguintes razoes: (1) necessidade de obter grande niumero de individuos
para facilitar a descricao das espécies novas; (ii) obter genitalias melhor
preservadas; (ill) obter espécimes para troca com museus e
colecionadores particulares. Para isso, mantive cada populacao isolada,
em pote plastico com tampa perfurada (cada furo pequeno o suficiente
para evitar a passagem do menor ciideo). Quando necessario, coloquei
um recipiente de vidro com algodao e agua no pote para manter a
umidade do(s) fungo(s). Recolhi constantemente alguns individuos
adultos, mortos ou vivos, e os acondicionei em alcool absoluto.

Os ciideos sao faceis de serem transportados do campo e criados
em laboratoério. Isso se deve principalmente a seu habito de vida: o
fungo € alimento em todas as fases, e também serve de abrigo. Varias
geracoes podem ser mantidas sem precisar de adicao de mais corpos-de-
frutificacao e nem de cuidados na manutencao da temperatura e
umidade. Exemplo disso € que algumas das populacoes foram mantidas
por mais de quatro anos sem nem ao menos abrir o pote. Contudo,
alguns géneros de Ciidae nao se aclimatam facilmente em laboratério,

como é o caso de Phellinocis.
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Empréstimos e Doacoes por Instituicoes e Colecoes Particulares

Os (Ciidae utilizados na presente tese se encontram
temporariamente na colecao do Laboratorio de Orthopterologia (DBG)
da Universidade Federal de Vicosa. Organizei essa colecao, em grande
parte, durante a dissertacao de mestrado (no periodo de 2002 a 2004), e
a incrementei durante o doutoramento. Além dos espécimes da colecao
de referéncia, instituicoes nacionais e estrangeiras enviaram ciideos
como empréstimo ou doacao. Os acronimos de todas as colecoes
consultadas sao listados a seguir (origem e/ou curadores entre

parénteses):

ANIC—Australian National Insect Collection, CSIRO Entomology
(Canberra, Australia; Adam Slipinski & John F. Lawrence)
CMNC—Canadian Museum of Nature (Ottawa, Ontario, Canada; Bob
Anderson)

CNCI—Canadian National Collection of Insects (Ottawa, Ontario,
Canada; Pat Bouchard)

EMEC—Essig Museum of Entomology (Berkeley, California, EUA;
Cheryl Barr)

FMNH—Field Museum of Natural History (Chicago, Illinois, EUA;
Margaret Thayer)

GOPC—Glenda Orledge Private Collection (Bath, Reino Unido)
IEXA—Instituto de Ecologia (Xalapa, VeraCruz, México; Leonardo
Delgado)

KMMA—XKoninklijk Museum voor Midden Afrika (Tervuren, Bélgica;
Marc De Meyer)

LAPC—Cristiano Lopes-Andrade Private Collection (Vicosa, Minas
Gerais, Brasil)

MCZ—Museum of Comparative Zoology, Harvard University (EUA;
Phillip Perkins)

MHNG—Muséum d'Histoire Naturelle (Geneva, Switzerland; Giulio
Cuccodoro)

MZLU—Museum of Zoology, Lund University (Lund, Suécia; Roy

Danielsson)
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RKPC— Roman Krolik Private Collection (Polonia)

RRPC—Rafal Ruta Private Collection (Polonia)

SMTD— Staatliches Museum fiir Tierkunde (Dresden, Alemanha; Klaus-
Dieter Klass)

UGZM— Entomologia, Centro de Estudios en Zoologia, Universidad de

Guadalajara (Zapopan, Jalisco, México; José Luis Navarette-Heredia)

Todo esse material, em conjunto, representa cerca de 80% dos
géneros mundiais e 35% das espécies descritas para a familia. Ha, ainda,
cerca de 400 espécies novas que, se fossem descritas, aumentariam em
mais de 656% o numero de espécies de Ciidae. Contudo, a descri¢ao
exaustiva de novos taxons nao foi objetivo desta tese e nao seria viavel

dentro do tempo previsto para a conclusao do doutorado (quatro anos).

Estudo da morfologia externa

Estudei a morfologia externa dos espécimes tanto por observacao
direta em lupa como pela analise de fotografias em Microscopio
Eletronico de Varredura convencional (MEV) ou de pressao variavel
(MEV-PV). O estudo da morfologia externa nao teve carater
comparativo exaustivo. SO serviu de complemento aos trabalhos de
descricao de géneros, para a resolucao de problemas de identificacao de
géneros e espécies, e de delimitacao de taxons genéricos e
supragenéricos.

Observacoes e fotografia em estereomicroscopio

Observei os exemplares de museus e de colecoes particulares
diretamente sob estereomicroscopio (lupa). Dissequei os exemplares
vivos ou fixados em dlcool e, posteriormente, os montei em triangulo de
papel em alfinete entomologico (n° 1 ou 2), utilizando cola
hidrossoluvel. Registrei detalhes da morfologia externa por desenho sob
camara-clara ou por fotografia. No ultimo caso, utilizei uma camera
digital Canon S70 acoplada a uma lupa MZ16.

Em uma fase mais avancada da tese (na descricao de Neoapterocis,
no artigo sobre Falsocis Pic, e no artigo sobre Xylographellini) utilizei a

técnica de automontagem para a resolucao de problemas de

15



profundidade de campo em fotografias de grande aumento. A
automontagem consiste em construir uma imagem com base em
fotografias sequenciais em diferentes planos de foco. A imagem final ¢é
um mosaico desses planos, e permite a visualizacao de todo o objeto em
grande resolucao e riqueza de detalhes. Muitos softwares tém essa funcao
de automontagem, mas dei preferéncia ao freeware COMBINE ZM
(Hadley 2006). Inicialmente (descricao de Neoapterocis), obtive imagens
a partir de cinco ou seis fotos. Nos artigos trés e quatro da tese, o
melhor dominio da técnica me permitiu fotografar planos de foco com
distancias de 0,015 a 0,020mm. Isso gera de 20 a 40 fotos (em objetos de
0,bmm de profundidade, como muitos ciideos), permitindo a
construcao de imagens que mostram até pequenas variacoes da

superficie cuticular desses insetos.

Analise em MEV e MEV-PV
Para a andlise em MEV ou MEV-PV, foi utilizado o protocolo

descrito abaixo:

a. desidratar em série alcodlica (70, 80 e 100%; somente para
MEV);

b. passar no ponto critico (somente para MEV);

c. montar em suporte de aluminio (MEV e MEV-PV);

d. cobrir com ouro (somente para MEV);

e. analisar o material.

Fiz os registros fotograficos em MEV e MEV-PV utilizando meio
digital.

Analise da genitalia

Para estudar a morfologia da genitalia de machos e fémeas,
dissequei (i) espécimes vivos, (ii) fixados em alcool absoluto ou (iii)
montados em alfinetes entomologicos. Os numeros em algarismos
romanos indicam variagcoes no protocolo de disseccao, quando

pertinente, e a metodologia utilizada é descrita a seguir:
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a. hidratar em agua quente com detergente neutro (somente para
ii e iii) por 15 minutos;

b. remover o abdomen em solucao fisiolégica para insetos (i) ou
agua (ii e iii);

c. amolecer e clarear com solucao saturada de KOH por, no
maximo, 30 minutos*;

d. remover a genitalia do abdoémen;

e. montar a genitalia, entre lamina e laminula, utilizando como
meio de inclusao gel de dlcool polivinilico saturado em solucao de
lactofenol*%*;

f. secar a lamina em estufa a 60°C por uma hora, ou naturalmente
por trés a sete dias;

g. etiquetar a lamina, indicando: numero sequencial de registro;
espécie; e localidade;

h. etiquetar o espécime montado em alfinete com o numero de
referéncia da lamina de genitalia, ou fixar com esmalte na propria
laminas, nos casos em que o espécime for preservado

(principalmente no caso iii).

*Protocolo usado até 2005. De 2006 em diante, utilizei uma
solucao de KOH / Detergente / Agua (r - 1 : 20,
aproximadamente) onde amoleci os espécimes a frio durante 4 a
12h. Esta nova solucao se mostrou mais pratica para preparacao
de grande quantidade de material em pouco tempo _ um ajuste
metodologico necessario a conclusao da tese dentro do prazo.
Vale salientar que o amolecimento nessa solucao durante um
tempo maior (2 dias ou mais) permite a obtencao de preparacoes
melhores do que com solucao de KOH puro saturado ou

amolecimento a quente.

*%Gel de Downs (Downs 1943; Salmon 1947): Fazer uma solucao
A saturada de alcool polivinilico em agua a 60°C; fazer uma
solucao B de dcido fénico e acido latico na proporcao de 1:1;

misturar essas duas solucoes na proporcao 14 A : 11 B. Conservar
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solucao-estoque ao abrigo da luz. Esta solucao é téxica e deve ser

manuseada com cuidado!

Observei e fotografei as laminas contendo os escleritos genitais
em microscopio binocular. Registrei cada estrutura com uma ou mais
fotografias. No ultimo caso, integrei digitalmente duas ou mais
fotografias (de areas diferentes da estrutura) para compor uma imagem
final mostrando toda a estrutura. As fotografias originais foram sempre
coloridas e amplas (entre 5 e 12 megapixels, 72dpi). Dessa forma, obtive
melhores contraste e resolucao nas pranchas finais, apresentadas em
tons-de-cinza de alta resolucao (300 dpi). Em casos de estruturas com
focos em diferentes planos, utilizei fotografias em diferentes
profundidades de campo para a confeccao de uma imagem final mais
informativa (processo de automontagem, explicado anteriormente).

As melhores preparacoes sao aquelas obtidas por disseccao de
espécimes vivos, melhores ainda nas espécies que apresentam alta
esclerotizacao das estruturas de interesse. Contudo, grande parte do
material acessivel para estudo proveio de colecoes secas, com espécimes
coletados desde o inicio do século XIX. Portanto, nem sempre as
estruturas de interesse (escleritos genitais e pré-genitais de machos e
fémeas) se preservaram, nem se mantiveram integras no processo de
disseccao ou durante o tratamento quimico. Quando havia mais
espécimes disponiveis, fiz novas preparacoes. Em casos de espécimes
unicos ou raros, apresento as melhores preparacoes que obtive, mesmo
que muito aquém do almejado.

Outra variavel que contribuiu na qualidade final das fotografias
ou imagens foi o equipamento utilizado. Testei varias cameras digitais
(e.g. Sony T33; Nikon Coolpix 990, 995 e 4500; Canon S70), mas o
equipamento preferencial foi a camera digital Canon S70 acoplada ao
microscopio binocular (Olympus BX41 ou Leica DM2500) com um
adaptador Leica. Esta ultima combinacao nao permitiu a melhor
qualidade de imagem dentre todas, mas representou a melhor relacao
entre o tempo necessario para obter cada foto e a qualidade

(quantidade de informacao) _ fator extremamente importante em um
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estudo comparativo que utilizou mais de quatro mil fotografias e
imagens digitais.

Depois de tratadas digitalmente, organizei parte das fotografias e
imagens finais obtidas em pranchas, utilizando o software Corel Draw
(do pacote Corel X3). Confeccionei as escalas das pranchas por
comparacao direta com fotos de lamina de calibracao em diversos
aumentos (4x, 10x, 20x, 40x, 100x), de acordo com o microscopio
binocular, camera digital e configuracoes utilizadas em cada fotografia.

Descricao de espécies e géneros

Descrevi parte dos géneros novos (e respectivas espécies novas,
quando pertinente) encontrados em colecoes e em coletas em campo.
Na presente tese, limito essas descricoes a novos taxons com ampla
distribuicao geografica e com importantes caracteristicas morfologicas
de genitalia. Portanto, esta tese nao é um estudo taxondémico exaustivo,
nem apresenta descricoes de todos os géneros novos de Ciidae presentes
em colecoes.

A comprovacao que um taxon € realmente novo para a ciéncia
depende do estudo aprofundado da literatura disponivel, e de
comparagao com tipos primarios, paratipos ou paralectotipos. Ha varios
outros problemas que devem ser considerados: (i) alguns tipos estao
perdidos (e.g. os tipos das duas espécies de Trichapus) ou mal
preservados; (i1) muitas espécies sao conhecidas somente pelos tipos e
estes, em grande parte, estao em instituicoes fora do pais. Esses
exemplares tém que ser estudados in loco, ja que a remessa de tipos
primarios pelo correio € arriscada; (iil) alguns museus, como o Museu
de Zoologia de Londres (antigo Museu Britanico de Historia Natural:
BMNH) tém restricoes ao envio de espécimes ao Brasil; (iv) as
descricoes na literatura sao, muitas vezes, incompletas ou insatisfatorias;
(v) muitas espécies foram descritas somente com base em fémeas; (vi) a
literatura disponivel esta em diversas linguas, grande parte em latim,
francés, alemao, inglés, polonés, romeno, russo e japonés. Descrevo
nesta tese somente os taxons comprovadamente novos, quando todos os

problemas supracitados foram adequadamente contornados. A
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delimitacao de cada faxon nesta tese deve ser considerada como uma

hipotese, passivel de ser refutada em analises futuras.

A descricao de cada taxon seguiu o seguinte roteiro:

a. comprovar que o taxon ¢ novo;

b. separar todos os individuos presentes na colecao pertencentes
ao taxon,

c. dissecar alguns individuos para extracao da genitalia;

d. determinar e etiquetar o espécime que serd o holétipo
(macho), e os que serao paratipos (machos e fémeas);

e. analisar em MEV ou MEV-PV (quando possivel e
extremamente necessario) ou fotografar em microscopio
estereoscopico;

f. analisar a genitalia em microscopio binocular;

g. medir 10 representantes de cada localidade, quando houver
espécimes disponiveis, além do holotipo, seguindo os parametros
morfométricos determinados por Lawrence (1987);

h. encontrar caracteristicas diagnosticas para o taxon;

i. descrever a morfologia externa e a morfologia da genitalia de

machos e fémeas, quando pertinente.

RESULTADOS

Como resultado do trabalho de comparacao de genitdlias de
machos e fémeas de diferentes géneros, descrevo dois géneros e 22
espécies de diversos paises ou territorios, a saber: Brasil (SC, PR, RS,
MG, ES, BA, PA); Chile; Coléombia; Costa Rica; Dominica; Equador;
Guatemala; Fiji; Malasia; Mauritius; México; Nova Zelandia; Panama;
Porto Rico; Republica Dominicana; Reuniao; e Venezuela. Além disso,
redescrevo dois géneros: Phellinocis Lopes-Andrade & Lawrence, e
Neoapterocis Lopes-Andrade. Delimito duas tribos novas (Atlantociini e
Ceraciini), duas subtribos novas (Syncosmetina e Xylographina).
Também apresento novos limites para uma subfamilia (Orophiinae),

duas tribos (Orophiini e Xylographellini) e duas subtribos (Orophiina e
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Xylographellina), ja existentes. A nova classificacao que apresento aqui
€ um agrupamento de quase a metade das espécies da familia (boa parte
em Orophiinae sensu 1novo).

Apresento os resultados desta tese em forma de artigos publicados
em revista cientifica indexada (Artigos 1 a 3) e manuscritos completos

(Artigos 4 e 5). Os manuscritos (Artigos 4 e 5) nao devem ser

considerados publicacoes validas para fins de nomenclatura zoolégica,

em acordo com as normas do Codigo Internacional de Nomenclatura
Zoologica de 1999 (Capitulo 3, Artigos 8.2 e 8.3). Abaixo, listo os

artigos, cada um seguido de uma breve explanacao:

ARTIGO 1: Lopes-Andrade, C., Lawrence, J.F. (2005) Phellinocis, a new
genus of Neotropical Ciidae (Coleoptera: Tenebrionoidea). Zootaxa
1034: 43-60.

Neste artigo descrevo, em co-autoria com J. F. Lawrence, um
género Neotropical com trés espécies novas. Padronizamos a
nomenclatura para a genitalia de macho, e utilizamos a morfologia
dessa estrutura como carater diagnostico. Uma das espécies descritas
(Phellinocis romualdoi Lopes-Andrade & Lawrence) possui variacao intra-
especifica do namero de antendmeros e fémea com “févea” abdominal _
primeiros registros desses casos em Ciidae. Nao descrevemos a genitalia
de fémea do género, ja que preparacoes dessas estruturas s6 foram
obtidas por mim quase dois anos depois da submissao do artigo. No
quinto artigo da tese, este género € transferido de Ciini para a nova

tribo Ceraciini (em Orophiinae sensu novo).

ARTIGO 2: Lopes-Andrade, C. (2007) Neoapterocis, a new apterous
Ciidae (Coleoptera: Tenebrionoidea) genus from Mexico and Chile.
Zootaxa 1481: 35-47.

Descrevo um género aptero com duas espécies novas (uma do
Chile e a outra do México). Utilizo a morfologia de genitalia para
caracteriza-lo, ja que a morfologia externa € insuficiente para posiciona-
lo dentro da familia. E o primeiro caso de um género dptero de Ciidae
de terras continentais € a primeira representacao grafica da genitalia de

fémea de Ciidae. O exame de espécimes do Chile, depois que publiquei
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este artigo, me levou a duvidar dos limites do género: possivelmente, ha
um género chileno e outro mexicano. Contudo, ainda nao encontrei
caracteristicas que possam justificar a separacao de Neoapterocis em dois
géneros _ isso depende da revisao dos géneros de Ciidae compostos

somente por espécies apteras.

ARTIGO 3: Lopes-Andrade, C. (2007) Notes on Falsocis Pic (Coleoptera:
Tenebrionoidea: Ciidae), with the description of an endangered
Brazilian species. Zootaxa 1544: 41-58.

Neste artigo, redescrevo o género Falsocis Pic. Discuto o
posicionamento de Falsocis dentro da familia Ciidae com base,
principalmente, em caracteres de genitalia de macho e de fémea.
Descrevo uma espécie nova (Falsocis brasiliensis Lopes-Andrade), e
argumento que esta espécie esta ameacada de extincao. Falsocis
apresenta caracteristicas externas convergentes com caracteristicas de
Orophiini. Mas apresento dados contundentes de morfologia de
genitalia de fémea que justificam a permanéncia desse género na

subfamilia Ciinae.

ARTIGO 4: The tribe Xylographellini (Coleoptera: Tenebrionoidea:
Ciidae).

Utilizo a morfologia de genitalia de macho e fémea para discutir
os limites da tribo Xylographellini e sua relacao com outros grupos de
Ciidae. Transfiro trés géneros para Xylographellini, nas subtribos
Xylographellina (Xylographella e Scolytocis) e Syncosmetina subtr. nov.
(Syncosmetus e Tropicis). Discuto os limites e/ou distribuicao de 21
espécies de quatro géneros. Dezesseis espécies sao descritas (15 Scolytocis
e 1 Tropicis), de ilhas dos oceanos Indico, Pacifico e Atlantico (Mar do
Caribe), e de toda a Regiao Neotropical. Apresento, além da descricao
das genitalias de macho e fémea desses quatro géneros, dados
comparativos sobre a morfologia de antena, aparelho bucal, asas

membranosas (quando presentes) e €litros.

ARTIGO 5: The subfamily Orophiinae sensu mnovo (Coleoptera:

Tenebrionoidea: Ciidae).
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Neste artigo, comparo a morfologia de genitilia de fémea e
macho de cerca de 75% dos géneros descritos de Ciidae. Apresento a
morfologia de genitalia de fémea em detalhes e de forma comparativa
pela primeira vez. De forma complementar, discuto dados gerais de
morfologia externa _ resultado da comparacao de mais de 220 espécies
de Ciidae. Com isso, proponho uma nova classificacao supragenérica de
Ciidae, transferindo parte dos géneros originalmente em Ciini para
novas tribos e subtribos, ou tribos ja existentes e incluidas em
Orophiinae sensu novo. Sugiro que caracteristicas de genitalia de fémea
sao homologias de Orophiinae. Essa nova classificacao torna coerentes
diversas informacoes sobre a biologia de ciideos, abrindo um novo

campo para estudos ecologicos e biogeograficos.
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Cristiano Lopes-Andrade & John F. Lawrence, 2005
Zootaxa 1034: 43-60

33



34



35



36



37



38



39



40



41



42



43



44



45



46



47



48



49



50



51



52



ARTIGO II: Neoapterocis, a new genus of

apterous Ciidae (Coleoptera: Tenebrionoidea)
from Chile and Mexico

Cristiano Lopes-Andrade, 2007
Zootaxa 1481: 3547

53



54



55



56



57



58



59



60



61



62



63



64



65



66



67



68



ARTIGO III: Notes on [Falsocis Pic
(Coleoptera: Tenebrionoidea: Ciidae), with
the description of an endangered Brazilian
species

Cristiano Lopes-Andrade, 2007
Zootaxa 1481: 3547

69



70



Zootaxa 1544: 41-58 (2007) ISSN 1175-5326 (print edition)

WWW.mapress.com/zootaxa/ ZOOTQ X 4

Copyright © 2007 - Magnolia Press ISSN 1175-5334 (online edition)
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Abstract

The genus Falsocis Pic is redescribed based on F opacus Pic and F. brasiliensis sp. nov. an endangered Brazilian spe-
cies. A key to males of the species of Falsocis is provided, together with a description of the external morphology of
adults and of the morphology of male genitalia of both species. In addition, the female genitalia of F. brasiliensis sp. nov.
are described. Falsocis is included in the tribe Ciini, and its relationship with Acanthocis Miyatake and other Ciidae gen-
era is discussed. Falsocis brasiliensis sp. nov. is known from only three Atlantic Forest remnants, all surrounded by
urban areas, pastures or agriculture, and is probably one of the most endangered Brazilian ciids.

Key words: Beetle, Neotropical, Ciinae, Ciini, Atlantic Forest, Conservation Biology

Resumo

O género Falsocis Pic ¢ redescrito com base em F opacus Pic e F. brasiliensis sp. nov., uma espécie brasileira
ameagada. Uma chave para machos das espécies de Falsocis ¢ apresentada, juntamente com a descrigdo da morfologia
externa de adultos e morfologia de genitalia de macho de ambas as espécies, e genitalia de fémea de F brasiliensis sp.
nov. Falsocis € incluido na tribo Ciini, e sua relagido com Acanthocis Miyatake e outros géneros de Ciidae € discutida.
Falsocis brasiliensis sp. nov. ocorre somente em trés fragmentos de Mata Atlantica, todos circundados por areas urba-
nas, pastos e agricultura, e ¢ provavelmente um dos ciideos mais ameagados do Brasil.

Palavras-chave: Besouro, Neotropical, Ciinae, Ciini, Mata Atlantica, Biologia da Conservagio

Restimen

Se redescribe al género Falsocis Pic, con base en F. opacus Pic y F. brasiliensis sp. nov., una especie amenazada de Bra-
zil. Se presenta una clave para los machos de Falsocis, asi como la descripcion de morfologia externa de adultos y de
genitalia masculina de ambas especies, y de la genitalia femenina de F. brasiliensis sp. nov. Se incluye a Falsocis en la
tribu Ciini, y se discute a sus relaciones con Acanthocis Miyatake y otros géneros. Falsocis brasiliensis sp. nov. ocurre
solamente en tres fragmentos de Bosque Atlantico, todos rodeados por area urbana, areas de pastizal y agricolas, y es
probablemente uno de los Ciidae mas amenazados de Brasil.

Palabras-Clave: Coleoptero, Neotropical, Ciinae, Ciini, Bosque Atlantico, Conservacion

Introduction

Falsocis Pic is a distinct genus, which seems to be restricted to the Neotropical Region. Falsocis opacus Pic
and the subspecies Falsocis opacus flavus Pic were originally described from French Guiana (Pic 1916,
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1922), but the species also occurs in northern Brazil. Blackwelder (1945) and Abdullah (1973) referred to this
genus as “Falcocis” and “Falcosis™, respectively, and derived the specific and subspecific epithets as the
genus name were feminine. According to the International Code of Zoological Nomenclature (International
Commission on Zoological Nomenclature 1999), the correct original spelling of a name is to be preserved
unaltered (Art. 32.3), except in the cases treated under Article 34. “Falcocis” and “Falcosis” are neither
emendations nor mandatory changes, and should be considered incorrect subsequent spellings (Art. 33.3). In
addition, Falsocis is a masculine noun, because it ends in the masculine Greek word “cis” (Art. 30.1.2). Since
the works of Pic (1916, 1922), and the citations of Blackwelder (1945) and Abdullah (1973), few references to
the genus are found in the literature. Lawrence (2001) informally cited the genus to Costa Rica. Lopes-
Andrade (2002) cited the genus to Brazil and provided a photograph of a live male Falsocis (see Lopes-
Andrade 2002, Fig. 3B), which is the specimen chosen as the holotype of the new species described here.

In this work, I redescribe Falsocis Pic and discuss the taxonomic limits of the genus. I also provide a brief
diagnosis of Falsocis opacus Pic and describe Falsocis brasiliensis sp. nov., an endangered Brazilian species.

Material and Methods

Permanent slide preparations followed the protocol described by Lopes-Andrade et al. (2003). Analysis and
photography of slide preparations were made under an Olympus BX41 or BX61 transmitted light microscope.
Measurements were taken under an MBS-9 stereomicroscope with a special scale ocular. Final comparisons
and descriptions of general external morphology were made under a Leica MZ16. Digital photographs of slide
preparations and whole specimens were taken with a Canon S70. Final images of dorsal, lateral, ventral and
frontal views of the body were the result of joining 30 to 45 photographs in different focus using the software
CombineZM (Hadley 2006). Scanning Electron Micrographs (SEMs) of Falsocis brasiliensis sp. nov. were
obtained using a LEO 435VP under variable pressure (which does not require prior metal coating). Images
were arranged and standardized using Corel Photo Paint and Corel Draw X3 software. The distribution map
(Fig. 24) was made using the software ArcMap 9.0.

Terms for external morphology, male genitalia and pregenital segments of ciids are explained and dis-
cussed by Lopes-Andrade & Lawrence (2005). The terms mesoventrite and metaventrite (introduced by
Lawrence 1999) have been used in place of the misapplied terms mesosternum and metasternum respectively
(see Lopes-Andrade & Lawrence 2005; Lopes-Andrade 2007). Terms for female terminalia are briefly
explained by Lopes-Andrade (2007).

The following symbols are used for measurements and ratios: TL = total length (including head measured
from above); PL = pronotal length along midline; PW = greatest pronotal width; EL = elytral length (median
length from base of scutellum to elytral apex); EW = greatest elytral width; GD = greatest depth. The range,
mean and standard deviation are given for measurements and ratios of males and females (when available).
The ratio GD/EW was taken as an indication of degree of convexity; TL/EW indicates degree of body elonga-
tion. The species description provided here is based on the holotype, which is a fully pigmented male, and dif-
ferences among paratypes are given in the section on Variation. Description of male genitalia was based on
the comparison of specimens from all known localities.

I could not examine the primary types of Falsocis opacus Pic and Falsocis opacus flavus Pic. Presumably,
both types are in Maurice Pic Collection, which now belongs to the Muséum National d'Histoire Naturelle
(MNHN, Paris, France). I could not afford to visit MNHN, and I preferred not to take the risk of receiving pri-
mary types by mail. Unfortunately, most of the primary types of Brazilian ciids are deposited in institutions
outside of Brazil (mainly in European museums), and some are even lost (e.g. the types of Trichapus Frieden-
reich; see Lawrence 1987). The primary types of Brazilian species described by Lawrence (1987), and the
ones described by my colleagues and I (Lopes-Andrade et al. 2002; Lopes-Andrade & Zacaro 2003a, b;
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Lopes-Andrade et al. 2003; Almeida & Lopes-Andrade 2004; Lopes-Andrade & Lawrence 2005) are all
deposited in MZSP (Sao Paulo, Brazil; see acronym below).

Specimens examined have been deposited in (or belong to) the following institutional and private collec-
tions (with acronyms used in this paper):

CMN Canadian Museum of Nature (Ottawa, Ontario, Canada)

LAPC Cristiano Lopes-Andrade Private Collection (Vigosa, Minas Gerais, Brazil)
MZSP Museu de Zoologia da Universidade de Sao Paulo (Sdo Paulo, Brazil)
SMTD Staatliche Museum fiir Tierkunde (Dresden, Germany)

Falsocis Pic, 1916 (Figs 1-24)

Falcocis in Blackwelder 1945: 549 (incorrect subsequent spelling)
Falcosis in Abdullah 1973: 231 (incorrect subsequent spelling)

Type species
Falsocis opacus Pic, 1916, by monotypy

Included taxa
Falsocis opacus Pic, 1916
Falsocis opacus flavus Pic, 1922
Falsocis brasiliensis sp. nov.

Diagnosis

The genus may be distinguished from other ciid genera by the combination of an extremely convex body,
dual vestiture of pronotum and elytra, triangular scutellum, fully developed hind wings, flat prosternum
(slightly convex), laminate prosternal process, each protibia with outer margin expanded to form a single
tooth, metaventrite disc small and with discrimen extending from posterior to anterior margin. Males have the
frontoclypeal ridge curved upwards and bearing a pair of small tubercles on the anterior edge; lateral corners
angulate, or produced upwards to form a pair of long curved horns; the anterior pronotal edge elevated and
produced forwards; and a distinct setose patch in the first abdominal ventrite.

Redescription

Length 2.00-3.15mm. Body oval, oblong (between 1.48 and 1.97X as long as wide), extremely convex
(GD/EW = 0.78-0.88), vestiture of pronotum and elytra dual, consisting of small, inconspicuous decumbent
setae and stout, conspicuous suberect to erect setae, all yellowish. Head not visible (Fig. 1) or barely visible
from above (Fig. 7); disc convex, subglabrous, with coarse and sparse punctation; interstice between punc-
tures microreticulate. Frontoclypeal ridge in male curved upwards and bearing two small tubercles on the
anterior edge (Figs 4, 10), lateral corners angulate (Fig. 4) or produced to form a pair of long horns (Fig. 10).
Head, pronotum and elytra punctation single, coarse, irregularly distributed; each puncture bearing a seta
(small and decumbent or stout and erect). Antennae (Figs 14, 17) inserted beyond eyes, with 10 antenno-
meres; funicle subglabrous; club with three antennomeres, transverse, loose, more setose than funicle; each
antennomere of the club bearing four sensillifers formed by a group of indistinctly organized sensilla. Mouth-
parts (Fig. 18) with galea and lacinia subcircular; prementum longer than wide, with labial palpi inserted at its
apex; labial palpi very small, basal palpomere reduced to a thin lamella and barely visible (even at magnifica-
tions of 200X), second palpomere broad and conspicuous, apical palpomere cylindrical. Eyes (Fig. 14) prom-
inent, finely facetted, each eye usually with more than 70 ommatidia. Pronotal surface densely punctate;
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punctation coarse; anterior edge elevated and produced; males with anterior edge strongly developed forwards
to form a plate that narrows towards a straight anterior edge (Figs 1-3, 7-9); apical margin of the plate slightly
sinuous (Figs 1, 7), sometimes with a patch of long setae on either side (Figs 7, 9-11); lateral pronotal carinae
finely crenulate, invisible for their entire lengths from above (Figs 1, 7); antero-lateral pronotal corners
broadly rounded or angulate, slightly to distinctly produced forwards. Scutellum triangular (Fig. 13). Elytra
strongly convex; lateral to posterior margins bending ventrally (Figs 3, 9, 11, 16); humeri angulate; lateral car-
inae strong, forming epipleura below more large at base and tapering to basal third, then continuing as a nar-
row line (Fig. 9, 11, 16) or expanding again until the apex (Fig. 3). Hindwings present and fully developed
(Fig. 19). Prosternum short, flat (slightly convex), without carina at midline (Fig. 15); prosternal process
short, as long as the prosternum length at midline, laminate, slightly curved inwards. Procoxae subconical
(Figs 3, 9, 11, 15), slightly projecting below the plane of the prosternal process. Procoxal cavities opened
behind, each aperture width being almost half the length of the prosternal process. Each tibia without spines;
outer apex of each protibia expanded to form a single tooth (Fig. 11, arrow). Each tarsus with four tarsomeres.
Meso and metacoxae contiguous. Metaventrite almost as long as the first ventrite at midline; discrimen
extending from anterior margin throughout the disc at midline, almost reaching the posterior margin. First
abdominal ventrite longer than the following ventrite at midline, but smaller than the second and third abdom-
inal ventrites together; males bearing a distinct setose patch at midline (Fig. 16, arrow). Male genitalia well
sclerotized; ninth segment V-shaped; eighth sternite (Figs 5, 21) with anterior margin curved inwards, corners
angulate and slightly produced; aedeagus (Figs 6, 20, 22) with tegmen twice to four times as wide as median
lobe (penis); tegmen nearly as long as median lobe. Female genitalia as described for Falsocis brasiliensis sp.
nov. (Fig. 23; see below).

Comments

Unfortunately, the description of F. opacus flavus by Pic (1922) is excessively brief, being only “Colora-
tion flave. Guyane”. It is not possible either to give this taxon separate species status, or to synonymize it with
F. opacus, until the types of Pic are examined.

Lawrence & Lopes-Andrade (2005) mentioned 14 ciid genera with a combination of concave or bicon-
cave prosternum and laminate prosternal process, including Falsocis. However, Falsocis does have a flat
(slightly convex) prosternum, without distinct concavity.

Within the current classification of Ciidae, Falsocis Pic may be placed in the tribe Ciini of the subfamily
Ciinae. It lacks the spinose outer tibial edges that characterize both Orophiini (Lawrence 1974a) and
Xylographellini (Kawanabe & Miyatake 1996) and the distinctive type of antennal club, prementum and male
genitalia found in the latter tribe.

Key to the males of Falsocis Pic

1 Frontoclypeal ridge with corners obtusely angulate (Fig. 3—4). Anterior pronotal plate completely con-
cealing the head from above (Fig. 1), with anterior margin bearing a row of stout setae similar to those of
lateral margins. Pronotal disc (Fig. 1) with dense punctation, punctures separate by a distance of one
puncture width or less. Elytral apices explanate and broadly crenulate (Figs 1-3). Epipleura larger at base
and tapering to basal third, then expanding again until the apex (Fig. 3). Aedeagus elongate, around four
times as long as wide (Fig. 6). TL around 3mm. Amazon Forest (Fig. 24), in French Guiana and northern
232 V2 | OSSR Falsocis opacus Pic

- Frontoclypeal ridge with corners produced upwards to form a pair of long curved horns (Figs 8, 10). Head
partially visible from above (Fig. 7). Apex of anterior pronotal plate bearing a patch of long setae on
either side (Figs 7, 9—-11). Pronotal disc with sparse punctation (Fig. 7), punctures separate by a distance
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In the male genitalia, the eighth sternite (Fig. 5) has angulate and slightly produced corners. The basal
piece (Fig. 6) is conspicuous, U-shaped, and half the length of aedeagus. The aedeagus (Fig. 6) is four times as
long as wide, tegmen twice as wide as median lobe, and median lobe almost as long as tegmen.

The species is known only from the Amazon Forest (Fig. 24), and is one of the largest Neotropical Ciidae.

Specimen examined
Brazil: (CMN) labeled: /BRAZIL Para Altamira 6.iv.1986 N. Degallier [printed]/Falsocis opacus Pic
[handwritten] Det J. F. Lawrence [printed]/.

Variation
Just one specimen was examined, with measurements (in mm) and ratios as follows: TL 3.15; PL 1.25;
PW 1.55; El 1.80; EW 1.60; GD 1.25; PL/PW 0.81; EL/EW 1.13; EL/PL 1.44; GD/EW 0.78; TL/EW 1.97.

Falsocis brasiliensis sp. nov. (Figs 7-24)

Falsocis sp. in Lopes-Andrade (2002).

Etymology
The specific epithet refers to Brazil, terra typica of this species.

Diagnosis

The species may be distinguished from F. opacus by the smaller body length (2.8mm or less), pronotal
punctation sparse, and epipleura large at base and tapering to basal third, then continuing as a narrow line.
Males have the corners of the frontoclypeal ridge produced upwards to form a pair of lateral horns (Fig. 10),
and apex of the anterior pronotal plate bearing a patch of long setae on either side (Figs 7, 9-11).

Description

Holotype. , measurements in mm: TL 2.20; PL 0.90; PW 1.20; EL 1.30; EW 1.30; GD 1.15. Ratios: PL/
PW 0.75; EL/EW 1.00; EL/PL 1.44; GD/EW 0.88; TL/EW 1.69. Body oblong, strongly convex, reddish
brown. Head concave on dorsum, with disc slightly convex; frontoclypeal ridge produced upwards, with cor-
ners forming lateral long horns produced upwards and slightly curved backwards (Figs 8, 10) and bearing two
small, inconspicuous tubercles between them (Fig. 10). Antennae (Figs. 14, 17) with length of the antenno-
meres (in mm) as follows: 0.080; 0.048; 0.036; 0.031; 0.027; 0.022; 0.019; 0.055; 0.054; 0.087. Pronotum
strongly convex, dorsum with irregular, distinct, single punctation; punctures broad, uniform in size, separated
by a distance of one to three puncture widths; each puncture bearing a small and decumbent or a stout and
erect yellowish seta; interstices between punctures smooth; lateral corners angulate and produced forwards
(Fig. 8); antero-lateral margins (beyond lateral angles) curved upwards and bearing a row of small setae; ante-
rior edge strongly developed forwards to form a plate that narrows towards a straight anterior edge, this edge
bearing a tuft of long setae on either side (Figs 7-9). Scutellum triangular (Fig. 13), with punctures bearing
suberect setae. Elytra strongly convex, sides (seen from above) slightly diverging for the first three quarters of
their lengths, then converging towards their apices; disc with distinct, irregular and single punctation; punc-
tures and their setae similar to those on pronotum; interstices between punctures smooth; lateral and apical
margins not visible from above (Fig. 7), curving downwards (Fig. 9); epipleura tapering to basal third, then
continuing as a narrow line until apex (Figs 9, 11, 16). Hindwings fully developed (Fig. 19). First abdominal
ventrite with a margined setose patch (Fig. 16).
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FIGURES 11-12. Falsocis brasiliensis sp. nov. 11. SEM of the male holotype, ventral view; note the tooth at the outer
apex of protibia (arrow). 12. SEM of a female paratype, dorsal view.

Type series

Holotype. (MZSP), Brazil: labeled /BRASIL: MG Vigosa x.2000 leg. C. Lopes-Andrade [printed)/Fal-
socis brasiliensis Lopes-Andrade HOLOTYPUS [printed in red paper)/. Paratypes. Brazil: 2, 2
(LAPC), same data as holotype; 3, 1 /BRASIL: MG Vigosa, Mata da Biologia 20.1.2002 leg C. Lopes-
Andrade [printed]/; 3 , 1 (LAPC) /BRASIL: ES Venda Nova do Imigrante 31.v.2002 leg. R. Falqueto/;
3 .3 (1 completely dissected, LAPC; 1 preserved for molecular analysis, SMTD; remaining specimens
at LAPC) labeled /BRASIL: BA Jussari; “RPPN Serra do Teimoso™; 23.iii a 17.1v.2005 leg. K. S. Furieri/. All
paratypes with a second label /Falsocis brasiliensis Lopes-Andrade PARATYPUS [printed in yellow paper]/.

Variation

Males (n = 10. including the holotype), measurements in mm: TL 2.00-2.80 (2.26 + 0.22); PL 0.80-1.15
(0.89 £ 0.11); PW 1.10-1.45 (1.24 + 0.10); EL 1.25-1.65 (1.36 + 0.11); EW 1.25-1.55 (1.37 £ 0.09); GD
1.05-1.25 (1.13 £ 0.06). Ratios: PL/PW 0.65-0.79 (0.72 + 0.04); EL/EW 0.93-1.04 (0.99 £ 0.04); EL/PL
1.42-1.69 (1.54 + 0.10); GD/EW 0.78-0.88 (0.83 £ 0.04); TL/EW 1.54-1.81 (1.65 = 0.07).

Females (n = 5), measurements in mm: TL 2.00-2.35 (2.15 £ 0.15); PL 0.75-0.95 (0.81 £ 0.08); PW
1.15-1.25 (1.20 = 0.05); EL 1.25-1.45 (1.33 £ 0.09); EW 1.25-1.40 (1.34 + 0.05); GD 1.05-1.20 (1.11 +
0.05). Ratios: PL/PW 0.65-0.76 (0.67 £ 0.06); EL/EW 0.93-1.07 (0.99 £ 0.05); EL/PL 1.47-1.93 (1.65 +
0.17); GD/EW 0.78-0.88 (0.83 + 0.04); TL/EW 1.48-1.68 (1.60 + 0.08).

Specimens from Jussari are darker than the ones from Vigosa and Venda Nova do Imigrante. Their male
genitalia are slightly smaller, but their general morphology is not sufficiently different to suggest that they
comprise a distinct species or subspecies. When carefully compared, the external morphology and the mor-
phology of male genitalia from the three known localities varies little among specimens.
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FIGURES 13-16. SEM of Falsocis brasiliensis sp. nov.; male holotype, unless otherwise specified. 13. Female
paratype, scutellum. 14. Antenna. 15. Prosternum, prosternal process and procoxae. 16. Abdominal ventrites; note the
setose patch in the midline of the first abdominal ventrite (arrow).

Biology and Distribution

All known specimens were collected in basidiocarps of an unidentified species of Phellinus Quél.
(Hymenochaetaceae). Live specimens were observed feeding on the dorsum of the basidiocarp, making con-
vex excavations on its surface (pers. obs.). Other Ciidae species usually explore the basidiocarp from the ven-
tral to the dorsal surface.

Falsocis brasiliensis sp. nov. was found just in three small Atlantic Forest remnants (Fig. 24), as follows:
(i) “Mata da Biologia” remnant (around 75ha), Vigosa county in the state of Minas Gerais (20°45°S,
42°52°W); (ii) valley of Lavrinhas, rural area of Venda Nova do Imigrante county in the state of Espirito Santo
(20°20°S, 41°08°W); (iii) “RPPN Serra do Teimoso”, Jussari county in the state of Bahia (Cocoa Coast;
15°11'S, 39°29'W), a small private protected area (around 200ha). In Vigosa, just eleven specimens (nine
included in the type series) were collected, as a result of considerable collection effort between 1999 and
2006. In Jussari, specimens collected were bred in laboratory from April 2005 to August 2006, when the last
live female was found. Including the remains of dead specimens and the six specimens included in the type
series, around three generations succeeded in each of two basidiocarps collected in Jussari. In this case, gener-
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ations were estimated as the number of dead couples found sequentially in the fungi from April 2005 up to
August 2006.
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FIGURES 17-19. Falsocis brasiliensis sp. nov. 17. Antenna. 18. Part of mouthparts showing the prementum (pm),
labial palpi (Lp), lacinia (Ic), galea (gl) and maxillary palpi (m.p). 19. Hind wing.
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Discussion

Systematics

The reasons to place Falsocis in Ciini, as proposed here, deserve some explanation. The current suprage-
neric classification of Ciidae is based in traditional external morphological characters (e.g. number of anten-
nomeres, secondary sexual characters, shape of protibiae). An exception is the tribe Xylographellini, which is
defined by a combination of traditional characters (e.g. shape of the procoxae and the prosternal process)
together with the morphology of male genitalia and mouthparts (Kawanabe & Miyatake 1996). Most of the
ciids live in tunnels excavated inside basidiocarps, which imposes strong selective pressures over their body
shape. Therefore, morphological convergences are expected, and such convergences have led to several
incongruities in the classification of the family. In addition, characters such as number of antennomeres may
vary within a genus, or even within a species (e.g. in Phellinocis romualdoi Lopes-Andrade & Lawrence).
Suprageneric taxa should be defined by a unique combination of characters (autapomorphies, whenever possi-
ble), in order to support more stable taxonomic classifications. Xylographellini is a good example, as it is well
defined by a combination of peculiar characters: labial palpi inserted at the middle of prementum; antennal
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club compact, with more than four sensillifers in each antennomere; ninth-segment (spiculum gastrale) of
male Y-shaped. Considering these characters as autapomorphies, Scolytocis Blair and Tropicis Scott may also
be included in Xylographellini, although Tropicis has an enlarged prosternal process and cylindrical procoxae
similar to that found in several Ciini genera (e.g. Cis Latreille and Ennearthron Melli¢). The shape of the
prosternal process varies within Ciini (e.g. Porculus Lawrence has laminate prosternal process); therefore it
cannot be used to define the tribe. Among the other suprageneric taxa of Ciidae, Sphindociinae is well defined
by unique morphological characters of larva and adult (see Lawrence 1974b). However, no autapomorphy is
known for either Orophiini or Ciini. While comparing the female genitalia of Ciidae for a forthcoming work, I
observed that this structure is distinctly modified in Orophiini and Xylographellini (see Lopes-Andrade 2007
for a brief description), as well as in several genera currently included in Ciini (e.g. Ceracis Mellié¢; Phelli-
nocis Lopes-Andrade & Lawrence; Sulcacis Dury). Morphology of female genitalia, together with characters
of external morphology, may be good arguments to exclude these and other genera from the tribe Ciini. How-
ever, this situation is rather complex and will be treated in a separate work (Lopes-Andrade in preparation).
For the discussion provided here, it is important to emphasize that Falsocis does not have such a modified
female genitalia. Therefore, the maintenance of Falsocis in Ciini as proposed here is not arbitrary.

Falsocis has subconical procoxae slightly extending ventrally below the plane of the prosternum, and
laminate prosternal process, a character combination currently regarded as diagnostic of Orophiini and
Xylographellini (Kawanabe & Miyatake 1996; Lawrence 1974a). However, Falsocis differs from the Orophi-
ini and Xylographellini genera in a number of ways. In both of these tribes the female genitalia are reduced
and modified (pers. obs.), the tibiae bear spines along the outer margin from the apical angle to at least the
basal third, the antero-lateral angles of the pronotum are never produced forwards, and the anterior pronotal
margin and frontoclypeal ridge are usually devoid of conspicuous secondary sexual characters. Within Ciini,
Falsocis is quite distinct due to its combination of large body size, high convexity, distinct morphology of
male pronotal margin and frontoclypeal ridge, and the above-mentioned procoxae and prosternal characters
resembling Orophiini. The reduced first palpomere of labial palpi, in combination with the comparatively
well-developed lacinia, seems also to be unique to Falsocis. The morphology of mouthparts deserves careful
attention in Ciidae taxonomy, as it provides strong characters of phylogenetic importance (Kawanabe 2002;
Lopes-Andrade pers. obs.). Information on mouthparts is briefly summarized by Lopes-Andrade (2007), but
more extensive comparisons between genera are necessary before any conclusions can be drawn. The reduced
metaventrite disc of Falsocis resembles that of apterous or micropterous genera (Lopes-Andrade 2007), but
the hind wings are fully developed and functional. Among the Ciini, a similar case of a macropterous genus
with reduced metaventrite is Malacocis Gorham, which also has a similar prosternum and prosternal process
to that of Falsocis. However, Malacocis has reduced and modified female genitalia, and the protibial apices
bear spines, characteristics that more closely resemble Sulcacis Dury and Ceracis Mellié than Falsocis.

Within the Ciini genera, Falsocis most closely resembles Acanthocis Miyatake by the combination of the
following characters: vestiture of two sorts of setae; head almost or completely concealed from above by
pronotum; frontoclypeal ridge in male produced upwards, with sides distinctly angulate or each produced to
form a long horn; anterior pronotal edge forming an elevated plate, produced forwards more strongly in males
than in females; antero-lateral pronotal angles produced forwards; laminate prosternal process; each protibia
expanded near outer apex to form a single tooth; meso and metacoxae subcontiguous to contiguous. In Acan-
thocis inonoti Miyatake, the frontoclypeal ridge of males bears one conspicuous horn at each side and two
small tubercles between them, as in F. brasiliensis sp. nov. However, Acanthocis Miyatake differs from Fal-
socis in having a longitudinal carina at the midline of the prosternum, and first abdominal ventrite of males
devoid of a setose patch (Miyatake 1954; Nobuchi 1959). Although both Acanthocis and Falsocis may be
confused with Cis in a dorsal view, they are easily distinguished from Cis by the combination of characters
mentioned above.
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FIGURES 20-23. Falsocis brasiliensis sp. nov. 20, Male genitalia, specimen from Venda Nova do Imigrante (in the
state of Espirito Santo). Ventral view showing tegmen (teg), with its V-shaped emargination at apex (arrow), and median
lobe (ml). 21. Eighth sternite of male. 22, Male genitalia, specimen from Jussari (in the state of Bahia). Dorsal view
showing the tegmen (teg) and median lobe (ml). 23. Female genitalia showing the gonostyli (gs), gonocoxites (gc), para-
proct (pp), proctiger (pt), transverse baculi of basal gonocoxite (b.gc), baculi of paraproct (b.pp) and baculi of proctiger
(b.pt). The dashed line (arrow) indicates the apex of proctiger, and asterisks the broken portions of baculi. Spiculum ven-
trale not shown.
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FIGURE 24. Distribution map of Falsocis Pic. The circle and question mark represent the known localities of Falsocis

opacus Pic. Triangles represent the known localities of Falsocis brasiliensis sp. nov

Host-use

Falsocis brasiliensis sp. nov., so far found only in Phellinus fungi, may be placed in the Phellinus ciid
host-use group (sensu Orledge & Reynolds 2005). This group comprises host fungi of the genera Crypto-
porus, Cyvclomyces, Inonotus, Phaeolus and Phellinus (Orledge & Reynolds 2005). The ciid Acanthocis inon-
oti, a Japanese species from an apparently close related genus, belongs to this same host-use group.
Acanthocis quadridentatus Nobuchi & Wada, the other described species of the genus, was already found in
Phellinus (Kawanabe 1995). These observations on Acanthocis and Falsocis support that closely related ciid
taxa may use closely related fungi (or the same fungi) as host. Gumier-Costa et al. (2003) briefly discussed a
similar case, in which the closely-related Cer. monocerus Lawrence and Cer: cornifer (Mellié) breed in the
same host-fungi, Pycnoporus sanguineus (L. ex Fries). Several genera and species groups of Ciidae use a sin-
gle host-fungi or are rarely found elsewhere, and the degree of host specificity may be greater in tropical for-
ests than in temperate and subtropical regions (Lawrence 1973). This tendency for members of some ciid
genera and species group to use similar host taxa was first formalized by Orledge & Reynolds (2005) in terms
of ciid host-use groups.

In the Brazilian Atlantic Forest, there are a number of Ciidae species belonging to the Phellinus host-use
group, such as Phellinocis romualdoi Lopes-Andrade & Lawrence, Porculus piceus (Mellié), Ceracis limai
Lopes-Andrade et al., and undescribed species of the Cis bilamellatus group, Cis taurus group and the genus
Xvlographus Mellié (pers. obs.). All of these species are less frequently collected than other Brazilian ciids,
even when some preference is given for the collection of Phellinus basidiocarps (pers. obs.).

Conservation Status

Falsocis is extremely rare in museum collections and is seldom found in the field. Falsocis opacus occurs
on the northeastern South America (Amazon Forest), and few field collection data are available for the spe-
cies. Available data for F. brasiliensis sp. nov. suggest that the species is restricted to the southeastern Brazil
(Atlantic Forest), does not occur in open areas and has an extremely low population density (in comparison to
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other Brazilian Ciidae). Falsocis brasiliensis sp. nov. was collected only in small forest remnants in the states
of Minas Gerais (MG), Espirito Santo (ES) and Bahia (BA). In the last century, the landscape of Vigosa (MG)
and its surroundings was deeply altered by human activity, mostly for pastures, agriculture (e.g. coffee planta-
tions) and urbanization. The forest is now fragmented, with its remnants predominantly restricted to hilltops.
The largest remnant is less than 300ha. Venda Nova do Imigrante (ES) is basically a rural area, where pastures
and plantations surround small forest remnants. “RPPN Serra do Teimoso” (Jussari, BA) is the only known
protected area where F. brasiliensis sp. nov. occurs. Considering the urban and rural expansion in Vigosa and
Venda Nova do Imigrante, the “RPPN Serra do Teimoso™ can be taken as the only known refuge of the spe-
cies.

The saproxylic insects (insects associated with deadwood or with the fungi and microorganisms that
decompose it, sensu Speight 1989) are one of the most threatened groups of forest animals due to their intrin-
sic dependence upon the availability of dead wood, a resource usually less available in managed than in
unmanaged forests (Grove & Stork 1999). Among the saproxylic insects, obligatory fungivorous (as the ciids)
may be the most threatened group, as they also depend upon the adequate development and quality of fungi
inhabiting dead wood. The case of ciids is of particular interest, as they have a variable degree of host-use
specificity, some species being restricted to just one or few species of fungi (Lawrence 1973; Orledge & Rey-
nolds 2005). Such intrinsic dependence upon host fungi restricts the occurrence of most neotropical ciid spe-
cies, and small changes in environmental factors (such as availability of deadwood and quality of fungi) may
lead to the local extinction of various ciid species. In a conservation viewpoint, the Ciidae may be one of the
first organisms to be affected by habitat fragmentation or reduced availability of resources (macrofungi and,
indirectly, dead wood).

[ have been collecting ciids for almost eight years, and also receiving large numbers of basidiocarps with
ciids from various Brazilian biomes, representing nearly 300 localities from 15 states of Brazil. Surely, it is
intriguing that so few Falsocis specimens were collected until now. And the fact that F. brasiliensis sp. nov.
was found just in so small forest remnants is worth mentioning. Considering the [UCN Categories and Criteria
(IUCN 2001), F. brasiliensis sp. nov. matches at least the qualitative criteria for considering it an endangered
species (EN) because: (i) there is a continuous decline in the area of forested habitat of suitable quality due to
human activity; (ii) only three currently occupied areas (subpopulations sensu IUCN 2001) are known; (iii)
the sum of these areas is less than 10Km?; (iv) these subpopulations all occur in severely fragmented land-
scapes, and are surrounded by urban or rural (open) areas; (v) the species does not occur in urban or open
areas; (vi) the known areas of occupancy are extremely isolated from each other and genetic exchange is not
expected; (vii) considering the most well sampled locality (Vigosa), the frequency of collection suggests a low
subpopulation density. Data available on F opacus are not sufficient to evaluate its conservation status.

Falsocis species have singular morphological and biological characteristics, and there is no other Ciidae
genus resembling it, except Acanthocis from Japan. F. brasiliensis sp. nov. is the first tropical Ciidae that
matches at least the qualitative criteria of an endangered species (sensu IUCN 2001). Unfortunately, insects,
particularly the saproxylic, are usually ignored in tropical forest management and conservation issues (Grove
& Stork 1999). A direct consequence is that little financial support is available for conducting studies on
saproxylic insects, and the lack of qualitative and quantitative data leave them out of the “red lists” of endan-
gered and threatened species. However, being out of the “red lists” does not mean that saproxylic insect spe-
cies are not threatened, a logical conclusion frequently neglected.
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The tribe Xylographellini (Coleoptera: Tenebrionoidea: Ciidae)

CRISTIANO LOPES-ANDRADE
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Abstract

The tribe Xylographellini is redefined anldree genera are formally transferred
to it: ScolytocisBlair, to the subtribe Xylographellin&yncosmetuSharp andropicis
Scott, to the subtribe Syncosmetswubtr. nov. The genuscolytociss redescribed and
diagnoses are provided for the other genefrahe tribe. Sixteen new species are
described:Scol. bouchardisp. nov; Scol. cariborumsp. nov; Scol. danielssonsp.
nov.; Scol. difficillimussp. nov; Scol. fritzplaumannsp. nov; Scol. furieriaesp. nov;
Scol. howdenisp. nov; Scol. indecisussp. nov; Scol. kiskeyensisp. nov; Scol.
lawrencei sp. nov; Scol. malaysianusp. nov; Scol. neozelandensgp. nov; Scol.
panamensisp. nov; Scol. paschoalsp. nov; Scol. zimmermarsp. nov; and Trop.
cuccodoroisp. nov.A key to the subtribes and genefaXylographellini is provided, as
well as keys to the species @&colytocis The taxonomic limits and geographic
distribution of the tribe, its subtribes andngea is discussed in light of the new data
provided here. The morphological similarities between Xylographellini and Orophiini
are briefly discussed.
Kew words: Minute fungus-beetles, Syncosmetsabtr. nov., genitalia, systematics,
geographic distribution

Resumo

A tribo Xylographellini é redefinida e trés géneros séo formalmente transferidos
para ela:ScolytocisBlair, para a subtribo Xylographellin&yncosmetusSharp e
Tropicis Scott, para a subtribo Syncosmetisabtr. nov. O géneroScolytocis é
redescrito e diagnoses sao fornecidas paoawes géneros da tribo. Dezesseis espécies
novas sao descritasScol. bouchardisp. nov; Scol. cariborumsp. nov; Scol.
danielssonisp. nov; Scol. difficillimussp. nov; Scol. fritzplaumannsp. nov; Scol.
furieriae sp. nov; Scol. howdensp. nov; Scol. indecisusp. nov; Scol. kiskeyensisp.
nov., Scol.lawrenceisp. nov; Scol. malaysianusp. nov; Scol. neozelandensgp.

nov.; Scol. panamensi&p. nov; Scol. paschoalsp. nov; Scol. zimmermarsp. nov; e
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Trop. cuccodorobp. nov.Uma chave para as subtribos e géneros de Xylographellini é
fornecida, assim como chaves para as espéciSsalgtocis Os limites taxonémicos e
distribuicdo geogréfica da tribo, subtribogé&neros sdo discutidos a partir dos novos
dados apresentados aqui. As similaridades morfolégicas entre Xylographellini e
Orophiini sdo brevemente discuticas.

Palavras-chave:Ciideos, Syncosmetirgubtr. nov., genitalia, sistematica, distribuicdo
geografica

Introduction

The tribe Xylographellini (Ciidae: Ciinaayas established by Kawanabe & Miyatake
(1996) for the genuXylographellaMiyatake, comprising only the type species from
Japan. Along with Sphindociinae, Xylographellini is regarded as being monospecific
and both are the unique suprageneridd@ taxa defined by robust morphological
characters (Kawanabe & Miyatake 199@pes-Andrade 2007a, b). However, while no
other Sphindociinae species came to lighhmlast decades, many new Xylographellini
species are known from museum and pavetllections. Moreover, other described
Ciidae genera that possess the diagnostic characters of Xylographellini should be
included in the tribe. One of these genera, the monospe&ddatytocisBlair was
doubtly included in the tribe (Kawanabe Miyatake 1996). Besides it, the genera
SyncosmetusSharp andTropicis Scott also share some diagnostic characters with
XylographellaandScolytocis In the description o$colytocis Blair (1928) cited that it
resemblesTropicis in the "short antennae with bibaompact club, and also in the
denticulations of the outer edge of thibiae". The drawings and descriptions of
Tropicis by Scott (1926) andyncosmetusharp by Miyatake (1954, &mogocis
Miyatake) provided important cues on thwrphological similarities of both genera,
and also on their relationship wiitolytocisandXylographella

In the last eight years, large series of rigwolytocisspecies were collected in
Brazil, and other specimens were maddlalike by private and institutional collections.
A good amount of material was brought together, allowing comparative studies and
giving some light on the generic and supnagric relationships of Xylographellini.
Specimens of this tribe continue to arrivem various sources, but it is necessary to
accomplish this work, transferring to Xylogtzellini some taxa that certainly belong to
the tribe and describing several new spediesd not intend to conduct an exhaustive
taxonomic revision, but to provide impant distributional and morphological

information on this barely known group of Ciidae. Moreover, Cytogenetic and Ecology
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of some of these new species are being woodkebly other researchers, so it is urgent to
have them described.

In this work, | formally includeScolytocisin Xylographellini. | also transfer
SyncosmetuandTropicis to the tribe (in the new subtribe Syncosmetsnoétr. nov.),
redefine Xylographellini and provide identéition keys for its genera and subtribes,
and for the species &colytocis Nineteen new species (b8 Xylographellina and one
belonging to Syncosmetiraubtr. nov.) are described, and six morphological species-
groups are proposed foBcolytocis The morphology, host-use and geographic
distribution of Xylographellini are discusséd light of the new information provided
here.

Material and Methods
Species boundaries

Besides other external morphological cwers, | carefully compared the male
genitalia, antennae, hind wings and tibiaealifthe subsamples of the new species
described here. The morphology of these stimest showed to be consistent throughout
the range of each species (in case of spdciewn from more than one locality and/or
field collection), accompanying the consiste in the morphology of other traditional
characters normally used in Ciidae taxonomye Thmparison of subsamples of widely
distributed species (mainly of the gersolytoci3 allowed me to recognize characters
that vary more interspecifically than intraspecifically in the Xylographellini genera.
Therefore, | could better characterize species known from only one locality.

Species boundaries were judged only by morphological criteria, and the
geographic distributions of the species were interpredeghosteriori (to avoid
redundancy while discussing the distributiontioé Xylographellini and its taxa). The
limits between the species discussed hezehgipothetical and can be tested and refuted
by further works using molecular, cytogénal, ecological or any other biological
criteria. When there were doubts on the bourdanf two or more species, | preferred
to treat and describe them as separate taxdher field collection, mainly in the known

geographic gaps, would clarify these matters.

Morphological examinations

Permanent slide preparations followed girotocol described by Lopes-Andrade
et al. (2003). In some cases, female genitaliere stained with Chlorazol Black E
(Direct Black 38, C.I. No. 30235). Examinati and photography of slide preparations

were made under an Olympus BX41 or a Leica DM 2500 compound microscope.
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Measurements of body length, pronotumdaelytra were taken under an MBS-9
stereomicroscope with a special scale ocular. Measurements of antennae, wings and
genitalia were taken under a Leica DM 250€hva scale ocular. Final comparisons and
descriptions of general external mbology were made under a Leica MZ16. Digital
photographs of slide preparations andohgles were taken with a Canon S70. Final
images of dorsal, lateral and ventral surfaafelsody were the re#iuof joining 20 to 40
photographs in different focus using taeto-montage freeware CombineZM (Hadley
2006). Scanning Electron micrographs (SEMwere obtained using a LEO 435VP
under variable pressure (which does najumee prior metal coating). Images were
arranged and standardized using Corel Photo Paint and Corel Draw X3 software.

Terms for external morphology, male gehiéand pregenital segments of ciids
are explained and discussed by Lopeshade & Lawrence (2005). The terms
mesoventrite and metaventrite (introduced by Lawrence 1999) have been used in place
of the misapplied terms mesosternuand metasternum (see Lopes-Andrade &
Lawrence 2005; Lopes-Andrade 2007a). Terms for female terminalia are briefly
explained by Lopes-Andrade 2007a.

The sex ratio ofScolytocisspecies, based on observations during dissections,
was near one male for five females. Foopicis this relationship was near 1:1. In some
cases, the number of available specimensagh locality was low, and so | preferred
not to dissect all specimens: they cobé&ldamaged during dissection and, even though,
no males would be found. Aog the 15 new species $€olytocis| found males of 12
species and describe their genitalia here. Males ofSoalytocisspecies are unknown
(or were not dissected), as follow&col. danielssorsp. nov, Scol. neozelandenssp.
nov. andScol. zimmermarsp. nov.All these three species are sufficiently different to
allow recognition by external morphological features. Male§ropicis cuccodorosp.
nov. were dissected and their genitalia examined, and comparisons were made with the
male genitalia of the other awNable species of the genu3rop. sexcarinatus
(Waterhouse). The male genitalia®fncosmetus japonic@&harp is also described, but
females were not dissected (I had few specinrehsnds and preferred not to dissected
all). Unfortunately, |1 had only one femaBync. reticulatusMiyatake in hands, which
was completely dissected, and no malesctomparison. Two females and one male of
Xylographella punctataMiyatake were dissected. Among all the Xylographellini
species, | could not examine three spectesil. samoensiBlair; Trop. brevicarinatus
Scott; andTrop. flexicarinatusScott. The holotypes of theew species described here
were not dissected, so their gender caudd be determined. All the photographs of
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antennae, mouthparts, hind wings, metagbi male and female genitalia are of
paratypes.

A maximum of ten specimens from ealdtality were measured. For each
species, the range, mean and standard til@viare given for measurements and ratios
of a subsample or the whole type sefrfexluding the holotype). Measurements of
antennomeres were taken only from the hgles and are provided in each description.
The following symbols are used for meesments and ratios: TL, total length
(including head measured from above); Ptgnotal length along midline; PW, greatest
pronotal width; EL, elytral length (mediannigth from base of scutellum to elytral
apex); EW, greatest elytral width; GD, gesttdepth; FL, antennal funicle length; CL,
antennal club length. The ratio GD/EW wa%keia as an indication of degree of
convexity; TL/EW indicates degree of bodymfjation. Species descriptions are based
on the holotype that, in each case, is a fpliymented adult. All characters mentioned
in description refer to the holotype, excepiaracters of hind wing and genitalia that
were all observed in dissected paratygeésaracters and measurements of tibiae and
antennae are of holotypes, but the correspanélgures are of paratypes. Differences
among paratypes, if any, are given in the sectiongasation, together with standard

measurements and ratios of paratypes.

Pin label data: host-fungi and localities

Data of pin labels, given in the section $pecimens examingedre citedpsis
litteris. Data of each label is delimited by a ford:atash. All labels are printed in white
paper, unless otherwise specified. If a labemixed printed and handwritten, or has a
distinct color (yellow or red) the information is cited inside square brackets immediately
following the label wording.

Information on host fungi from pin lbel data were updated following the
database Species Fungorum (Index FungdPaminership 2007) available online, and
are given in the sections d¢tost-fungi Geographic coordinates were estimated for all
the locality data available from the literature and from pin label data of the specimens
examined. Two main data sources weoastited and confronted (Global Gazetteer
2007; Google Earth 2007), and the estimateogggphic coordinates were plotted in
distributional maps using the software AraM9.0. Most of the terms used here for
major biogeographic areaseathose adopted by Olsat al. (2001). However, in the
case of Latin America and the Caribbdalands, | followed the biogeographic areas
and transition zones discussed by Moe (2006) based on analyses of the

entomofauna. In both cases, my choices wamtdtrary and are used here only to
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illustrate and discuss the major distributional patterns of Xylographellini. The term
“Region” here is used as a synonym of “Ecozone” and “Realm”.

Depositories
Specimens have been deposited in (or belong to) the following institutional and
private collections, (with acronyms used in this paper):

ANIC—Australian National Insect Collaon, CSIRO Entomology (Canberra,
Australia)

BPBM—Bernice P. Bishop Museum (Honolulu, Hawaii, USA)

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

CMNC— Canadian Museum of Nature (Ottawa, Ontario, Canada)
CNCI—Canadian National Collection of Insects (Ottawa, Ontario, Canada)
FMNH—Field Museum of Natural History (Chicago, Illinois, USA)

GOPCG—Glenda Orledge Private Collection (Bath, UK)

KMMA —Koninklijk Museum voor Midden Afrika (Tervuren, Belgium)
LAPC—<Cristiano Lopes-Andrade Private Collection (Vicosa, MG, Brazil)
MCNZ—Museu de Ciéncias Naturais dardacao Zoobotanica (Porto Alegre, RS,
Brazil)

MCZ—Museum of Comparative Zoology, Harvard University (Cambridge,
Massachusetts, USA)

MHNG—Muséum d'Histoire Naturelle (Geneva, Switzerland)

MNNC—Museo Nacional de Historia Natural (Santiago, Chile)

MZLU—Museum of Zoology, Lund University (Lund, Sweden)

MZSP—Museu de Zoologia da Universidade de Sao Paulo (Sao Paulo, SP, Brazil)
RRPC—Rafal Ruta Private Collection (Poland)

SMTD—Staatliches Museum fur Tierkunde (Dresden, Germany)

UFES—Colecao Entomoldgica da Universidadel&®l do Espirito Santo (Vitéria, ES,
Brazil)

All the holotypes of new Brazilian species are deposited in MZSP. The
holotypes of the remaining ne8colytocisare deposited in CNCBg¢ol. bouchardsp.
nov., Scol. howdensp. nov) and in ANIC, and the holotype @fopicis cuccodorosp.
nov. in MHNG.

Tribe Xylographellini Kawanabe & Miyatake, 1996 (Figs 1-136)
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Extant taxa
XylographellaMiyatake, 1985.

Included taxa
ScolytocisBlair, 1928
SyncosmetuSharp, 1891
Tropicis Scott, 1926

Diagnosis and comments

Xylographellini may be distinguisheflom the other Ciidae by the following
combination of characters: (i) each antemvith seven (antennomeres of club fused;
Fig. 60C), or nine to ten antennomeresilfowith three antennomeres; Figs 2, 17, 58—
59, 60A, B, 89, 109, 119, 131); (ii) antennalikzldistinctly compact, at least 1.2X
longer than the funicle; (iii) at least ttapical antennomere bearing more than four
sensillifers, usually more than seven, sometimes coalescent and difficult to be counted;
(iv) insertion of labial palpi near the middbf prementum (Fig. 5); (v) prementum with
a longitudinal sulcus in frontal view (Fig.;3Vi) apical labial palpomere widened (Figs
5-8); (vii) prosternum short, being concave obicave, flat or slightly tumid; (viii) each
tibia usually expanded near the middle a& Hpex, bearing spines on its outer margin
(Figs 18, 61-63, 90, 110, 120, 132); (mpth segment of male abdomen (pregenital
segment) always Y-shapedidb 20, 6468, 71, 73—74, 91-94, 111, 121, 133, 135); (x)
male genitalia with tegmen and median lobe elongate, cylindrical, at least 4X longer
than large; (xi) absence of conspicuoesadary sexual characters in male, but first
abdominal ventrite of males sometimes bagra indistinct setose patch; (xii) female
genitalia (Figs 9-12) with gonocoxites divilean two parts, always longer than
paraproct; (xiii) gonostyli present (Fig. 1 absent (most Xylographellini; Figs 9-10,
12).

Characters iii to v and ix are restrictem Xylographellini and are interpreted
here as autapomorphies of the tribe. Character ii also occuMipponapterocis
Miyatake, which is probably a Xylographellini (see Discussion for more details).
Character viii occurs mostly in Xylograghei and Orophiini. Character ix occurs in
the latter two tribes and also in sogenera formally included in CiinCeracisMellié,
Phellinocis Lopes-Andrade & LawrenceSulcacisDury and related genera) and is
probably an autapomorphy of Xylographelli@rophiini and part of Ciini (a strong
indication that Ciini is polyphyletic). The female genitalia of the genera relat€gsto
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Latreille EnnearthronMellié, StrigocisDury, FalsocisPic and so on) all have the basic
morphology found in many Tenebrionoidea families (see Lopes-Andrade 2007a, b).

Identification key for the subtribes and genera of Xylographellini

1 Width of scutellum at base moreath 0.10X the greatest elytral width (EW).
Prosternal process laminate. Procoxabcsnical, extending below the plane of the
prosternal process. Tibiae (Figs 18, 61-83, 110) with outer edge broadly rounded
and/or tibiae distinctly expanded to apex; spines conspicudugXylographellina
Kawanabe & Miyatake)

- Width of scutellum at base less than 0.10X greatest elytral width (EW). Prosternal
process broad. Procoxae subcylindrical anthatsame level of the prosternal process.
Tibiae (Figs 120, 132) not conspicuously expandeapex; outer edge of tibiae straight

or slightly rounded; spines thin, small, indistinc3.(Syncosmetina Lopes-Andrade
subtr. nov.)

2 Antennal funicle with five antennomer¢Big. 17). Lateral margins of pronotum
crenulate. JapanXylographella Miyatake

- Antennal funicle with four antennomeres (Figs 58-60, 89, 109). Lateral margins of
pronotum smooth. Indo-Malaya, Audtasia, Oceania and Neotropical
Region.. Scolytocis Blair

3 Body subparallel-sided. Humeri anguldténd wings well developed. Western Indian
Ocean (Seychelles and the Mascarene Islan@sppicis Scott

- Body ovoid. Humeri rounded. Hind wings extremely reduced (almost absent). Japan
and probably Vietnam.Syncosmetus Sharp

Subtribe Xylographellina Kawanabe & Miyatake, 1996 (1-6, 9-10, 13-112, 136)
Included genera

ScolytocisBlair, 1928

XylographellaMiyatake, 198%type genus)

Diagnosis

This subtribe is characterized by thertmnation of the following characters: (i)
elytra without longitudinal keels; (ii) saltum conspicuous, its basal width more than
0.10X the greatest elytral width; (iii) presnal process laminate; (iv) procoxae
subconical, extending below the plane of thespernal process; (v) apex of prementum
acute.
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Distribution

Xylographellina is the most widespreadbtribe of Xylographellini, occurring
throughout the Neotropical Region and in partghe Palearctic (restricted to Japan),
Oceania, Australasia (restricted to New Zealand) and Indo-Malayan Regions.

Xylographella Miyatake, 1985 (Figs 5, 9, 13-21)
Included species
Xylographella punctatdMiyatake, 1985type species, by monotypy)

Diagnosis

The genuxylographellawas well redescribed by Kawanabe & Miyatake (1996)
in the work delimiting the tribe Xylographellinand it is not necessary to provide a
redescription here. The genus is closely relateSicalytocis but differs mainly by the
combination of the following features: (i) tennal funicle with five antennomeres; (ii)
lateral margins of pronotum crenulater) (oronotal and elytral punctation coalescent;
(iv) male genitalia with tegmen bearing a longitudinal baculum at midline (Fig. 19).

Comments
Formally, the genus is monospecific and occurs only on Japan.

Xylographella punctata Miyatake, 1985 (Figs 5, 9, 13-21)
Diagnosis

The genus is monospecific, and so the unique species may be easily recognized
by the characters cited in the diagnosis of the genus (see above).

Host fungi

Fomes fomentariugL.) J.J. Kickx (Polyporaceae) andlfvingia applanata
(Pers.) P. Karst. (Ganodermataceae) (&@abe & Miyatake 1996; Kawanabe 1998).
Regarded as belonging to tBanoderméehost-use group (Orledge & Reynolds 2005).

Distribution
Japan, at the islands of Honshu and Shikoku (Fig. 21).
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Specimens examined

Japan: 1m# labeled /Japan: Chu-Zenji 2089 E. Gallus [handwritten] / 604
[handwritten] / Xylographella punctataMiyatake, 1985 C. Lopes-Andrade det.
[printed]/, 2f#f# labeled /Japan: Chu-Zenji 21.vii.09 E. Gallus [printe@jlographella
punctataMiyatake, 1985 C. Lopes-Andrade dgtrinted] /; 2 specimens / Japan, Nara
Pref. Mt. Obako-dake, 1300m near Nosegamaa Vill. 25 iii 2006, leg. P. Jaloszynski
[printed] / Xylographella punctataet. Rafal Ruta 2005 [sic] [printed] /.

Scolytocis Blair, 1928 (Figs 22-112)

Included species
Scolytocis bouchardiopes-Andradesp. nov.
Scolytocis cariborunhopes-Andradesp. nov.
Scolytocis danielssohiopes-Andradep. nov.
Scolytocidifficillimus Lopes-Andradep. nov.
Scolytocis fritzplaumanmniopes-Andradesp. nov.
Scolytocis furieriad.opes-Andradep. nov.
Scolytocis howdeniopes-Andradesp. nov.
Scolytocis indecisusopes-Andradesp. nov.
Scolytocis kiskeyendi®pes-Andradesp. nov.
ScolytocidawrenceiLopes-Andradesp. nov.
Scolytocis malaysianusopes-Andradesp. nov.
Scolytocis neozelandensispes-Andradesp. nov.
Scolytocis panamendi®pes-Andradesp. nov.
Scolytocis paschoaliopes-Andradesp. nov.
Scolytocis samoensidair, 1928(type species, by monotypy)
ScolytocizimmermanLopes-Andradesp. nov.

Diagnosis

Scolytocignay be distinguished from the other Ciidae by the combination of the
diagnostic characters of Xylographellini, mainly the compact antennal club in which
each antennomere bears more than fousiBiéers, and the fended prementum with
labial palpi inserted at its middl&colytocisdiffers from the other Xylographellini
genera by the combination of following chaters: (i) antennal funicle with four
antennomeres; (ii) lateral pronotal margins smooth; (iii) prosternal process laminate;
(iv) procoxae subconical. Characters i and ii sepa®atdytocisfrom Xylographella
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Characters iii and iv separg®eolytocisfrom SyncosmetuandTropicis (Syncosmetina
subtr. nov.).

Redescription

Measurements in mm (n = 145, includihglotypes and part of the specimens
from all localities; exceptingscol. samoensi8lair): TL 1.00-2.00; PL 0.32-0.79;
PW0.42—-0.89; EL 0.58-1.26; EW 0.42-0.95; GD 0.42—0.88lyBight brown to black,
shiny to dull on dorsum, subglabrous, vestitcoasisting of minute, incospicuous fine
setae, sometimes with moderately longaseon the ventral surface. Head strongly
declined, barely visible from above. Frodlypeal region simple in both genders.
Labium (Figs 3, 6) with prementum elongasebpentagonal, apex subacute, fended at
middle in the external surface, produced farss, with labial palpi inserted at its
middle and apical palpomere widely expandédtennae inserted in front of eye (Fig.
1); fossa deep; funicle always bearirguif antennomeres; club compact (with three
antennomeres; Figs 2, 58-59, 60A-B, 89, 109)vith the antennomeres completely
fused to each (so that it appears to belarge antennomeres; 60C); apical antennomere
of the club bearing at least five sensillggFig. 2, arrows) formed by a group of short
and cylindrical sensilla. Pronotum with anteriedge simple in both sexes, broadly
rounded, anterolateral angles obtuse, not produced; anterolateral margins straight or
slightly arched inwards; posterolaterangées broadly rounded or angulate; lateral
pronotal carinae smooth, not visible for theintire lengths from above; posterior
margin sometimes bearing a rugose boaleng it. Scutellum conspicuous, triangular,
glabrous, punctate or not; basal width mtran 0.10X the EW. Elytra subquadrate to
suboval; apex truncate or acute, convex or slightly concave, sometimes bearing small
cuticular globules (each globule always legra small fine setae); posterolateral
corners bending dorsally, lateral margins usually not visible from above; suture
margined or not, but never deflexed at ggmnctation single, seriate to confuse. Hind
wings always fully developed, sometimestremely membranous; radial cell present
and conspicuous; apical area always longen thasal area, without pigmented patches
or with one to two pigmented lines/patchesniplete or incomplete; distinct or vague).
Metaventrite suture (discrimen) present, bstially restricted to the basal region (Fig.
4). Prosternum very short; concave, dmicave or triconcave; with or without
longitudinal carina at midline; prosternal pess laminate and slightly curved. All tibiae
expanded to middle or to apex, outer matggaring a row of several spines (Figs 61—
63, 90, 110). Outer face of protibiae setosmglthe inner margin; inner face of meso
and metatibiae with a setose region near timeri margin, restricted to apical third or
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extending to base. Femorae subglabrous on internal and external surfaces. Each tarsus
formed by four tarsomeres. Male without abdominal setose patch or with a very small,
incospicuous setose patch in the midline of the first abdominal ventrite, barely visible
even in high magnifications (around 100X) or in slide preparatibtade genitalia.

Ninth segment Y-shaped (Figs 64-68, 71, 73-74, 91-92, 93-94, 111). Tegmen and
median lobe elongate, cylindricéd4—-65, 67—-70, 72—74, 91-95, 111). Tegmen with
sclerotized apex and membranous basal gartmedian lobe as long as tegmen or
longer, membranous to barely esclerotizéeimale genitalia(Fig. 10) Eighth sternite
broadly rounded or slightly arched inwardsapex. Spiculum ventrale slightly longer to

twice as long as ovipositor. Gonostyli of ovipositor always absent.

Distribution

Scolytocigs found on all the regions where the subtribe Xylographellina occurs,
except on Japan. However, its most diverdifauna is the Neotropical, with 12 known
species (all these species being described here).

Comments

Six morphological species groups aeeagnizable, and are arbitrarily named
here as follows: (i) theébouchardi group, comprising the species with triconcave
prosternum, and includingcol. bouchardsp. nov.andScol. difficillimussp. nov; (ii)
the lawrencei group, comprising the small species with tumid prosternum and small
hind wings, and includingcol. cariborumsp. nov, Scol. kiskeyensisp. nov, Scol.
lawrenceisp. nov, Scol. malaysianusp. nov.and probablyscol. samoensBlair; (iii)
the danielssoni group, comprising the large Central-American species with a
conspicuous rugose border along the pastegronotal margin and a biconcave
prosternum bearing a narrow longitudinal carina at midline, incluoa). danielssoni
sp. nov, Scol. howdensp. nov, Scol. indecisusp. nov. and Scol. panamensisp.
nov.; (iv) fritzplaumannigroup, comprising the speciestivsmooth posterior pronotal
border and a biconcave prosternum tleak$ longitudinal carina, and including the
Brazilian Scol. fritzplaumannsp. nov, Scol. furieriaesp. nov, andScol. paschoalsp.
nov.; (v) the neozelandensigroup, including onlyScol. neozelandensgp. nov; (vi)
the zimmermanigroup, including onlyScol. zimmermarsp. nov. The species-groups
of some Ciidae genera are just taxonotomls, and they cannot be considegegriori
to be monophyletic taxa (Lopes-Andragteal. 2003).

Identification key to the Northern Neotropical species ofcolytocis Blair
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1 Posterior margin of pronotum beagi a rugose border along it. Prosternum
conspicuously biconcave and with a narrow longitudinal carina at midline...6

- Posterior margin of pronotum withou# rugose border. Prosternum without
longitudinal carina at midline...2

2 Prosternum concave to slightly tumid at midline ...4

- Disc of prosternum in a different plane frahe sides, so that the prosternum appears
to be triconcave...3

3 Scutellum less than 0.18X the EW. Known from Guatemala and Mexico (Fig.
75)...Scol. bouchardi sp. nov.

- Scutellum more than 0.18X the EW...Known from Ecuardor (Fig. 7&pol.
difficillimus sp. nov.

4 Elytral apex almost glabrous...5

- Elytral apex with concavity bearing sevesatae (best seen lateral view). Known

from Dominica, in the insular Ndrern Neotropical Region (Fig. 76)..Scol.
cariborum sp. nov.

5 Metaventrite and abdominal ventriteslglous. Known from the Dominican Republic
and Puerto Rico, in the insular foern Neotropical Region (Fig. 76)Scol.
kiskeyensis sp. nov.

- Metaventrite and abdominal ventrites beasegeral setae (best seen in lateral view).
Known from the continental Northe Neotropical Region (Fig. 75)Scoal. lawrencei

Sp. nov.

6 Pronotum punctation fine; punctures usualyarated by a distance of two puncture
widths or more...8

- Pronotum punctation coarse; punctures very close to each other, usually separated by a
distance of less than two puncture widths...7

7 Pronotal punctures separated by a distanca®fpuncture width or less. Known from
Chiapas, Mexico (Fig. 75) Scol. howdeni sp. nov.

- Pronotal punctures separated by a distasfcene to two puncture widths. Known
from Mexico (Hidalgo) and Guatemala (Fig. 75%col. indecisus sp. nov.

8 Antennomeres of the antennal club completely fused to each other (Fig. 60C).
Interstice between punctures finely microreticulate. Scutellum more than 0.13X the EW.
Known from Panama (Fig. 75)Scol. panamensis sp. nov.

- Antennomeres of the antennal club distiftim each other (Fig. 58C). Interstice
between punctures smooth, without microreticulation. Scutellum less than 0.13X the

EW. Known from Costa Rica (Fig. xxx)Scol. danielssoni sp. nov.
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Identification key to the Southern Neotropical species décolytocis Blair

1 Pronotal punctation fine and sparse; purmsuseparated by one to three puncture
widths...2

- Pronotal punctation coarse and dengenctures separated by a distance of one
puncture width of less. South Region of Brazil (Fig. 9&rol. fritzplaumanni sp. nov.

2 Antennal club less than 1.6X the funicle length. TL usually less than 1.58coh...
furieriae sp. nov.

- Antennal club at least 2X longer thtme funicle. TL usually more than 1.5mn&col.
paschoali sp. nov.

Identification key to the Indo-Malayan, Australasian and Oceanic species of
Scolytocis Blair *

1 Last antennomere shorter than the twecpding antennomeres together. Basal width
of the scutellum less than 0.2X the gesatelytral width (EW). Each metatibia
expanded to apex; spines of the outer exsdgparated by at leashe spine width. TL less
than 1.3mm...2

- Last antennomere twice as long as tive preceding antennomeres together. Basal
width of the scutellum around 0.2X the EWach metatibia broadly rounded, large at
middle; spines of the outer edge very close to each other at apical half. TL more than
1.40mm. Known from Fiji (Pacific Ocean; Fig. 1125col. zimmermani sp. nov.

2 Antennal club at least 1.8X longer than theiéle. Apical declivity of elytra weakly
concave. Known from Malaysia (Southeastern Asia; Fig. 182pl.. malaysianus sp.
nov.

- Antennal club near 1.6X as long as the fumid\pical declivity of elytra distinctly
concave. Known from Northern New Zealand (Fig. 113fol. neozelandensis sp.

nov.

* Scolytocis samoensidair not included

Northern Neotropical species ofScolytocis Blair

Scolytocis bouchardi Lopes-Andrade sp. nov. (Figs 22-24, 49, 58A, 61A, 64, 75)
Etymology
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The species is named after Dr. RariBouchard, curator of the Coleoptera
collection of CNCI. Among the specimeltaned by CNCI (around 800), | found the
only known specimens of two neScolytocisspecies described here. The study of the
remaining specimens will certainly emtt& the current knowledge on the Ciidae
taxonomy, mainly of the Neotropical species.

Diagnosis

The species belongs to theuchardispecies-group, due to the smooth posterior
margin of pronotum and the triconcave prosternum. It differs 8ooi. difficillimussp.
nov. by combination of the following character$} width of eye usually more than
1.2X the basal width of scutellum; (ii) b&séadth of scutellum near 0.17X the EW; (iii)
Metatibiae less than 4X as long as broad.

Description

Holotype.(Figs 22—-24) Measurementsnmm: TL 1.42; PL 0.47; PW 0.58; EL
0.89; EW 0.63; GD 0.58. Ratios: PL/PW 0.&L/EW 1.41; EL/PL 1.89; GD/EW 0.92;
TL/EW 2.25. Body dark brown; head and pramatdarker than elytra, almost black;
antennae, mouthparts and legs light yellowisbwn. Head sparsely punctate, finely and
inconspicuously microreticulate. Eaclntenna (Fig. X; paratype) with nine
antennomeres (FL 0.098mm; CL 0.170mm;/IL 1.74); length of the antennomeres
(in mm) as follows: 0.088; 0.043; 0.048018; 0.015; 0.018; 0.045; 0.045; 0.080. Eyes
with greatest width 1.28X the basal width sifutellum. Pronotum sparsely punctate;
puncture fine, shallow, separated by a distaride/o to four puncture widths; interstice
between punctures inconspicuously, finely microreticulate; anterolateral margins
slightly arched inwards; posterolateral agbroadly rounded; posterior margin without
rugose border. Scutellum bearing small puncturear the anterior margin; basal width
0.17X the EW. Elytral punctation subseriate; puncture coarser, shallower and more
irregular than those of pronotum; intecstibetween punctures shiny, rugose, but not
microreticulate; elytral apex subacute, with some sparse and small cuticular globules;
apical region bearing a concavity. Each himdg (Fig. 49; paratype) with apical area
bearing one vague, incomplete pigmente limear the anterior margin. Prosternum
triconcave, without longitudinal carina at midline. Metaventrite and abdominal ventrites
bearing small setae. Each metatibia (BibA, paratype) broadly rounded, near 3.5X as
long as broad; outer edge with spineso@ad 20) regularly distributed at basal two
thirds and then getting sparsktale genitalia (in a paratype)Fig. 64, paratype from

105



Oaxaca, Mexico) Apex of tegmen (sclerotizgalcal two-thirds) subtriangular; median
lobe extremely membranous, elongate, near 1.5X longer than tegmen.

Type series

Holotype.(CNCI) Guatemala: /GUAT. Isabal [sic]2Km N Las Escobas 300m,
15.X1.1986 M. Sharkey &colytocis bouchardiopes-Andrade HOLOTYPUS [printed
in red paper] Paratypes.Guatemala: 4 specimens (2 CNCI, 2 LAPC), same data as
holotype but distinguished labele8icblytocis bouchardiopes-Andrade PARATYPUS
[printed in yellow paper]/Mexico: 2 specimens /6mi.S Valle Nac. 2000’ Oaxaca MEX.
July 30, 1971 A. Newton, coll. / Rigidoporsg. / J. F. Lawrence Lot [printed] 3312
[handwritten]/.

Variation

Measurements in mm (n = 4,cinding the holotype): TL 1.37-1.58 (1.46 +
0.09); PL 0.47-0.53 (0.49 + 0.03); Pl58-0.63 (0.59 + 0.03); EL 0.84-0.95 (0.88 +
0.05); EW 0.63-0.68 (0.64 + 0.03); GD 0.58-0.63 (0.59 + 0.03). Ratios: PL/PW 0.81-
0.84 (0.82 + 0.02); EL/EW 1.33-1.41 (1.370.04); EL/PL 1.79-1.89 (1.82 + 0.05);
GD/EW 0.85-1.00 (0.92 £ 0.06); TL/EW 2.17-2.33 (2.27 + 0.07).

Distribution

Known only from Guatemala and Mexico (Fig. 75).

Host fungi

Rigidoporussp. (Meripilaceae).

Comments

The “triconcave” prosternum @col. bouchardsp. nov.and Scol. difficillimus
sp. nov.is uniqgue among the Xylographellini, latiugh that is a character not easy to
observe (the prosternum itself is very short in 8wlytocisspp.). The “triconcave”
prosternum is here defined as the prostermith a slightly concave disc, with either
lateral side concave but in different planarththe disc, appearing triconcave in frontal
view. Scol. bouchardisp. nov. is closely related, and probably conspecificSol.
difficillimus sp. nov. (from Ecuador). However, | have no maleSufol. bouchardsp.
nov. from the type locality in hands, and grdne male from Oaxaca (Mexico; Fig. 64,
genitalia). The male genitalia of the unique ntadel. difficillimussp. nov.examined is
incomplete (see Fig. 66). The specimens from Guatemala and Mexico have some
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morphological differences in comparisonthe specimens from Ecuador. Therefore, |
prefer to describe them as separate species now.

Scolytocis cariborum Lopes-Andrade sp. nov(Figs 25-27, 50, 58B, 61B, 65, 76)
Etymology

The specific epithet refers to the Caribs, native habitants of the island of
Dominica.

Diagnosis

The species belongs to thewvrenceispecies-group, and so is distinguishable
from the otheiScolytocisby the smooth posterior margin of pronotum and the concave
prosternum. It differs from the other spexiin the group by the elytral apex with
concavity bearing several setae (best sadateral view) and distinct morphology of
male genitalia.

Description

Holotype.(Figs 25-27) Measurementsnmm: TL 1.21; PL 0.42; PW 0.53; EL
0.74; EW 0.58; GD 0.47. Ratios: PL/PW 0.&);,/EW 1.27; EL/PL 1.75; GD/EW 0.82;
TL/EW 2.09. Body brown; basal antennomemsuthparts and legs yellowish brown.
Head with shallow, coarse and spaps@ctation; interstice between punctures smooth,
shiny, barely microreticulate near margigsch antenna (Fig. 58B, paratype) with nine
antennomeres (FL 0.075mm; CL 0.140mm;/ElL 1.87); length of the antennomeres
(in mm) as follows: 0.068; 0.035; 0.038013; 0.013; 0.013; 0.043; 0.035; 0.063. Eyes
with greatest width 1.33X the basal width sifutellum. Pronotum sparsely punctate;
punctures shallow, irregular, separated bgistance of two to four puncture widths;
interstice between punctures finely, inconspicuously microreticulate; anterolateral
margins slightly arched inwards; posterolateral angles broadly rounded; posterior
margin without rugose border. Scutellum unpunctate, surface smooth; basal width
0.17X the EW. Elytra with coarse, shallosybseriate punctation, confuse near apex;
border of punctures somewhat indistificim surrounding surface; interstice between
punctures irregular, but not microreticulagdytral apex subacute; apical region with
concavity, which bears several setae (best se&teral view); cuticular globules very
small, inconspicuous. Each hind wing (Fif), paratype) with apical area bearing one
vague, incomplete pigmented line near teterior margin. Prosternum concave.
Metaventrite glabrous. Abdominal ventritesaoing some sparse setae. Each metatibia
(Fig. 61B, paratype) just slightly expandeglan apex, more than 4X as long as broad;
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outer apical and outer lateral edges forgnan obtuse rounded aagkpines (around 15)
sparse.Male genitalia (in a paratype)(Fig. 65) Apex of tegmen (sclerotized three-
fourths) subtriangular; median lobaround 1.5X longer than tegmen, with a
conspicuous globular apex.

Type series

Holotype. (ANIC) Dominica: /New Florida Estate 2000 SW slope of Morne
Anglais, DOMINICA VI-11-73 / Cary P. Sheldon CollectoRigidoporussp / J. F.
Lawrence Lot [printed] 3451 [handwrittén]Scolytocis cariborumLopes-Andrade
HOLOTYPUS [printed in red papérParatypesDominica: 4 specimens, same data as
holotype but distinguished labelesicblytocis cariborunbopes-Andrade PARATYPUS
[printed in yellow paper]/.

Variation

Measurements in mm (n = 4,cinding the holotype): TL 1.11-1.21 (1.17 +
0.05); PL 0.37-0.42 (0.41 £ 0.03); POVA7-0.53 (0.49 + 0.03); EL 0.68-0.79 (0.72 +
0.05); EW 0.53-0.58 (0.54 + 0.03); GD 0.47-0.847 £ 0.0). Ratios: PL/PW 0.78—
0.89 (0.84 + 0.06); EL/EW 1.27-1.50 (1.240.11); EL/PL 1.63-1.88 (1.78 = 0.12);
GD/EW 0.82-0.90 (0.88 £ 0.04); TL/EW 2.09-2.30 (2.17 £ 0.10).

Distribution
Known only from Dominica Island in the Lesser Antilles provinsengu
Morrone 2006).

Host fungi
Rigidoporussp. (Meripilaceae).

Comments

Scol. cariborumsp. nov. most resembleScol. kiskeyensisp. nov, and both
comprise a subgroup of tHawrenceispecies-group due to the distinctly sclerotized
median lobe that is globose (at least at apBrth species areoafined to the insular
Northern Neotropical Region.

Scolytocis danielssoni Lopes-Andrade sp. nov. (Figs 28-30, 51, 58C, 61C, 75)
Etymology

108



The species is hamed after Dr. Royni2dsson, curator of the Entomological
Collection of MZLU. The loan of a largamount of ciids of MZLU has been very
important to conclude a series of workstba Ciidae systematics, and two specimens of
this new species were found among the specimens he sent me.

Diagnosis

The species belongs to thanielssonspecies-group, and so it is distinguishable
from the otheBcolytocis species by the biconcave prosternum with a narrow
longitudinal carina at midline, the rugose ter along the posterior pronotal margin and
the comparatively large tibiae. It differs frddcol. howdensp. nov.andScol. indecisus
sp. nov.by the fine and sparse pronotal punctatam] the lack of microreticulation at
the interstice between punctures. It differs fr&@wool. panamensisp. nov. by the
distinct separation of the three antennomeres of the club.

Description

Holotype.(Figs. 28—-30) Measurementsimm: TL 1.68; PL 0.58; PW 0.74; EL
1.00; EW 0.79; GD 0.68. Ratios: PL/PW 0.B;/EW 1.27; EL/PL 1.72; GD/EW 0.86;
TL/EW 2.13. Body shiny black; upper and ventral surfaces subglabrous. Head with
dorsum smooth, shiny, sparsely punctate. Eatknna (Fig. 58C, paratype) with nine
antennomeres (FL 0.143mm; CL 0.175mm;/IL 1.23); length of the antennomeres
(in mm) as follows: 0.06; 0.050; 0.063;028; 0.025; 0.028; 0.048; 0.050; 0.078. Eyes
with greatest width 1.5X the basal widbh scutellum. Pronotum punctate; punctures
sparse, small, deep, uniform in size, saf@ by a distance of two to three puncture
widths; interstice between punctures smoathiny; anterolateral margins straight;
posterolateral angles angulate (Fig. X, ajroposterior margin with a conspicuous,
narrow rugose border along it. Scutellunmalgious, unpunctate, shiny; basal width
0.11X the EW. Elytral punctures slightly coarser than those of pronotum; interstices
between punctures smooth and shiny; elytrakapuncate, bearing a distinct concavity
when seen from above; cuticular globulesy small, inconspicuous. Each hind wing
(Fig. 51) with apical area bearing two distirpigmented lines, one near the anterior
margin and the other almost reaching the posterior margin. Prosternum biconcave, with
a narrow longitudinal carina at midline. keentrite glabrous. Abdominal ventrites
bearing some small and sparse setae. Each metatibia (Fig. 61C, paratype) slender, more
than 4X as long as broad; outer apieald outer lateral edges forming an obtuse
rounded angle; outer edge with spine®ad 20) regularly distributed at apical two-
thirds and then getting sparskftale genitalia.Unknown.
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Type series

Holotype. (MZLU) Costa Rica: /Costa Rica, San Jose, Cerro de la Muerte
3200m, 20.111.1986 leg. M. Soérensson Scolytocis danielssonilLopes-Andrade
HOLOTYPUS [printed in red papdr]Paratypes.Costa Rica: 1 specimen (LAPC),
sama data as the holotype; 3 specimemSNEC, 1 LAPC) labeled /2.5mi.S.W. Rincon
Puntarenas, Costa Rica Mar. 1-7, '67 / RoBindrews Coll. / Phellinus sp. / J. F.
Lawrence Lot [printed] 2185 [handwritten]/llAhe paratypes with an additional label
/Scolytocis danielssohiopes-Andrade PARATYPUS [printed in yellow paper]/.

Variation

Measurements in mm (n = 4,cinding the holotype): TL 1.53-1.79 (1.67 +
0.11); PL 0.53-0.63 (0.58 £ 0.04); P63-0.74 (0.71 + 0.05); EL 0.89-1.11 (1.01 +
0.09); EW 0.74-0.84 (0.80 + 0.05); GD 0.63-0.79 (0.71 £ 0.07). Ratios: PL/PW 0.78-
0.86 (0.82 + 0.04); EL/EW 1.20-1.31 (1.260.05); EL/PL 1.67-1.91 (1.74 + 0.11);
GD/EW 0.85-0.94 (0.88 £ 0.04); TL/EW 2.00-2.13 (2.08 £ 0.06).

Distribution

Known only from Costa Rica (Fig. 75).

Host fungi
Phellinussp. (Hymenochaetaceae).

Comments
Among theScolytocisexamined, this new species occurs at the highest known
altitude (type locality, Cerro de la Muerte, 3200m over the sea).

Scolytocis difficillimus Lopes-Andrade sp. nov. (Figs 31-33, 52, 59A, 62A, 66, 75)
Etymology

The specific epithet is a referencetke difficulty in recognizing the species,
mainly in distinguishing it fronscol. bouchardsp. nov.

Diagnosis

The species belongs to theuchardispecies-group, so it differs from the other
Scolytocismainly by the triconcave prosternum. It differs fr@&ool. bouchardisp.
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nov., the closest related species, by the comparatively smaller body (TL less than
1.3mm) and small eyes (1.0X the basal width of scutellum).

Description

Holotype.(Figs. 31-33) Measurementsnmm: TL 1.16; PL 0.42; PW 0.53; EL
0.74; EW 0.53; GD 0.53. Ratios: PL/PW 0.&);/EW 1.40; EL/PL 1.75; GD/EW 1.00;
TL/EW 2.20. Body dark brown; antennae, nfqparts and legs yellowish brown. Head
with shallow, sparse, inconspicuous putiotg interstice between punctures finely
microreticulate. Each antenna (Fig. 59paratype) with nine antennomeres (FL
0.078mm; CL 0.150mm; CL/FL 1.94); length of the antennomeres (in mm) as follows:
0.088; 0.040; 0.040; 0.013; 0.013; 0.013; 0.040; 0.0383. Eyes with greatest width
1.0X the basal width of scutellum. Pronotal punctation coarse, sparse, shallow;
punctures separated by a distance of two four punctures widths; interstice
microreticulate; anterolateral margins slightly arched inwards; posterolateral angles
broadly rounded; posterior margin withawtyose border. Scutellum with some fine,
sparse punctures; basal width 0.21X the.BMtral punctation confuse at base and
subseriate at disc; punctures coarse, shalimegular; punctures without conspicuous
border.; interstice between punctures finely rugose; elytral apex subacute, declivity with
weak concavity; cuticular globules very small, inconspicuous; elytral suture weakly
margined at apical third. Each hind winggF52) with apical area bearing one vague,
incomplete pigmented line near the antemaargin. Prosternum triconcave, without
longitudinal carina. Metaventrite and abdomimeahtrites bearing slender, small setae.
Each metatibiae (Fig. 62A) broadly roundedan3.5X as long as broad; outer edge
with spines (around 20) regularly distributed apical two thirds and then getting
sparserMale genitalia(in a paratype).(Fig. 66) Apex of tegmen (sclerotized apical
two-thirds) subtriangular; median lobe not observed, probably extremelly membranous.

Type series

Holotype. (ANIC) Ecuador: /ECUAD: Pichincha Rio Palenque, 47Km.S Sto
Domingo JULY 20-30, 1975 / S. & J. Peck CollectoRigidoporussp. / Scolytocis
difficillimus Lopes-Andrade HOLOTYPUS [printed in red paperParatypes.
Ecuador: 4 specimens, same data as holotypk the paratypes with an additional
label Scolytocis difficillimud.opes-Andrade PARATYPUS [printed in yellow paper]/.

Variation
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Measurements in mm (n = 2,cinding the holotype): TL 1.16-1.26 (1.21 +
0.07); PL 0.42—-0.42 (0.42 £ 0.00); P\63-0.53 (0.53 + 0.00); EL 0.74-0.84 (0.79 +
0.07); EW 0.53-0.58 (0.55 + 0.04); GD 0.53-0.53 (0.53 + 0.00). Ratios: PL/PW 0.80-
0.80 (0.80 + 0.00); EL/EW 1.40-1.45 (1.430.04); EL/PL 1.75-2.00 (1.88 # 0.18):
GD/EW 0.91-1.00 (0.95 £ 0.06); TL/EW 2.18-2.20 (2.19 £ 0.01).

Distribution
Known only from the type locality in Ecuador (Fig. 75).

Host fungi
Rigidoporussp. (Meripilaceae).

Comments

| was a little bit reluctant in describinggtspecies, due to its similaritiesS$ool.
bouchardisp. nov. However, after a careful compson of morphological features, |
concluded that some specimens from Ecuafiftom a single field collection, are quite
distinct and cannot be adequately includedany of the new Northern Neotropical
species described here. After delimiti8gol. difficillimussp. nov, | found out that it
was very similar td&Scol. bouchardsp. nov. in the morphology of hind wings, tibiae,
and prosternum (“triconcave”), which led rteedefine a morphological group for both
species (théouchardispecies-group).

| examined one more specimen from Ecuador, belonging to CNCI. /ECU.
Limoncocha Napo Prov. 250m 22.VI1.76, B866, S&J Peck/. However, the specimen
lacks the antennae and it resembles moreSba. lawrenceisp. nov. than Scol.

difficillimus sp. nov, although it does not adequately fit in any of these species.

Scolytocis howdeni Lopes-Andrade sp. nov. (Figs 34-36, 53, 59B, 62B, 67, 75)
Etymology

The species is named after HenryHéwden, who collected the six specimens
of the type series.

Diagnosis

The species belongs to ttanielssonspecies-group, and so it is distinguishable
from the otheBcolytocis species by the biconcave prosternum with a narrow
longitudinal carina at midline, the rugose db@r along the posterior pronotal margin and
the comparatively large tibiae. It differs from the other species in the group mainly by
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the close pronotal punctation, with punctuseparated by a distance of one puncture
width or less.

Description

Holotype.(Figs 34-36) Measurementsnamm: TL 2.00; PL 0.79; PW 0.89; EL
1.21; EW 0.95; GD 0.89. Ratios: PL/PW 0.88;/EW 1.28; EL/PL 1.53; GD/EW 0.94;
TL/EW 2.11. Body dark brown, head and pronotsinghtly darker than elytra; basal
antennomeres, mouthparts and tarsi yellowish brown; dorsal and ventral surfaces almost
entirely glabrous. Head with dorsum ceely punctate; punctures irregular, with
interstice finely microreticulate. Eaclantenna (Fig. 59B, paratype) with nine
antennomeres (FL 0.098mm; CL 0.160mm;/IL 1.64); length of the antennomeres
(in mm) as follows: 0.118; 0.055; 0.053015; 0.015; 0.015; 0.050; 0.045; 0.065. Eyes
with greatest width 1.33X the basal width sfutellum. Pronotum coarsely punctate;
punctures irregular, limits distinct, usuallypseate by a distance of one puncture width
or less, but not coalescent; intersticetwmen punctures finely microreticulate;
anterolateral margins straight; posterolateral angles broadly rounded; posterior margin
with a conspicuous rugose border alongSitutellum rugose, basal width 0.13X the
EW. Elytra with punctation slightly coarser, denser and more irregular than that of
pronotum; interstice between punctures smoeidlgtral apex truncate, with a small
concavity when seen from above; cuticular globules absent. litadhwing (Fig. 53)
with apical area bearing one vague, incomplete pigmented line near the anterior margin.
Prosternum biconcave, with a narrow londinal carina at midline. Metaventrite and
abdominal ventrites almost glabrous. Eawétatibia (Fig. 62B) near 3.0X as long as
broad; outer apical and outer lateral esiderming an obtuse angle that is broadly
rounded; outer edge with spines (around @ularly distributed and more close to
each other at apical third (outeriegd edge), then getting sparsbfale genitalia (in a
paratype). (Fig. 67) Apex of tegmen (sclernéid apical half) subtriangular, base
membranous; median lobe membranous, elongate, near 1.2X longer than tegmen.

Type series

Holotype.(CNCI) Mexico: /3 mi. N.W. San Cristobal L.C., Chis. Mex. V. 29
1969 H.F. Howden &colytocis howderiopes-Andrade HOLOTYPUS [printed in red
paper]/.ParatypesMexico: 5 specimens, same data as holotype. All the paratypes with
an additional label Scolytocis howdeniLopes-Andrade PARATYPUS [printed in
yellow paper]/
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Variation

Measurements in mm (n = 5,cinding the holotype): TL 1.84-2.00 (1.94 +
0.07); PL 0.68-0.79 (0.71 + 0.05); PO\B4-0.89 (0.86 + 0.03); EL 1.16-1.26 (1.21 +
0.04); EW 0.89-0.95 (0.94 + 0.02); GD 0.84-0.89 (0.86 + 0.03). Ratios: PL/PW 0.76—
0.88 (0.82 + 0.04); EL/EW 1.22-1.35 (1.290.05); EL/PL 1.53-1.85 (1.72 + 0.12);
GD/EW 0.89-0.94 (0.92 £ 0.03); TL/EW 1.94-2.12 (2.07 + 0.07).

Distribution
Known only from the type locality in Chiapas, Mexico (Fig. 75).

Host fungi
Unknown.

Comments
It resemblesScol. indecisusp. nov.in the coarse and dense punctation of elytra
and pronotal, but is easily distinguished by the features mentioned in the diagnosis.

Scolytocisindecisus Lopes-Andrade sp. nov. (Figs 37-39, 54, 59C, 62C, 68, 75)
Etymology
The specific epithet refers to my eualsion in choosing the name of this new

species.

Diagnosis

The species belongs to tbanielssonspecies-group, and so it is distinguishable
from the otheBcolytocis species by the biconcave prosternum with a narrow
longitudinal carina at midline, the rugose db@r along the posterior pronotal margin and
the comparatively large tibia&col. danielssorsp. nov.has finer pronotal punctation
and intertices of punctures shir§col. panamensgp. nov.has a distinct antennal club
(with only one broad antennomere) a8dol. howdensp. nov. has closer pronotal

punctation.

Description

Holotype.(Figs 37—-39) Measurementsnmm: TL 1.42; PL 0.47; PW 0.58; EL
0.89; EW 0.68; GD 0.63. Ratios: PL/PW 0.8;/EW 1.31; EL/PL 1.89; GD/EW 0.92;
TL/EW 2.08. Body shiny dark-brown, withehd and pronotum darker than elytra;

antennae, monthparts and legs yellowistwbr. Head punctate, with interstice between

114



punctures microreticulate. Each antennmy.(B9C, paratype) with nine antennomeres
(FL 0.095mm; CL 0.145mm; CL/FL 1.53); leigobf the antennomeres (in mm) as
follows: 0.068; 0.038; 0.050; 0.015; 0.016:;015; 0.038; 0.040; 0.068. Eyes with
greatest width 1.0X the basal dtlh of scutellum; ommatidia with irregular surface.
Pronotum with deep and coarse punctation; puss separated by a distance of one to
two puncture widths, some areas of the avith sparser punctation; interstice between
punctures inconspicuously microreticulate, shiny; anterolateral margins straight [conf];
posterolateral angles broadly rounded; postenargin with a rugose border along it.
Scutellum glabrous, unpunctate, shiny, bagdth 0.13X the EW. Elytra with confuse
punctation, slightly coarser than that pfonotum; punctures deep, with interstice
smooth and shiny; elytral apex truncagightly concave when seen from above,
bearing small, inconspicuous cuticulglobules. Each hind wing (Fig.54) extremely
membranous, probably not or barely fuoofl for flight; apical area without
conspicuous pigmented lines. Prosternunotéave, with a narrow longitudinal carina
at midline. Metaventrite and abdominal wétes subglabrous (bearing indistinct small
and sparse setae). Each metatibia (Fig. p2€atype) near 3.2X as long as broad; outer
apical and outer lateral edges formingatuse angle that is broadly rounded; outer
edge with spines (around 20) regularly distrdabiand more close to each other at apical
two-thirds, then getting sparsdfale genitalia (in a paratype)Fig. 68) Tegmen with
apex (sclerotized apical half) subpentagobatal half extremelly membranous; median

lobe as long as tegmen.

Type series

Holotype.(ANIC) Mexico: /Tenango de Doria Hidalgo, MEXICO July 24, 1969
/' S. & J. Peck Collectors / Phellinusp. / J. F. Lawrence Lot [printed] 3075
[handwritten]/ Scolytocis indecisus Lopes-Andrade HOLOTYPUS [printed in red
paper]/.ParatypesMexico: 8 specimens, same data as holotype; 2 specimens /Tenango
de Doria Hidalgo, MEXICO July 24, 1969 / &J. Peck Collectors / Ganoderma sp. / J.
F. Lawrence Lot [printed] 3074 [handwrittén] specimen /6.4mi. S. Tenango de Doria
Hidalgo MEX.July 24, 1969 / S. & J. Peck l@ators / Ganoderma sp. / J. F. Lawrence
Lot [printed] 3079 [handwritten]/; 3 specime /7mi. SW Tenango de Doria Hidalgo,
MEX. VII-2-71 A. Newton / Phellinus s / J. F. Lawrence Lot [printed] 3258
[handwritten]/. Guatemala: 1 specimen /GUAT.: QUEZALTEN.[ANGO] 12Km.S.E.
Zunil, N.W. face Cerro Zunil, FuerdeGeorginas, 2700m 17.V1.1993, R. Anderson
hardwood for.litter, 93-2C [sic]/; 9 specimerSierra de las Minas / Montana Piamont —
9000ft. / Dept. Progresso Gufdrinted] 11:7:42 [handwritten] / Col. By A.E. Vatter, Jr.
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/ F. Mus. Bot. Exp. to Guat. / Fungus # 43@fhandwritten]/; 75 specimens / Sierra de
las Minas; Montana Piamont — 9000ft.; DePtogresso Guat. 11:7:42; Col. By A.E.
Vatter, Jr. / F. Mus. Bot. Exp. to Guat.; Fungus # 436-6/. All the paratypes with an
additional label $colytocis indecisusopes-Andrade PARATYPUS [printed in yellow
paper]/.

Variation

Measurements in mm (n = 11,clading the holotype): TL 1.26-1.84 (1.45 +
0.16); PL 0.42-0.68 (0.51 + 0.08); P®53-0.79 (0.61 + 0.07); EL 0.79-1.16 (0.90 +
0.10); EW 0.63-0.84 (0.70 + 0.07); GD 0.58-0.84 (0.64 + 0.08). Ratios: PL/PW 0.73-
0.92 (0.83 + 0.05); EL/EW 1.13-1.42 (1.290.08); EL/PL 1.42-2.00 (1.77 * 0.16);
GD/EW 0.85-1.00 (0.92 £ 0.04); TL/EW 1.92-2.25 (2.07 + 0.09).

Distribution

Known from Mexico and Guatemala (Fig. 75).

Host fungi

Ganodermasp. (Ganodermataceae) digellinussp. (Hymenochaetaceae).

Comments

The specimens dissected have extigmmembranous hind wings (see Fig. 54).
This, together with the ommatidia witinregular surface (common in apterous or
micropterous ciids), suggests that the species is undergoing loss of flight capability.

Scolytocis kiskeyensis Lopes-Andrade sp. nov. (Figs 40-42, 55, 60A, 63A, 69-71, 76)
Etymology

The specific epithet refers to Kiskefaso Quisqueya), an indigenous name for
the island of Hispaniola (Haiti and Dominican Republiejra typicaof this species.

Diagnosis

The species belongs to thewvrenceispecies-group, and so is distinguishable
from the otheiScolytocisby the smooth posterior margin of pronotum and the concave
prosternum.Scol. cariborumsp. nov. has several setae at the elytral apex, Goal.

lawrenceisp. nov.has setae at the metaventrite and abdominal ventrites.
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Description

Holotype.(Figs 40-42) Measurementsnamm: TL 1.00; PL 0.37; PW 0.42; EL
0.63; EW 0.47; GD 0.42. Ratios: PL/PW 0.88;/EW 1.33; EL/PL 1.71; GD/EW 0.89;
TL/EW 2.11. Body reddish brown; antennae, npatrts and legs slightly lighter than
body. Head shiny, sparsely punctate; punestdiee, interstice smooth. Each antenna
(Fig. 60A) with nine antennomeres (BLO73mm; CL 0.108mm; CL/FL 1.48); length of
the antennomeres (in mm) as follows: 0.060; 0.035; 0.035; 0.013; 0.013; 0.013; 0.025;
0.033; 0.050. Eyes with greatest width 1.0 thasal width of scutellum. Pronotum
sparsely, finely punctate; puncture deeppasated by a distance of three to five
puncture widths; interstice between punctures microreticulate; anterolateral margins
straight; posterolateral angles broadly rounded; posterior margin without rugose border.
Scutellum shiny, rugose but not microretatigl, bearing one distinct puncture; basal
width 0.16X the EW. Elytra with coarse, alow, subseriate punctation; limits of
punctures not well distinct (when seen fraimove), interstice between punctures dull
[conf.]; elytral apex rounded, slightly concavmaring very small, indistinct cuticular
globules (best seen in lateral view). E&ohd wings (Fig. 55) with apical area without
conspicuous pigmented lines. Prosternwoncave, without longitudinal carina.
Metaventrite and abdominal ventrites glabrous. Each metatibiae (Fig. 63A) near 3X as
long as broad; outer apical and outer rigteedges forming an almost perpendicular
angle that is rounded; outer edge with spife@eund 15) regularly distributed at apical
two-thirds. Male genitalia (in paratypes)Fig. 69-71) Both tegmen and median lobe
completely and equally sclerotized, elongate but somewhat globose; median lobe
broadly rounded, only 4X as long as broad and larger at middle.

Type series

Holotype.(ANIC) Dominican Republic: /DOM. REP.: Polo, 690m July, 1974
P. Hertz / Fomes sclerodermeus / JL&wrence Lot No. [printed] 3659 [handwritten]/
Scolytocis kiskeyensi®pes-Andrade HOLOTYPUS [printed in red papdPiratypes.
Dominican Republic: 2 specimens, same data as holotygerto Rico: 2 specimens
labeled /Cerro Dona Juana Ponce, BBc. 28, 1966 / S. Peck Collector / Ganoderma
sp. / J. F. Lawrence Lot. [printed] 192%fidwritten]/; 1 specimen /Luquillo Exp. For.
Humacao, P.R. Dec. 23, 1966 / S. Peck Collector / ex Fomes sclerodermeus / J. F.
Lawrence Lot. [printed] 1926 [handwritten]/llAhe paratypes with an additional label
/Scolytocis kiskeyensi®pes-Andrade PARATYPUS [printed in yellow paper]/.
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Variation

Measurements in mm (n = 3,cinding the holotype): TL 1.00-1.16 (1.07
0.08); PL 0.32-0.42 (0.37 + 0.05); POWM2-0.47 (0.44 + 0.03); EL 0.63-0.74 (0.68 +
0.05); EW 0.47-0.53 (0.49 + 0.03); GD 0.42-0.47 (0.44 + 0.03). Ratios: PL/PW 0.75-
0.89 (0.84 + 0.08); EL/EW 1.33-1.44 (1.390.06); EL/PL 1.71-2.17 (1.88 * 0.25);
GD/EW 0.89-0.90 (0.89 £ 0.01); TL/EW 2.11-2.22 (2.18 + 0.06).

Distribution
Known from the Greater Antilles, froRuerto Rico and the Dominican Republic
(Fig. 76).

Host fungi
Fomes fasciatus (Sw.) Cooke (Polyporaceae) andsanoderma sp.
(Ganodermataceae).

Comments

The morphology of the male genitalia in this species is unique among all the
known Scolytocis The genitalia oScol. cariborunmsp. nov.has a median lobe with a
globose apex, somewhat resembling the orfecof. kiskeyenssp. nov, which may be
a tendency in the insular Neotropical specieSaulytocis

Scolytocis lawrencei Lopes-Andrade sp. nov. (Figs 43-45, 56, 60B, 63B, 72-73, 75)
Etymology

The species is named after John F. lemge, great coleopterist (and ciidologist)
who first recognized this species, and wdlseo arranged and organized most of the
Xylographellini described in this work.

Diagnosis

The species belongs to tlhewrenceispecies-group, and so is distinguishable
from the otheiScolytocisby the smooth posterior margin of pronotum and the concave
prosternum. It differs from the other Nempical species in the group mainly by the
glabrous elytral apex and the slightly setose metaventrite and abdominal ventrites.

Description
Holotype.(Figs 43—-45) Measurementsnmm: TL 1.16; PL 0.42; PW 0.53; EL
0.74; EW 0.58; GD 0.53. Ratios: PL/PW 0.8);/EW 1.27; EL/PL 1.75; GD/EW 0.91,;
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TL/EW 2.00. Body brown; basal antennomenemuthparts and legs light yellowish
brown. Head finely and sparsely punctatgerstice between puncture inconspicuously
microreticulate. Each antenna (Fig. 60Baratype) with nine antennomeres (FL
0.073mm; CL 0.130mm; CL/FL 1.79); length of the antennomeres (in mm) as follows:
0.073; 0.033; 0.035; 0.013; 0.013; 0.013; 0.038; 0.03W33. Eyes with greatest width
1.0X the basal width of scutellum. Pronotuvith shallow, coarse, sparse punctation;
punctures separate by a distance of two to three puncture widths, interstice
microreticulate; anterolateral margins sligghtarched inwards; posterolateral angles
broadly rounded; posterior margin taut rugose border. Scutellum unpunctate,
microreticulate; basal width 0.19X the EWy#& with subseriate punctation; punctures
coarser and shallower than those of pronotum, border indistinct from elytral surface (at
least when seen from above); interstice between punctures rugose, but without
microreticulation; elytral apex subacute, declivity without conspicuous concavity but
bearing some small, inconspicuous cutcuglobules. Each hindiing (Fig. 56) with
apical area bearing one vague, incomplatgnented line near the anterior margin.
Prosternum concave, without longitudingarina at midline. Metaventrite and
abdominal ventrites bearing setae, best sedateral view. Each metatibia (Fig. 63B)
just slightly expanded near apex, around dX long as broad; outer edge broadly
rounded, bearing spines (around 20) regularsgrithuted at apical two thirds and then
getting sparserMale genitalia (in paratypes)Figs 72—73) Tegmen and median lobe
barely sclerotized; tegmen with apex (apitake-fourths) subtriangular; median lobe
extremelly elongate, more than 10X longer than broad.

Type series

Holotype.(ANIC) Costa Rica:/C. RICA: Heredia Finca la Selva 1974 [printed]
July [handwritten]/ J. F. Lawrence Lotr[pted] 3643 [handwritten]/ S. Klein-Feldt
[handwritten]/ Rigidoporus sp./ 636 [handwritte8lfolytocis lawrencdiopes-Andrade
HOLOTYPUS [printed in red paper]Raratypes Costa Rica:7 specimens, same data
as holotype; 1 specimen /Puerto Viejo CdRtea VIII-4-65 / A. Raske Collector / ex
Polyporus zonalis / J. F. Lawrence Lgrinted] 1613 [handwritten]/; 1 specimen
/Turrialba Costa Rica VIII-31-66/ RobiAndrews Collector / Fomes (Rigidoporus)
auberianus ? / J. F. Lawrence Lot [pecht 1848 [handwritten]/; 1 specimen "COSTA
RICA: Punt.[arenas] S. Vito, IsaCruces July 1982 B. Gill 1200mPanama: 11
specimens labeled /Canal Zone: Is. Ba@wolorado 11.19-111.9-75 Lawrence, Erwin /
Rigidoporus sp. /, 5 distinguished lédxk /J. F. Lawrence Lot [printed] 3777
[handwritten]/ and 6 /J. F. Lawrence Ljgirinted] 3811 [handwritten]/; 4 specimens
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/Barro Colorado Is. Canal Zone Feb. 15,1968 / J. F. Lawrence Lot [printed] 2419
[handwritten]/, 3 specimens distinguished labeled /Polyporus lignosus/ and 1 /Trametes
corrugata/; 3 specimens /Barro Colorado Is. Canal Zone Panama, IV-3-67 / ex
Polyporus lignosus / J. F. Lawrence Uptinted] 2100 [handwritten]/; 2 specimens
/Panama: Canal Zone Barro Colorado Fgbruary 6 1976 A. Newton / litter under
rotting logs /; 4 specimens /Barro Cado Is. Canal Zone July 11 1969 / J. F.
Lawrence Lot [printed] 2847 [handwritten]2, specimens /Barro Colorado Is. Canal
Zone July 11 1969 / Rigidoporus sp. / J. F. Lawrence Lot [printed] 2838 [handwritten]/;
2 specimens /Barro Colorado Is. Canang Aug. 13 1969 / Rigidoporus sp. / J. F.
Lawrence Lot [printed] 3042 [handwrittenMexico: 1 specimen /MEX: Veracruz,
33Km N. Catemaco, Los Tuxtlas Bagly Stn. 8-15.V1.1984 D. H. Lindeman /
Scolytocis sp. [handwritten] Det. J. Eawrence [printed]/; 1 specimen (CNCI) /MEX.
Chis., Palenque 2-30.VI1.1983, rain fores$&J Peck & R. Anderson, 100m/.
Colombia: 1 specimen /3000, Rio Jamundi, 1i(®n Cali, Valle, Colombia, 11.16.1970
Henry F. Howden/All the paratypes with an additional lab&cblytocis lawrencei
Lopes-Andrade PARATYPUS [printed in yellow paper]/.

Variation

Measurements in mm (n = 21 clading the holotype): TL 1.00-1.32 (1.16 +
0.08); PL 0.37-0.42 (0.40 + 0.03); POVA2—0.58 (0.49 £ 0.04); EL 0.58-0.89 (0.73 +
0.08); EW 0.47-0.63 (0.54 £ 0.05); GD 0.42-0.58 (0.48 + 0.04). Ratios: PL/PW 0.72—
0.89 (0.83 + 0.05); EL/EW 1.10-1.67 (1.350.11); EL/PL 1.38-2.14 (1.82 # 0.19):
GD/EW 0.82-1.00 (0.90 £ 0.05); TL/EW 2.00-2.44 (2.15 £ 0.10).

Distribution
Known from Mexico, Costa Rica, Panama and Colombia (Fig. 75).

Host fungi

Rigidoporus sp., Rigidoporus lineatus(Pers.) Ryvarden andRigidoporus
microsporus (Sw.) Overeem (Meripilaceae)Earliella scabrosa (Pers.) Gilb. &
Ryvarden (Polyporaceae).

Comments
A common and widespread continental mesoamer8motytocis It co-occurs
with Scol. panamensisp. nov.in Panama, and large specimensSobl. lawrencesp.

nov. may be confounded with it in dorsal view. Howevecpl. panamensisp. nov.
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belongs to thedanielssonispecies-group, and is uniqgue among 8wlytocisin the
fused antennomeres of the club.

| included the specimen from Colombiative type series with some doubt: it fits
the species-boundaries as stated here,obnly one specimen is known from this
country.

Scolytocis panamensis Lopes-Andrade sp. nov. (Figs 46—-48, 57, 60C, 63C, 74, 75)
Etymology
The specific epithet refers to Pananeaa typicaof this new species.

Diagnosis

The species belong to tkhanielssonispecies-group, and so it is distinguishable
from the otheBcolytocis species by the biconcave prosternum with a narrow
longitudinal carina at midline, the rugose d@r along the posterior pronotal margin and
the comparatively large metatibia (Fig. 63C). The species is easily distinguished from
all the other Central AmericaBcolytocisby fused antennomeres of the club, which
appear as a one large antennomere even in slide preparations (Fig. 60C).

Description

Holotype.(Figs 46—48) Measurementsnamm: TL 1.53; PL 0.53; PW 0.68; EL
0.95; EW 0.74; GD 0.68. Ratios: PL/PW 0.EL/EW 1.29; EL/PL 1.80; GD/EW 0.93;
TL/EW 2.07. Body black; basal antennomereguthparts and legs light yellowish
brown. Head sparsely and finely punctate; interstice between puncture smooth, shiny.
Each antenna (Fig. 60C) with severieammomeres (FL 0.098mm; CL 0.145mm; CL/FL
1.49); funicle with four antennomeres aollib with only one distinguishable large
antennomere; length of the antennomefiesmm) as follows: 0.085; 0.045; 0.050;
0.018; 0.015; 0.015; 0.145 (= fused antennomeréiseotlub). Eyes with greatest width
1.28X the basal width of scutellum. Pronotuvith fine, shallow, sparse punctation;
punctures separate by a distance of threlvéopunctures, interstice microreticulate;
anterolateral marings of pronotum slightlglaed inwards; posterolateral angles broadly
rounded; posterior margin bearing a rugbeeder along it. Scutellum punctate, rugose;
basal width 0.15X the EW. Elytra witbonfuse punctation; punctures coarser and
shallower than that of pronotum; punctures without conspicuous limits (at least when
seen from above), separated by a distasfcene to two puncture widths, interstice
smooth, shiny; elytral apex truncate; apidatlivity concave, bearing small cuticular

globules. Each hind wing (Fig. 57) with ie@l area bearing one vague, incomplete
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pigmented line near the anterior maxgiProsternum biconcave, with a narrow
longitudinal carina at midline. Metaventritend abdominal ventrites glabrous. Each
metatibia (Fig. 63C) broadly rounded, near &klong as broad; outer apical and outer
lateral edges forming an obtuse rounded arggeles (less than 20) close to each other
at the outer apical edge, then getting spaldete genitalia (in a paratype)Fig. 74)
Genitalia very small (around 0.25mm, includitng ninth segment), barely sclerotized.
Apical portion of tegmen (apical fourdfifs) triangular, apex conspicuously acute;
median lobe extremelly membranous, indistinct, as long as tegmen.

Type series

Holotype.Panama:/Barro Colorado Is. Canalafie July 14 1969 Phellinus sp. /
J. F. Lawrence Lot [printed] 2889 [handwritte8[folytocis panamensispes-Andrade
HOLOTYPUS [printed in red paper]ParatypesPanama: 2 specimens, same data as
holotype; 4 specimens /Barro Coldma Is. Canal Zone Feb. 5, 1968 / Fomes
pseudosenex / J. F. Lawrence Lot [prdit 2310 [handwritten]/; 1 specimen /Barro
Colorado Is. Canal Zone July 6 1969 / Pinei$i sp. / J. F. Lawrence Lot [printed] 2787
[handwritten]/. All the paratypes with an additional lal8#dlytocis panamensi®pes-
Andrade PARATYPUS [printed in yellow paper]/.

Variation

Measurements in mm (n = 5,cinding the holotype): TL 1.53-1.63 (1.56 +
0.05); PL 0.53-0.58 (0.56 + 0.03); P63—0.68 (0.67 £+ 0.02); EL 0.89-1.00 (0.95 +
0.04); EW 0.68-0.79 (0.74 + 0.04); GD 0.63-0.68 (0.66 + 0.03). Ratios: PL/PW 0.77-
0.92 (0.83 £+ 0.06); EL/EW 1.20-1.36 (1.290.06); EL/PL 1.55-1.90 (1.70 + 0.14);
GD/EW 0.86—0.93 (0.90 £ 0.04); TL/EW 2.07-2.23 (2.12 £ 0.07).

Distribution
Known only from Panama (Fig. 75).

Host fungi
Phellinus sp. (Hymenochaetaceae) ahdmes pseudosendkurrill) Sacc. &
Trotter (Polyporaceae).

Comments
This species is unique among all the other Ciidae due to its fused antennomeres
of the antennal club (so each antenna hasrsantennomeres). Besides the fused club,
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the gross antennal morphology $fol. panamensisp. nov.is similar to that of other
species in theanielssongroup.

Southern Neotropical species obcolytocis

Scolytocis fritzplaumanni Lopes-Andrade sp. ov. (Figs 77-79, 86, 89A, 90A, 91-92,
96)
Etymology

The specific epithet refers to the gremtomologist Fritz Plaumann, who first
collected the species.

Diagnosis

The species belongs to thiitzplaumanni species-group and so it is
distinguishable from the otheBcolytocis by the biconcave prosternum without
longitudinal carina at midline, and the smobtrder of the posterigegronotal margin. It
differs from the other species in theogp by the coarse and dense pronotal punctation,
with punctures separated by a distance of one puncture width of less.

Description

Holotype.(Figs 77—-79) Measurementsnamm: TL 1.74; PL 0.68; PW 0.79; EL
0.95; EW 0.84; GD 0.79. Ratios: PL/PW 0.8;/EW 1.13; EL/PL 1.40; GD/EW 0.94;
TL/EW 2.07. Body dark brown, including antex® mouthparts and legs; tarsi a little
bit lighter than legs. Head with dorsum pumefguncture coarse, with interstices finely
microreticulate. Each antenna (Fig. §9ith nine antennomeres (FL 0.095mm; CL
0.148mm; CL/FL 1.55); length of the antenremes (in mm) as follows: 0.095; 0.038;
0.053; 0.015; 0.015; 0.013; 0.038,043; 0.068. Eyes with greatest width 1.22X the
basal width of scutellum. Pronotum codysend densely punctate; punctures irregular,
shallow, with limits well-distinct, separab®y/ a distance of one puncture width or less;
interstices between punctures finely mictmn@ate; anterolateral margins straight;
posterolateral angles broadly rounded; tposr margin without a rugose border.
Scutellum smooth, shiny, with sparse pundubmsal width 0.15X the EW. Elytra with
coarse and confused punctation; puncturesgular, deeper than those of pronotum,
sometimes without distinct limits; interséi between punctures smooth; elytral apex
truncate, slightly concave when seewonfr above, bearing sparse but conspicuous
cuticular globules. Each hind wing (Fig. 8@jith apical area bearing two distinct
pigmented lines, one near the anterior margin and the other almost reaching the
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posterior marginProsternum biconcave, but without a longitudinal carina at midline.
Metaventrite and abdominal ventrites almost glabrous. Each metatibia (Fig. 90A)
broadly rounded, less than 3X as long asaldr outer edge with spines (around 25)
closer to each other at apicahe-fourth, then getting sparsdviale genitalia (in
paratypes). (Figs 91-92) Genitalia elongate, elyasclerotized; apex of tegmen
subtriangular; median lobe around 1.25X longer than tegmen.

Type series

Holotype.(MZSP)Brazil: /Nova Teutonia Santa Catarina Brazil Fritz Plaumann
[printed] XI-64 [handwritten]/Scolytocis fritzplaumanriopes-Andrade HOLOTYPUS
[printed in red paper]ParatypesBrazil: 24 specimens labeled /Nova Teutonia Santa
Catarina BRAZIL March F. Plaumann/; 3esimens /Brasilien Nova Teutonia 27°11' B
52023' L Fritz Plaumann 300-500m v. 19605pd&cimens /Serra do Mar, 1200m 25' 46,
49' 06 BRAZIL May, 1964 Plaumann/; 1 spmaein /Serra do Mar Brazil 2000m May,
1964 [handwritten]/ Fritz Plaumann Collecfprinted]/; 4 specimens /Nova Teutonia
Santa Catarina BRAZIL Fritz Plaumanjprinted] June 1972 [handwritten]/; 2
specimens /Boqueirdo, 29'16, 52' 32 Rior@mado Sul Brazil ix.66 / Fritz Plaumann
Collector/; 2 specimens /Boqueirdo 29'16 32'600m / F. Plaumann Sept. 1960/; 121
specimens (10 CNCI; 2 KMMA; 10 LUND2 MCZ; 6 MHNG; 4 RRPC; 10 SMTD)
/BRASIL: PR Guaratuba; “Pontal do Riataré”; 900m iii.2005 leg. P. Coelho Grossi /
Ganodermasp./; 85 specimens (2 LUND; 4 MHN@BRASIL: RS Sao Francisco de
Paula "FLONA SFP"; 2006 leg. L.V. Graf/. Alhe paratypes with an additional label
/Scolytocis fritzplaumanriopes-Andrade PARATYPUS [printed in yellow paper]/.

Variation

Measurements in mm (n = 25)L 1.58-2.00 (1.75 + 0.11); PL 0.63-0.79 (0.68
+ 0.05); PW 0.68-0.89 (0.79 £ 0.04); BL89-1.21 (1.03 + 0.09); EW 0.74-0.95 (0.85
+ 0.05); GD 0.74-0.89 (0.79 £ 0.04). Ratiéd:/PW 0.8-0.94 (0.86 + 0.05); EL/IEW
1.07-1.44 (1.2 £ 0.08); EL/PL 1.28-1.92 (150.14); GD/EW 0.88-1 (0.92 £ 0.04);
TL/EW 1.89-2.19 (2.05 £ 0.08).

Distribution
Known from the South Region of Brazilpon various localities in the states of
Parana, Santa Catarina and Rio Grande do Sul (Fig. 96).

Host fungi
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Ganodermataceae, icanoderma sp. (specimens from Guaratuba), and
Ganoderma australé-r.) Pat. (specimens from S&o Francisco de Paula; L.V. Graf pers.

comm.).

Comments
This is a commorScolytocisfrom the South Region dBrazil, being easily
collected.

Scolytocis furieriae Lopes-Andrade sp. nov.(Figs 10, 80-82, 87, 89B, 90B, 93-94,
96)
Etymology

The species is named after the ecologisttomologist and great collector of
Ciidae, Karina Schimdt Furieri.

Diagnosis

The species belongs to thiitzplaumanni species-group and so it is
distinguishable from the otheBcolytocis by the biconcave prosternum without
longitudinal carina at midline, and the smobtrder of the posterigegronotal margin. It
differs from Scol. fritzplaumannsp. nov. by the fine and sparse pronotal punctation,
and fromScol. paschoalsp. nov.by the smaller body (usually less than 1.5mm) and

smaller antennal-club (around 1.6X longer than funicle).

Description

Holotype. (Figs80—82) Measurements imm: TL 1.32; PL 0.53; PW 0.63; EL
0.74; EW 0.68; GD 0.63. Ratios: PL/PW 0.8;/EW 1.09; EL/PL 1.40; GD/EW 0.93;
TL/EW 1.94. Body dark brown; antennae, niqudrts and legs dark yellowish brown.
Dorsum of head with small, shallow asplarse punctures; interstice between punctures
distinctly microreticulate. Each antenr(&ig. 89B) with nine antennomeres (FL
0.088mm; CL 0.125mm; CL/FL 1.43); length of the antennomeres (in mm) as follows:
0.080; 0.035; 0.043; 0.015; 0.015; 0.015; 0.035; 0.03®m5. Eyes with greatest width
1.25X the basal width of scutellum. Pronotdimely and sparsely punctate; puncture
small, shallow, separate by a distancetved to three puncture widths; anterolateral
margins straight; posterolateral anglesdmly rounded; posterior margin without a
rugose border. Scutellum slightly rugodsgsal width 0.17X the EW. Elytra with
punctation confused, coarser and densan tthat of pronotum; punctures irregular,

deep, coalescent near the margin; interdieteveen punctures smooth to finely rugose;
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elytral apex truncate, bearing sparse andllsouticular globules, with weak concavity
when seen from above. Each hind wing (F&g) with apical area bearing two distinct
pigmented lines, one near the anterior margin and the other almost reaching the
posterior margin. Prosternum biconcaweithout longitudinal carina at midline.
Metaventrite and abdominal ventrites abhalabrous. Each metatibia (Fig. 90B)
broadly rounded, around 3X as long as broagter apical and outer lateral edges
forming an obtuse rounded angle; outer edgh spines (around 20) closer to each
other at apical one-fourth, then getting sparskie genitalia (in paratypes)Figs 93—

94) Apical portion of tegmen subpentagonal; median lobe around 1.3X longer than
tegmen.

Type series

Holotype. (MZSP) Brazil: /BRASIL: BA Jussari;"RPPN Serra do Teimoso”
23.ii a 17.iv.2005 leg. K. S. Furieri /Scolytocis furieriae Lopes-Andrade
HOLOTYPUS [printed in red paper]Raratypes.Brazil: 7 specimens (LAPC), same
data as holotype; 70 specimens (6 @N2 KMMA; 5 LUND; 3 MHNG; 5 SMTD)
/BRASIL: BA Eunapolis xi.2004 JNC Louzadieg./; 63 specimens (6 CNCI; 2 MCZ; 5
LUND; 3 MHNG; 5 SMTD) BRASIL: ES Linhares 11-21.x.2004 P. C. Grossi leg./; 12
specimens (LAPC) /BRASIL: PA Marab&eserva Biologica de Tapirapé; Amazobnia
Legal” 19.xi.2003 leg. F. Gumier-Costa/; lespnen (LAPC) /BRASIL: PA Maraba
03.xii.2003 leg. F. Gumier-Costa/. All the paratypes with an additional I8belytocis
furieriae Lopes-Andrade PARATYPUS [printed in yellow paper]/.

Variation

Measurements in mm (n = 38,clading the holotype): TL 1.16-1.58 (1.39 +
0.09); PL 0.47-0.58 (0.55 + 0.04); PI53-0.68 (0.62 + 0.04); EL 0.68-1.00 (0.80 +
0.07); EW 0.58-0.74 (0.67 £+ 0.04); GD 0.53-0.68 (0.62 + 0.04). Ratios: PL/PW 0.75-
1.00 (0.88 + 0.06); EL/EW 1.00-1.35 (1.490.09); EL/PL 1.25-1.89 (1.48 + 0.16);
GD/EW 0.78-1.00 (0.92 £ 0.04); TL/EW 1.78-2.25 (2.07 £ 0.10).

Distribution
Known from various localities in the states of Para (North Region), Bahia
(Northeast Region), and Espirito Santo (Southeast Region) (Fig. 96).

Host fungi
Unkown.
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Comments

Scol. furieriaesp. nov.was first collected by Gumier-Costa (2004), who found it
only on a primary forest of the Amazon BasiThe type locality is Serra do Teimoso
(Jussari, BA), a small forest remnag@round 200ha) maintained as a “Reserva
Particular do Patrimdénio Natural” (RPPNj\te Reserve of Natural Patrimony), being
sympatric toFalsocis brasiliensid.opes-Andrade (an endangered ciid species; Lopes-
Andrade 2007b).

Scolytocis paschoali Lopes-Andrade sp. nov. (Figs 1-4, 83—-85, 89C, 90C, 95, 96)
Etymology

The species is named after Paschloatlho Grossi, entomologist, good friend,
and great collector of ciids.

Diagnosis

The species belongs to thiitzplaumanni species-group and so it is
distinguishable from the otheBcolytocis by the biconcave prosternum without
longitudinal carina at midline, and the smobtrder of the posterigegronotal margin. It
differs from the other species in theogp by the by the combination of a fine and
sparse pronotal punctation and a large antennal club (2X longer than funicle).

Description

Holotype.(Figs 83—-85) Measurementsnmm: TL 1.70; PL 0.60; PW 0.75; EL
1.10; EW 0.85; GD 0.75. Ratios: PL/PW 0.8);/EW 1.29; EL/PL 1.83; GD/EW 0.88;
TL/EW 2.00. Body black, almost entirely glaos; legs brown; antennae, mouthparts
and tarsi yellowish brown. Head coars@ynctate; punctures small, with interstice
microreticulate. Each antenna (Fig. §9@ith nine antennomeres (FL 0.093mm; CL
0.190mm; CL/FL 2.05); length of the antenremes (in mm) as follows: 0.105; 0.045;
0.050; 0.013; 0.015; 0.015; 0.053; 0.053; 0.085. Eyes with greatest width 1.5X the basal
width of scutellum. Pronotadunctation sparse; punctures shallow and narrow, separated
by a distance of one to three puncture tagtinterstice between punctures finely and
conspicuously microreticulate; anterolateral margins straight; posterolateral angles
broadly rounded; posterior margin withautrugose border. Scutellum unpunctate, but
microreticulate; basal width 0.14X the E®lytra with confuse punctation, coarser and
denser than that of pronotum; puncturespdeesually separated by a distance of two

puncture widths or less; interstice betm punctures smooth, shiny; elytral apex
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truncate, apical border slightly concave wissen from above, bearing small, sparse
cuticular globules. Each hind wing (Fig. 8&jth apical area bearing two distinct
pigmented lines, one near the anterior margin and the other almost reaching the
posterior margin.Prosternum biconcave, without longitudinal carina at midline.
Metaventrite and abdominal ventrites glals. Each metatibia (Fig. 90C) broadly
rounded, around 3X as long aad; outer apical and outer lateral edges forming an
obtuse rounded angle; outer edge with spfaesund 20) close to each other at the apex
and getting sparser untill its baddale genitalia (in paratypes)(Fig. 95) Apical
portion of tegmen with sides subparallel; median lobe slightly longer than tegmen.

Type series

Holotype.(MZSP) Brazil: /BRASIL: RJ Macaé de&€ima 03.xi.2003 leg. P.C.
Grossi /Scolytocis paschoalLopes-Andrade HOLOTYPUS [printed in red paper]/.
ParatypesBrazil: 41 specimens, same data as holotype (2 CNCI; 2 LUND; 2 MHNG;
4 RRPC; 2 SMTD); 1f# (LAPC) /Brasil: Venda Nova do Imigrante, ES 13-16.xi.1999
leg. F. Z. Vaz-de-Mello/. All the patypes with an additional labeBcolytocis
paschoaliLopes-Andrade PARATYPUS [printed in yellow paper]/.

Variation

Measurements in mm (n = 11clading the holotype): TL 1.53-1.74 (1.66 *
0.09); PL 0.58-0.68 (0.62 + 0.04); P®68-0.79 (0.72 + 0.04); EL 0.89-1.10 (0.99 +
0.07); EW 0.74-0.85 (0.80 + 0.04); GD 0.68-0.79 (0.72 + 0.04). Ratios: PL/PW 0.80-
0.92 (0.85 + 0.04); EL/EW 1.13-1.33 (1.240.06); EL/PL 1.47-1.83 (1.60 * 0.13);
GD/EW 0.86-0.94 (0.90 £ 0.03); TL/EW 1.94-2.20 (2.09 + 0.08).

Distribution

Known from the type locality in Nova Bwurgo (in the state of Rio de Janeiro)
and Venda Nova do Imigrante (in the state of Espirito Santo), both in the Southeast
Region of Brazil (Fig. 96).

Host fungi
Unknown.

Comments

The species seems to be closest relat&tob furieriaesp. nov.

128



Indo-Malayan, Australasian and Oceanic species

Scolytocis malaysianus Lopes-Andrade sp. nov. (Figs 97-99, 106, 109A, 110A, 111,
112)
Etymology

The specific epithet refers to Malaydieira typicaof this species.

Diagnosis

The species belongs to the lawrensgécies-group, and so is distinguishable
from the otheiScolytocisby the smooth posterior margin of pronotum and the concave
prosternum. It differs from all the othepecies in this group by the surfaces of the
prosternum, metaventrite and abdominal ventrites, which have a distinct

microreticulation in high relief.

Description

Holotype.(Fig. 97-99) Measurements in mm: TL 1.05; PL 0.42; PW 0.42; EL
0.63; EW 0.47; GD 0.47. Ratios: PL/PW 1.@;/EW 1.33; EL/PL 1.50; GD/EW 1.00;
TL/EW 2.22. Body black; antennae, mouthpantsl legs dark yellowish brown. Head
sparsely punctate; punctures shallow, inteesfinely microreticulate. Each antenna
(Fig. 109A) with nine antennomeresL(B.068mm; CL 0.125mm; CL/FL 1.85); length
of the antennomeres (in mm) &dlows: 0.060; 0.028; 0.030; 0.013; 0.013; 0.013;
0.033; 0.038; 0.055. Eyes with greatest widt2X the basal width of scutellum.
Pronotum with coarse, sparse, shallow paten; puncture irregular, separated by a
distance of two to three puncture widths, interstice conspicuously microreticulate;
anterolateral margins straight; posterolateral angles broadly rounded; posterior margin
without a rugose border. Scutellum unpuncthtesal width 0.16X the EW. Elytra with
subseriate punctation; punctures coarsersiradlower than those of pronotum; border
of punctures indistinct, interstice slightly rugose; elytral apex rounded, glabrous, its
declivity with a weak concavity, cuticular globules absent. Each hind wing (Fig. 106)
with apical area without conspicuous pigmbed lines. Prosternum concave, without
longitudinal carina; surface with distinct microreticulation in high relief. Metaventrite
and abdominal ventrites glabrous, microre@tian similar to that of prosternum. Each
metatibia (Fig. 110A) near 3X as long a®dmt; outer apical and outer lateral edges
forming an almost perpendicular angle tisatounded; outer edge with spines (around
15) regularly distributed at apicédo-thirds, then getting sparséale genitalia (in a
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paratype).(Fig. 111) Genitalia barely sclerotized; apex of tegmen acute; median lobe
extremelly membranous and elongate, around 1.8X longer than tegmen.

Type series

Holotype. (ANIC) Malaysia: /Malaysia, Pahang Temerloh Distr. Krau Game
Res. Feb. 18, 1975 J. Fleagle, coll. / Ganodesm/ J. F. Lawrence Lot [printed] 3911
[handwritten]/ Scolytocis malaysianusopes-Andrade HOLOTYPUS [printed in red
paper]/. Paratypes. Malaysia: 2 specimens, same locality data as holotype; 2
specimens, /Malaysia, Pahang TemerlolstDiKrau Game Res. Feb. 18, 1975 J.
Fleagle, coll. / Phellinus sp. / J. Eawrence Lot [printed] 3906 [handwritten]/; 2
specimens /Malaysia: Perak N. slog&snong Bubu, K. Kangsar Dist. Feb. 2, 1975 J.
Fleagle, coll. / Phellinus sp./, one addititywdabeled /J. F. Lawrence Lot [printed]
3765 [handwritten]/, and the other /J. Fwiance Lot [printed] 3768 [handwritten]/.
All the paratypes with an additional lab&cblytocis malaysianusopes-Andrade
PARATYPUS [printed in yellow paper]/.

Variation

Measurements in mm (n = 5,cinding the holotype): TL 1.00-1.16 (1.08 +
0.06); PL 0.37-0.42 (0.40 £ 0.03); POWA2-0.47 (0.43 + 0.02); EL 0.63-0.74 (0.66 +
0.05); EW 0.42-0.53 (0.47 + 0.04); GD 0.42-0.47 (0.44 £ 0.03). Ratios: PL/PW 0.88-
1.00 (0.93 + 0.07); EL/EW 1.20-1.56 (1.410.14); EL/PL 1.50-1.86 (1.66 + 0.16);
GD/EW 0.89-1.00 (0.94 £ 0.06); TL/EW 2.10-2.44 (2.30 £ 0.14).

Distribution
Known only from Malaysia.

Host fungi
Ganodermasp. (Ganodermatacea®hellinussp. (Hymenochaetaceae).

Comments
The placement of this species in tharenceispecies-group is justifiable, since
it resembles other species of the groupamy by external morphological features but

also by the morphology of male genitalia (compare Figs 73 and 111).

Scolytocis neozelandensis Lopes-Andrade sp. nov. (Figs 100-102, 107, 109B, 110B,
112)
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Etymology
The specific epithet refers to New Zealatgdra typicaof this species.

Diagnosis

This new species is the unigB&eolytocisthat has the combination of a rugose
border along the posterior pronotal margin and a concave prosternum. The other
Scolytociswith such rugose border all have a biconcave prosternum with a narrow
longitudinal carina (theanielssongroup).

Description

Holotype.(Figs 100-102) Measurements in mm: TL 1.21; PL 0.42; PW 0.53; EL
0.74; EW 0.58; GD 0.53. Ratios: PL/PW 0.&);/EW 1.27; EL/PL 1.75; GD/EW 0.91;
TL/EW 2.09. Body dark brown; antennae andutihparts yellowish brown; legs reddish
brown. Head with coarse, sparse, shallpunctation; interstice between punctures
inconspicuously microreticulate, shiny. Each antenna (Fig. 109B) with nine
antennomeres (FL 0.083mm; CL 0.133mm;/ElL 1.61); length of the antennomeres
(in mm) as follows: 0.088; 0.038; 0.038015; 0.015; 0.015; 0.038; 0.038; 0.058. Eyes
with greatest width 1.0X the basal width safutellum. Pronotum with coarse, shallow,
confuse punctation; punctures irregular, sejeardy a distance of one to three puncture
widths; interstice between punctures mictioidate, being much more conspicuous
near the lateral margin; anterolateral masgstightly arched inwards; posterolateral
angles broadly rounded; posterior marlggaring a conspicuous rugose border along it.
Scutellum unpunctate, rugose; basal Wwidd.16X the EW. Elytra with confuse
punctation, coarser and denser than thatrofotum; interstice between puncture finely
microreticulate near the anterior margihen getting rugose posteriorly; elytral apex
truncate, declivity conspicuously convaasad bearing very small cuticular globules.
Each hind wing (Fig. 107) with apical e& without conspicuous pigmented lines.
Prosternum concave, without longitudinalinarat midline. Prosternum, metasternum
and abdominal ventrites conspicuously and regularly microreticulate, somewhat rugose.
Each metatibia (Fig. 110B) near 3.25X as long as broad; outer apical and outer lateral
edges forming an obtuse angle that is Bipaounded; outer edge with spines (around
15) regularly distributed at apical two-thirddale genitalia.Unknown.

Type series
Holotype. (ANIC) New Zealand: /New Zealand: ND: Waipoua SF, Wairau
Summit 387m 11-14 iv.1980 podocarp-mixedodatleaf A. Newton, M. Thayer/
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Ganoderma sp. $colytocis neozelandendispes-Andrade HOLOTYPUS [printed in

red paper]/ParatypesNew Zealand: 1 specimen, same data as holotype; 1 specimen
INew Zealand, CL Kirikiri Saddle, 835m Coromandel Range 1 Feb. 1986 J. F.
Lawrence / J. F. Lawrence Lot Ganoderma sp./. The paratypes with an additional label
/Scolytocis neozelandensispes-Andrade PARATYPUS [printed in yellow paper]/.

Variation

Measurements in mm (n = 3,cinding the holotype): TL 1.16-1.26 (1.21 +
0.05); PL 0.42-0.47 (0.44 + 0.03); POWM7-0.58 (0.53 + 0.05); EL 0.68-0.79 (0.74 +
0.05); EW 0.53-0.63 (0.58 + 0.05); GD 0.47-0.58 (0.53 + 0.05). Ratios: PL/PW 0.80-
0.89 (0.84 + 0.05); EL/EW 1.25-1.30 (1.270.03); EL/PL 1.63-1.75 (1.68 * 0.06);
GD/EW 0.90-0.92 (0.91 £ 0.01); TL/EW 2.00-2.20 (2.10 = 0.10).

Distribution
Known only from New Zealand (Fig. 112).

Host fungi
Ganodermasp. (Ganodermataceae).

Comments
This species was cited by Lescledral. (2003) asScolytocissp.

Scolytocis samoensis Blair, 1928
Diagnosis and comments

Scol. samoensisvas described based in just one specimen, probably a female,
deposited in BPBM (Hawaii, USA). Blail928) mentioned that the holotype is very
defective. Though, | prefer not to take the r@sid didn't ask for the loan of it. From the
description provided by Blair (1928gcol. samoensimay be distinguished from the
other Scolytocis described here by the completely rounded humeri and the first
abdominal ventrite longer than the néwto ventrites together. In the oth8colytocis
the first abdominal is as long as or shorter than the next two ventrites together, and the
humeri is always angulate.

As mentioned by Blair, the tarsi ddcol. samoensisppear to have three
tarsomeres. The basal tarsomere ofSalblytocisexamined in this study is extremely
small and barely visible, even irhigh magnifications (over 100X under

stereomicroscope). However, in slide preparations, | could evaluate that all species have
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four tarsomeres in each tarsus. The same is probably tr@edbrsamoensi® small
discussion on the hypothetical presence of thaegomeres (rather than four) in each
tarsus of some ciid species is provided b y Lopes-Andrade (2007a).

Due to its small length, the seriatgtedl punctation, and the antennal club that
is almost twice as long as the funicBxol. samoensimay be included in thwrencei

species-group.

Distribution
Known only from the type locality: Tuila, Pago Pago, Samoa (Polynesia; Fig.
112).

Scolytocis zimmermani Lopes-Andrade sp. nov. (Figs 103-105, 108, 109C, 110C,
112)
Etymology

The species is named after the greatomologist E. C. Zimmerman, who
collected many already described and remaining undescribed species of Ciidae from
Pacific Islands.

Diagnosis

The species is the unigixolytociswith the tibia conspicuously expanded to
middle (Fig. 110C), and in which the spire® very close to each other (separated by
less than a spine width).

Description

Holotype.(Figs 103-105) Measurements in mm: TL 1.58; PL 0.63; PW 0.68; EL
0.89; EW 0.68; GD 0.68. Ratios: PL/PW 0.€3;/EW 1.31; EL/PL 1.41; GD/EW 1.00;
TL/EW 2.32. Body with dorsum dark browwngentral surface reddish brown; basal
antennomeres, mouthparts and tarsi yellowisiwn. Head finely and sparsely punctate
on dorsum; interstice between punctures smabtimy, rugose near the anterior margin.
Each antenna (Fig. 109C) with ningemmomeres (FL 0.113mm; CL 0.195mm; CL/FL
1.73); length of the antennomeres (mm) as follows: 0.100; 0.043; 0.065; 0.020;
0.015; 0.013; 0.045; 0.050; 0.100. Eyes with grstatvidth 1.11X the basal width of
scutellum. Pronotum with shallow punctatigmynctures fine at disc, separated by a
distance of two to three puncture widthgan the lateral margins, the punctures are
coarse and somewhat elongate, separédiedne puncture width or less, but not

coalescent; interstice between punctures finely and inconspicuously microreticulate;
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anterolateral margins straight; posterolateral angles broadly rounded; posterior margin
without a rugose border. Scutellum unpunctsitey; basal width 0.21X the EW. Elytra

with confuse punctation, which is shallowdenser and coarser than that of pronotum;
interstice between punctures smooth, shinytral apex truncate; apical declivity
concave, with inconspicuous cuticular glagsil Each hind wing (Fig. 108) with apical
area bearing two distinct pigmented lines, one near the anterior margin and the other
almost reaching the posterior margirosternum concave, without longitudinal carina

at midline. Metaventrite and abdominalnetes glabrous. Each metatibia (Fig. 110C)
conspicuously expanded at middle; outer maegjnally spinulose from apex to middle,

with spines very close to each other and then getting spaced to thMaksgenitalia.
Unknown.

Type series

Holotype. (ANIC) Fiji: /Wainiloka Ovalau, Fiji [printed] VII-II-38
[handwritten]/ Shelf Fungi / ECZimmerman CollectdBdolytocis zimmermairiopes-
Andrade HOLOTYPUS [printed in red papeRaratypesFiji: 2 specimens, same data
as holotype (1 ANIC, 1 LAPC). The paratypes with an additional le®ablytocis
zimmermanlLopes-Andrade PARATYPUS [printed in yellow paper]/.

Variation

Measurements in mm (n =:3)L 1.42-1.58 (1.53 £ 0.09); PL 0.58-0.63 (0.60 +
0.03); PW 0.63-0.68 (0.66 = 0.03); EL 0.79-0(98B8 + 0.08); EW 0.63-0.68 (0.66 *
0.03); GD 0.63-0.68 (0.65 = 0.03). Rati¢d:/PW 0.85-0.93 (0.90 £ 0.04); EL/IEW
1.25-1.40 (1.32 + 0.08); EL/PL 1.36-1.64.47 + 0.15); GD/EW 0.93-1.00 (0.98 +
0.04); TL/IEW 2.25-2.32 (2.30 £ 0.04).

Distribution
Known only from the type locality in Ovalau, Fiji (Melanesia; Fig. 112).

Host fungi
Unknown.

Comments
Morphology of male genitalia is nqgtrovided for this species: only three
specimens are known, one was dissected (turfately a female) and | preferred to

maintain the integrity of the other two specimens.
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Syncosmetina Lopes-Andrade subtr. nov. (Figs 7-8, 11-12, 113-121, 136)
Included genus

SyncosmetuSharp, 1891type genus)

Tropicis Scott, 1926

Diagnosis

This new subtribe is characterizday the combination of the following
characters: (i) lateral pronotal carina ajwacrenulate; (ii) pronotal and elytral
punctation very coarse and dense, punctures coalescent in some portions; (iii) scutellum
inconspicuous, its basal width less than 0.10X greatest elytral width; (iv) elytra
bearing longitudinal keels in most specieg; gvosternal process broad; (vi) procoxae
cylindrical, at the same level of the pi@®al process; (vii) apex of prementum
rounded.

Distribution

Syncosmetinaubtrib. nov. occurs in parts of the Aftoopical (restricted to the
western Indian Oceanlropicis) and Palearctic (restricted to Japa&@yncosmetys
Regions. However, a newyncosmetuss known from the Indo-Malayan Region
(Vietham; Rafal Ruta pers. comm.).

Syncosmetus Sharp, 1891 (Figs 11, 113-122)
Omogocis Miyatake, 1954

Included species
Syncosmetus japonic@&harp, 1891type species)
Syncosmetus reticulathdiyatake, 1985

Diagnosis and comments

Syncosmetuds distinguishable fromTropicis by the combination of the
following features: (i) body suboval to ovdlj) humeri rounded; (iii) hind wings
rudimentary. The genus has two described species, both from Japan.

Syncosmetus japonicus Sharp, 1891 (Figs 113-115, 119A, 120A, 121, 122)
=0Omogocis tuberculifrons Miyatake, 1954
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Diagnosis and comments

The species differs forrsyn. reticulatusby the more convex and oval body
(Figs 113-115), with more marked keelsdaarger punctation on elytra. The male
genitalia (Fig. 121) is well sclerotized, and it is morphologically distinct from the other
male genitalia of Xylographellini.

Specimen examined

Japan. Three specimens labeled /JAPAN, Shikoku Ishizuchi Mt. N.P. M.
Tsutsujo, 1600m 14.VII1.80, S. Peck / Betdlagus logs, stump & moss litter/; one
specimen /JAPAN, Shikoku Ishizuchi MM.P. Omogo Valley 18-25.VIII.1980 S. Peck,
700m / fungi on logs & moss, mixed warm temp for/. All specimens with an
identification label $yncosmetus japonic&harp, 1891 C. Lopes-Andrade det. 2007/.

Host-fungi

Pleurotus sp. (Pleurotaceae) (Kawanabe 1995b, doubtful repdrgmetes
versicolor (L.) Lloyd (Polyporaceae) (cited &oriolus versicolorin Kawanabe 1996,
as a doubtful reportfromes fomentariuf..) J.J. Kickx (PolyporaceaelPyrrhoderma
sendaiens€Yasuda) Imazeki (Hymenochaetaceae) Bifdingia applanata(Pers.) P.
Karst. (Ganodermataceae) (Kawanabe 1998@notus mikadoi(Lloyd) Gilb. &
Ryvarden (Hymenochaetaceae) (Kawanabe 1999).

Distribution
Known from Japan (Fig. 122).

Syncosmetus reticulatus Miyatake, 1985 (Figs 11, 116-118, 119B, 120B, 122)
Diagnosis and comments

The species differs fronByn. japonicusby the more parallel-sided body
(Figs116-118) and less marked keels on el{dmmales were examined, so it was not
possible to evaluate whether some of thatinict characters of the male genitalissSgh.
japonicusare restricted to the species or diagnostic to the genus.

Specimen examined

Japan: One f# labeled / JAPAN NARA Bf. Mt. Obako-dake, 1300m near
Nosegawa-mura vill. 25 11l 2006, leg. P. Jaloszynski [printed] / Syncosmetus reticulatus
[handwritten] det. Rafal RUTA 2005 [sic] [printed]/
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Host-fungi

Fomes fomentariugL.) J.J. Kickx (Polyporaceae) ardlfvingia applanata
(Pers.) P. Karst. (Ganodermataceae) (Kakanl1998). Regarded as belonging to the
Ganoderméahost-use group (Orledge & Reynolds 2005).

Distribution
Known from Japan (Fig. 122).

Tropicis Scott, 1926 (8, 12, 123-135)
Included species
Tropicis brevicarinatusScott, 1926
Tropicis cuccodoroLopes-Andradsp. nov.
Tropicis flexicarinatusScott, 1926
Tropicis sexcarinatug§Waterhouse, 187@)ype species)

Diagnosis and comments

Very similar to Syncosmetysbut all the known species are macropterous.
Consequently, the body dfopicisis subparallel-sided (rather than suboval to oval) and
the humeri angulate (rather than rounde&hott (1926) provided a key for the three
species he included at the genus that time. The species describdadpreyccodoroi
sp. nov, falls in Trop. brevicarinatusn the identification key of Scott, differing in the
lack of longitudinal keels near the elytral apex. | will not provide a new identification
key for Tropicis | cannot make much addition to since | have not examined the two

species from Seychelle$rpp. brevicarinatuandTrop. flexicarinatus

Tropicis brevicarinatus Scott, 1926
Diagnosis and comments

As mentioned by Scott (1926j,differs from the otheropicis mainly by the
short elytral keels. Iirop. cuccodorosp. novthe elytral keels are almost indistinct.

Specimen examined

No specimen examined.

Host-fungi
Unknown.
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Distribution
Western Indian Ocean, Seychelles (Fig. 135).

Tropicis cuccodoroi Lopes-Andrade sp. nov. (Figs. 123-125, 129, 131A, 132A, 133,
135)
Etymology

This species is named after Giulio Cadoro, who kindly authorized the loan of
the Tropicis from the collection of MHNG.

Diagnosis
The species close resemblasp. brevicarinatusScott, and it differs from it and
the other describetropicisby the indistinct elytral keels.

Description

Holotype.(Fig. 123-125) Measurementsmim: TL 1.32; PL 0.42; PW 0.53; EL
0.79; EW 0.58; GD 0.53. Ratios: PL/PW 0.80;/EW 1.36; EL/PL 1.88; GD/EW 0.91;
TL/EW 2.27. Body dark brown; head angronotum darker than elytra; basal
antennomeres, mouthparts and legs yellovaisiwn; abdominal ventrite brown. Head
conspicuously punctate; puncture deep, largee the width of arommatidia [conf.];
interstice between punctures smooth,nghiEach antenna (Fig. 131A) with ten
antennomeres (FL 0.103mm; CL 0.135mm;/[lL 1.32); length of the antennomeres
(in mm) as follows: 0.07; 0.038; 0.038,025; 0.013; 0.015; 0.015; 0.035; 0.038; 0.063.
Eyes with greatest width 1.67X the basabthi of scutellum. Pronotum deeply and
coarsely punctate; punctures separated by a distance of one puncture width or less;
interstice between punctures smooth, nghi anterolateral margins straight;
posterolateral angles broadly rounded; tpnsr margin without rugose border.
Scutellum very small, unpunctate, glabrosisiny; basal width 0.075X the EW. Elytral
punctation and interstice similar to that pronotum; elytral apex rounded, without
longitudinal keels; apical declivity withvery weak concavity, cuticular globules
inconspicuous; elytral suture marginedagical third. Each hind wing (Fig.129) with
apical area bearing two distinct pigmentecdinone near the anterior margin and the
other almost reaching the posterior margimosternum with fine, regular, circular
microreticulation in high relief. Metaventritend abdominal ventrites glabrous, bearing
microreticulation similar to that of Priesnum. Each metatibia (Fig. 132A) slender,

subtriangular, just slightly expanded to apeuter lateral edge straight, bearing around
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5 sparse spines; outer apical edge ibgasround 10 spines, close to each otMale
genitalia (in paratypes)(Fig. 133) Genitalia elongate, subcylindrical, sclerotized;
median lobe near 1.3X longer than tegmen, around 15X as long as wide.

Type series

Holotype.(MHNG) Réunion: /La Réunion Y. Gomy [pnted] PIl. des Chicots
21.4.73 - 1860m Tamisage [handwritten]ropicis cuccodoroi Lopes-Andrade
HOLOTYPUS [printed in red paperParatypes.Réunion: Total of 26 specimens (7
LAPC; 19 MHNG). 7 specimens /La Réunion Gomy [printed] Cilaos Grand
Matarum 1.xi.69 tamisage [handwritten]/; 1 specimen /La Réunion J. David [printed]
Foret Bebour Aout 1973 [handwritten]/; 3egimens /La Réunion Y. Gomy [printed]
Bralé de Mare Longue 23.2.72 tamisage trffrandwritten]”; 3 specimens /La Réunion
Y. Gomy [printed] Takamaka 26.i.72 chemdn barrage Tamisage souche trés humide
[handwritten]/; 1 specimen /La Réunion &omy [printed] Plaine des Makes 1500m-
19.xi.70 s/ ecorces tamarin [handwritten]/; 1 specimen /La Réunion Y. Gomy [printed]
Piste Forestier de la PIl. des AffoucHgs11.67 P.K5 [sic] [handwritten]/; 1 specimen
/La Réunion Y. Gomy [printed] PI. des Mes 14km - 15.xi.70 tamisage troncset humus
[handwritten]/; 4 specimens /La Réunion Y. Gomy [printed] PIl. d’Affouches 1200m-
1.xi.71 tamisage souche et humus Ghandwritten]/; 1 specimen /La Réunion Y.
Gomy [printed] ND de la Paix 31.xii.70-1500mmisage [handwritten]/; 2 specimens
/La Réunion P. Schauenberg [printed] F@@démique Ravine Grand Chaloupe -590m
11.i.75 [handwritten]/; 1 specimen /La Réunion Gomy [printed] Plaine des Cafres
ND de la Paix 9.i.72 tamisage [handiten]/; 1 specimen /La Réunion Y. Gomy
[printed] Gite Forestiere de BeboR2.4.72 tamisage humus [handwritteauritius:
Total of 76 specimens (19 LAPC; 57 MHNQ)1 specimens labeled /lle Maurice Y.
Gomy [printed] Macabe Forest 13.i.70 tronwrt [handwritten]/; 5 specimens /lle
Maurice Y. Gomy [printed] Macabe 11.4.70afidwritten]/; 6 specimens /lle Maurice
Y. Gomy [printed] Magenta 11.4.70 [handiten]/; 50 specimens /lle Maurice Y.
Gomy [printed] Mont Cocotte 600m 28.i.7Intsage [handwritten]/; 1 specimen /lle
Maurice Y. Gomy [printed] Mare Longu&9.i.71 tamisage tronc [handwritten]/; 1
specimen /lle Maurice Y. Gomy [ptied] Mont Cocotte 19.i.1970 tronc mort
[handwritten]/; 1 specimen /lle Maurice Ycomy [printed] Riviere Patate 19.i.71
tamisage tronc [handwritten]/. All thparatypes with an additional labelTfopicis
cuccodoroiLopes-Andrade PARATYPUS [printed in yellow paper]/.

Variation
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Measurements in mm (n = 20,clading the holotype): TL 0.95-1.58 (1.19 +
0.15); PL 0.32-0.53 (0.39 + 0.05); POVA2—0.68 (0.51 + 0.06); EL 0.63—-0.95 (0.74 +
0.08); EW 0.47-0.74 (0.55 £ 0.07); GD 0.42-0.58 (0.50 + 0.04). Ratios: PL/PW 0.70-
0.89 (0.77 + 0.04); EL/EW 1.18-1.50 (1.350.09); EL/PL 1.63-2.14 (1.90 # 0.14):
GD/EW 0.77-1.00 (0.90 £ 0.06); TL/EW 1.91-2.30 (2.15 £ 0.10).

Distribution
Mascarene Islands (La Reunion, Mauritius; Fig. 135).

Host-fungi
Unknown.

Comments
This species resembl&sop. brevicarinatusScott from Seychelles, but differs in
lacking longitudinal keels at the elytral apex.

Tropicisflexicarinatus Scott, 1926
Diagnosis and comments

As mentioned by Scott (1926), it differs frofmopicis sexcarinatusmainly by
the sinuous elytral keels.

Specimen examined

No specimen examined.

Host-fungi
Unknown.

Distribution
Western Indian Ocean, Seychelles (Fig. 135).

Tropicis sexcarinatus (Waterhouse, 1876) (Figs 8, 12, 126-128, 130, 131B, 132B,
134, 135)
Diagnosis and comments

It differs from the othefTropicis by the six longitudinal keels at elytra, most
conspicuous at the apical half, and @marse pronotal punctation with coalescent
punctures. It most resembl&sop. flexicarinatusbut do not co-occur with it (see Fig.

140



135). The species is variable morphologicald may be a complex of close related
species.

Specimens examined

Mauritius: Total of 40 specimens (5 LAPC; 35 MHNG). 12 specimens labeled
/lle Maurice Y. Gomy [printed] Macabe Forest 13.i.70 tronc mort [handwritten]/; 7
specimens /lle Maurice Y. Gomy rjpted] Macabe Forest 22.i.66 Champignon
[handwritten]/; 12 specimens labeled /NMaurice Y. Gomy [printed] Maré Lonque
19.i.71 tamisage tronc [handwritten]/; 9 speens /lle Maurice Y. Gomy [printed]
Macabe Forest 19.i.71 tamisage tronc [handwritté&tgdrigues: 1 specimen (MHNG)
labeled /lle Rodrigue Y. Gomy [pried] Mont Limon 396m-8.5.72 tamisage dans
hampe d’Alées [handwritten]Réunion: Total of 48 specimens (5 LAPC; 43 MHNG).
9 specimens labeled /La Réunion Y. Gomiyirffed] Cilaos Grand Matarum tamisage
i.xi.69 [handwritten]/; 12 specimens /La RéuninGomy [printed] Bras de la Plaine
22.8.65 dans champignon [handwritten]/; 1 specimen /La Réunion Y. Gomy [printed]
Roche Ecrite 8.10.65 — 2200m au fauchoimfharitten]/; 2 specimens /Cilaos Grand
Matarum 6.8.67 dans champignon Y. Gomynigharitten]/; 1 specimen /La Réunion Y.
Gomy [printed] Hell Bourqg 6.11.65 s. ecorces [handwritten]/; 1 specimen /La Réunion
Y. Gomy [printed] Cirque de Salazieiton Marmite 1800m 14.i.72 tamisage tronc
pourri [handwritten]/; 2 specimens /La RéoamiJ. David [printed] Foret Bebour aout
1973 [handwritten]/; 3 specimens /La Réunign Gomy [printed] La Petite Plaine
20.3.66 champignon arborie [handwritten]/; 2@men /La Réunion Y. Gomy [printed]
La Petite Plaine PIl. des Palmistg5.v.69-1300m [handwritten]/; 1 specimen /La
Réunion Y. Gomy [printed] Ste Philippe-Alt.100m 15.2.71 tamisage souche
[handwritten]; 3 specimens /La Réunion ®omy [printed] Plaine des Chicots 1730m-
10.10.66 Champignon [handwritten]/; 1 specimen /La Réunion Y. Gomy [printed]
Cilaos Grand Matarum 7.xi.69 tamisageildwritten]/; 5 specimens /La Réunion Y.
Gomy [printed] PI. des Chicots Gite 185.4.73 tamisage terreau [handwritten]/; 1
specimen /La Réunion Y. Gomy [printel. des Chicots Gite 21.4.73 1800m fauchoir
[handwritten]/; 1 specimen /La Réunion &omy [printed] Pl. des Chicots 21.4.73-
1800m fauchage [handwritten]/; 1 specimen /La Réunion Y. Gomy [printed] Pl. des
Chicots Gite 1800m-21.4.73 s. calumets njbandwritten]/; 1 specimen /La Réunion
Y. Gomy [printed] Hts. de Sta. Ro&6.10.70 tamisage [handwritten]/; 1 specimen /La
Réunion Y. Gomy [printed] Pl. des Mes 15.xi.70 tamisage troncset humus
[handwritten]/.
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Host-fungi
Unknown.

Distribution
Mascarene Islands (La Réunion, Mauritius and Rodrigues; Fig. 135).

Discussion
Morphological affinities

Among Ciidae species, head and pronotsicnlpture, pattern of coloration,
pilosity, rugosity, punctation and so on are extely variable. However, there are some
tendencies (or patterns) that are detectaBleracis and Xylographusare usually
glabrous; Orophiini usually has weak or secondary sexual characters; Ciini usually
has broad prosternal process; Orophiini genera usually have spinose outer apical edge of
protibiae. However, there are exceptiofm all these cases: some Neotropical
Xylographusare extremely pilose; some male Orophii@ic{otemnups have modified
mandibula; some Ciini Halsocis as mentioned above) have laminate prosternal
process; and the protibial spines Rdiratrichapus(Orophiini) are restricted to their
apices. Other characters do not present such exceptions. Examples are the morphology
of mouthparts, male pregenital segments, and female genitalia.

The shape of the prosternal process iseful character in Ciidae taxonomy, but
should be considered with care. The genera previously included in Orophiini
(Octotemnus Paratrichapus Xylographus Ropalodontus Hyalocig and
Xylographellini Scolytocisand Xylographellg are all characterized by a laminate
prosternal process. But there are exceptions. For inst@aeiemnus omogensis
Miyatake has a slightly broader prosternal process, but there is no doubt it is a true
Octotemnuss it fits the combination of the othéiagnostic character of the genus. In
the other hand, a laminate prosternal procesars in genera not related to Orophiini or
Xylographellini. The latter is the caseledlsocisPic, which possesses all the characters
of a true Ciini except a broader prostdrprocess and cylindrical subcoxae (Lopes-
Andrade 2007b). Therefore, the possessiora diroader prosternal process and the
configuration of procoxae alone are weakguments to impede the inclusion of
Syncosmetusnd Tropicis in Xylographellini. The combination of other important
features €.g. configuration of antennae, mouthpaftmale and male genitalia) can be
considered “stronger” characters: somedear autapomorphies of Xylographellini, as
the labial palpi inserted at the middle of prementum and the singular compact antennal
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club; and other characters are shared bipghaphellini and the true Orophiini genera,
as the simplified female genitalia (see also Lopes-Andrade 2007a, b).

Unsolved issues

The generaParaxestocisMiyatake andNipponapterocisMiyatake resemble
Xylographellini in the compact antennal cldbllowing the information cited in their
original descriptions. HoweverParaxestocis has conspicuous secondary sexual
characters in the male head and pronoturd,raost resembles the species of Orophiini
in general features. In the other hardipponapterocis shares many external
morphological characters witByncosmetugi) antenna with ten antennomeres and a
compact club; (ii) the coarse punctationdafrsal and ventral surfaces; (iii) scutellum
inconspicuous; (iv) hind wings rudimentafy) prosternum longitudinally carinate at
midline; (vi) prosternal process broad. Moreover, the genus is described as lacking
sensillifers in the antennal club (Migkie 1954; Kawanabe 1995a), a situation
resembling someSyncosmetusand Tropicis species in which the sensillifers are
confluent and inconspicuous (e.g.3yn. reticulatugandTrop. cuccodorosp. nov). In
the drawings of Miyatake (1954, compare Figs C and D of platBipponapterocis
and Syncosmetukok very similar to each other. Howevélipponapterocidacks the
distinct longitudinal keels on elytra, presented Sgncosmetusand Tropicis, the
frontoclypeal ridge bears a small conical projection in either side (at leldgi.ibrevis
Miyatake and Nip. hirsutus Kawanabe) and the vestiture consists of short but
conspicuous fine hairs.

Following the descriptions provided by yitake (1954) and Kawanabe (1995a),
Paraxestocis may be regarded as an Orophiini ariipponapterocis as a
Xylographellini. Unfortunately, neither awdrs accurately described the mouthparts,
male or female genitalia of these gemeDue to the possession of incongruent
characters, and as far as | haven't examingatregenera, | prefer to consider them as
incertae sedis

Host-use

The pin label data of specimens examined allowed the recognition of four
main host fungi of Scolytocis Ganoderma (Ganodermataceae)Rigidoporus
(Meripilaceae), Fomes (Polyporaceae) andPhellinus (Hymenochaetaceae). Besides
these host fungi genera, there is only one repdscof. lawrencesp. nov.collected in
Earliella (Polyporaceae)Ganoderma Rigidoporus Fomes Earliella are host fungi

genera grouped under th@anodermahost-use groupsénsuOrledge & Reynolds
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2005). Only three species were foundHRhellinus fungi: Scol. hidalgensisp. nov;
Scol. malaysianusp. nov; and Scol. montanusp. nov. However, for all these three
species there are other specimens collected in fungi @ddnedermahost-use group.
Orledge & Reynolds (2005) ated other XylographelliniSyn. reticulatusand Xyl.
punctatg in theGanodermahost-use group. Therefore use of fungi of thBhellinus
host-use group by Xylographellini ciids may be incidental or alternative.

Biogeography

There are two major groups in the tribeldgyraphellini, formally treated here as
separate subtribes (Fig. 136): (i) the Xylqgrallina, occurring in the Southeastern Asia
(Malaysia, one species), Japan (one species), New Zealand (one species), Polynesia
(Samoa, one species), Melanesia (Fiji, one species) and throughout the Neotropical
Region (twelve species); (ii) the Syncosmesnatr. nov., with two species from Japan
(genusSyncosmetgsand four species from the Westéndian Ocean (in the Seychelles
and Mascarene Islands; gentisopicis). Therefore, both subtribes are distributed
through distinct areas and overlap only on Japan (Figs 21, 122, 136).

Xylographellini does not occur on the Nearctic Region, Europe and Northern
Asia, with well-known Ciidae faunas. Thabe is known neither from the Andean
Region nor the South American transition zosenSuMorrone 2006), but both have
barely studied Ciidae faunas. The subtribes of Xylographellini occur on Japan, being
represented by only three species (Myographellina and two Syncosmetigabtrib.
nov.). Since the tribe is unknown from theontinental palearctics, it can be
hypothesized that the Japanese Xylpyelini are probably related to the Indo-
Malayan fauna. Indeed, the occurrence of the tribe throughout the Indo-malayan Region
Is plausible, but yet confirndeonly in Southeastern Asi&¢ol. malaysianusp. nov,
Xylographellina) and Vietnam (one undescriti&ghcosmetyRafal Ruta pers. com.).
The case of the Afrotropical Region is atsfogreat interest. The islands whé@mpicis
(Syncosmetinaubtr. nov.) occur are all in the westetndian Ocean (Seychelles and
the Mascaren Islands), and mdsbpicis species seem to be quite common there. Other
ciids described from these islands (or eloslated species) are already known from the
African continent (Ferrer 1997; Lopes-Andeaders. obs.), showing that there may be
some affinities between the continentakiéén and the western Indian Ocean Ciidae
faunas. Therefore, there might be a true Afrotropical Ciidae fauna and it is quite
expected that Syncosmetigabtr. nov. occurs on the continental sub-saharan Africa.

The subtribe Xylographellina is mosiversified in the Neotropical Region,
being well represented by the ger@eolytocis The Neotropical fauna &colytocishas
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three basic components: (i) a Northern tamntal fauna, comprising species of three
morphological species-groupboluchardj danielssoniand lawrenceigroups); (i) an
Insular fauna (Greater and Lesser Antilles), with one species-giawigeficeigroup);
(iif) a Southern fauna, including gnbne morphological species-grouptgzplaumanni
group). The continental Northern and South&golytocisfaunas seem to be well
separated by the South American transition zaemguMorrone 2006). The species
from Antilles, although included in thdawrencei species-group, share some
morphological features in the male genitalia that is not found in any $tiéytocis

Based on the discussion providexbove, the following biogeographical
hypotheses can be proposed: (i) a Gondwanamarfg<ylographellini; (ii) an origin of
Xylographellina on the western Gondwana; (iii) an origin of Syncosmstiba. nov.
on the eastern Gondwana; (iv) a subsaguexpansion of the South-American
Xylographellina fauna, explaining the cumteoccurrence of Xylographellina on the
Australasian, Oceanic and Indo-Malayan Regi (v) isolation of the western Indian-
Ocean and the Indo-Malayan faunas of Syncosmetitér. nov., seen today as two
distinct genera Tropicis and Syncosmetysrespectively). In such a scenario, the
occurrence of Syncosmetirsaibtr. nov. and Xylographellina in Japan would be very
recent in evolutive time. Most of these hypotheses (i, ii, iii and v), based on Gondwanan
vicariance, can be tested estimating theetioh speciation and confronting these data
with the information on the break-up of Gormiva. If refuted, alternative explanations
would be recent events of oceanic dispmr, and/or higher persistence of species
(lower extinction rate) in islands than aontinental lands. Indeed, molecular dating
analyses have supported oceanic dispersal over tectonic vicariance for many taxa (De
Queiroz 2005). However, it should be emphedi here that vicariance and dispersal
hypotheses are not mutually exclusive, &ytimay explain the geographic expansion of
Xylographellini in different evolutive timesThe study of the insular Xylographellini
fauna will certainly provide key-evidences on the evolution and biogeography of the
tribe.
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Captions

FIGURES 1-4.Scolytocis paschoatip. nov. 1.Part of the head, frontal view showing
the eye.2. Antennal club, showing the sensillifers (arrow3).Head, ventral view
showing the mouthparts. Note the lgndinal sulcus of prementum (arrow). Ventral
view showing the metaventrite.

FIGURES 5-8. Prementum with labial palpb. Xylographella punctataviiyatake,
lateral view.6. Scolytocis paschoaBp. nov.7. Syncosmetus reticulatudiyatake. 8.

Tropicis sexcarinatug§Waterhouse).
FIGURES 9-12. Female terminalia.9. Xylographella punctataMiyatake. 10.
Scolytocis furieriaesp. nov. 11. Syncosmetus reticulatuMliyatake. 12. Tropicis

sexcarinatugWaterhouse).

FIGURES 13-15.Xylographella punctatdiyatake.13.Dorsal view.14. Lateral view.
15.Ventral view.

FIGURES 16-18.Xylographella punctataMiyatake. 16. Hind wing. 17. Antena.18.
Metatibia.

FIGURES 19-20.Xylographella punctatdMiyatake, male genitalial9. Tegmen (teg)
and median lobe (mIR0. Y-Shaped ninth segment (broken, see asterisks).

FIGURE 21. Distribution map ofXylographella punctataMiyatake (triangles) in
Japan.

FIGURES 22-24.Scolytocis bouchardip. nov. 22 Dorsal view.23. Lateral view.24.

Ventral view.

FIGURES 25-27.Scolytocis cariborunsp. nov. 25Dorsal view.26. Lateral view.27.

Ventral view.

FIGURES 28-30.Scolytocis danielssorgp. nov. 28.Dorsal view.29. Lateral view.
30. Ventral view.
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FIGURES 31-33. Scolytocis difficillimussp. nov holotype. 31. Dorsal view. 32.
Lateral view.33.Ventral view.

FIGURES 34-36.Scolytocis howdersp. nov. 34.Dorsal view.35. Lateral view.36.

Ventral view.

FIGURES 37-39.Scolytocis indecisusp. nov. 37 .Dorsal view.38. Lateral view.39.

Ventral view.

FIGURES 40-42.Scolytocis kiskeyenssg. noy, holotype .40.Dorsal view.41. Lateral

view. 42.Ventral view.

FIGURES 43-45.Scolytocis lawrencesp. noy, holotype.43. Dorsal view.44. Lateral

view. 45. Ventral view.

FIGURES 46-48.Scolytocis panamenssp. nov. 46.Dorsal view.47. Lateral view.
48.Ventral view.

FIGURES 49-51. Hind wings of Northern NeotropicalScolytocisBlair. 49. Scol.
bouchardisp. nov. 50 Scol. cariborunsp. nov. 51.Scol. danielssorsp. nov.

FIGURES 52-54. Hind wings of Northern NeotropicalScolytocisBlair. 52. Scol.
difficillimus sp. nov. 53.Scol. howdensp. nov. 54 Scol. indecisusp. nov.

FIGURES 55-57.Hind wings of Northern NeotropicalScolytocisBlair. 55. Scol.
kiskeyensisp. nov. 56.Scol. lawrencesp. nov. 57 .Scol. panamensgp. nov.

FIGURES 58-60.Antennae of the Northern Neotropic&tolytocisBlair. 58. Scol.
bouchardisp. nov.(A), Scol. cariborunsp. nov.(B), Scol. danielssorsp. nov.(C). 59.
Scol. difficillimussp. nov.(A), Scol. howdensp. nov.(B), Scol. indecisusp. nov.(C).
60. Scol. kiskeyensisp. nov.(A), Scol. lawrencesp. nov.(B), Scol. panamensisp.
nov. (C).

FIGURES 61-63.Metatibiae of the Northern Neotropic8kolytocisBlair. 61. Scol.
bouchardisp. nov.(A), Scol. cariborunsp. nov.(B), Scol. danielssorsp. nov.(C). 62.
Scol. difficillimussp. nov.(A), Scol. howdensp. nov.(B), Scol. indecisusp. nov.(C).
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63. Scol. kiskeyensisp. nov.(A), Scol. lawrencesp. nov.(B), Scol. panamensisp.
nov. (C).

FIGURES 64-66.Male genitalia ofScolytocisBlair. 64. Scol. bouchardsp. nov. 65.
Scol. cariborunsp. nov. 66.Scol. difficillimussp. nov.

FIGURES 67-68.Male genitalia ofScolytocisBlair. 67. Scol. howdensp. nov. 68.
Scol. indecisusp. nov.

FIGURES 69-71.Male genitalia ofScolytocis kiskeyensgp. nov. 69. Tegmen and
median lobe. Specimen from the Dominican Republit. Tegmen and median lobe.
Specimen from Puerto Ric@l. Ninth segment (pregenital segment). Specimen from
Puerto Rico.

FIGURES 72-74.Male genitalia ofScolytocisBlair. 72. Scol. lawrenceisp. nov.
Specimen from Costa Ric#@3. Scol. lawrencesp. nov. Specimen from Panama4.
Scol. panamensgp. nov.

FIGURE 75. Distribution map of the continental Northern Neotropical species of
ScolytocisBlair, showing the known distributions &col. bouchardsp. nov. (stars),
Scol. danielssonsp. nov. (plus symbols)Scol. difficillimussp. nov. (square),Scol.
howdenisp. nov.(lozenge),Scol. indecisusp. nov. (fulfilled circles), Scol. lawrencel

sp. nov.(triangles),Scol. panamens&p. nov.(open circle).

FIGURE 76. Distribution map of the insul@orthern Neotropical species 8tolytocis
Blair, showing the known distributions &col. cariborunsp. nov. (plus symbol) and
Scolytocis kiskeyenssp. nov.(stars).

FIGURES 77-79.Scolytocis fritzplaumanrsp. noy, holotype.77. Dorsal view.78.
Lateral view.79. Ventral view.

FIGURES 80-82.Scolytocis furieriaesp. noy, holotype.80. Dorsal view.81. Lateral
view. 82.Ventral view.

FIGURES 83-85.Scolytocis paschoatip. noy, holotype.83. Dorsal view.84. Lateral
view. 85.Ventral view.
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FIGURES 86—88.Hind wings of the Southern NeotropicatolytocisBlair. 86. Scol.

fritzplaumannisp. nov. 87 Scol. furieriaesp. nov. 88 Scol. paschoakp. nov.

FIGURES 89-90. Southern NeotropicalScolytocis Blair. 89. Antennae of Scol.
fritzplaumannisp. nov.(A), Scol. furieriaesp. nov.(B) and Scol. paschoalsp. nov.
(C). 90. Metatibiae ofScol. fritzplaumannsp. nov.(A), Scol. furieriaesp. nov.(B) and
Scol. paschoakp. nov.(C).

FIGURES 91-92.Male genitalia ofScolytocis fritzplaumanrsp. nov, from Brazil.91.
Specimen from the type locality (Nova Teutdnia, Santa Cata®2aSpecimen from

Guaratuba, Rio Grande do Sul.

FIGURES 93-95.Male genitalia ofScolytocisBlair from Brazil. 93. Scol. furieriaesp.
nov. from the type locality (Jussari, Bahi@i. Scol. paschoalsp. nov, dorsal-ventral
view. 95. Scol. paschoakp. nov, lateral view.

FIGURE 96. Distribution map, Southern Neotropical Region (pa®colytocis
fritzplaumannisp. nov.(circles),Scol. furieriaesp. nov.(triangles),Scol. paschoalsp.

nov. (squares).

FIGURES 97-99. Scolytocis malaysianusp. noy, holotype.97. Dorsal view. 98.
Lateral view.99. Ventral view.

FIGURES 100-102.Scolytocis neozelandensp. noy, holotype.100. Dorsal view.
101.Lateral view.102.Ventral view.

FIGURES 103-105.Scolytocis zimmermasp. noy, holotype.103. Dorsal view.104.
Lateral view.105.Ventral view.

FIGURES 106-108Hind wings of the new Indo-Majan, Australasian and Oceanic
ScolytocisBlair. 106. Scol. malaysianusp. nov. 107.Scol. neozelandensgp. nov.

108.Scol. zimmermarsp. nov.

FIGURES 109-111.Indo-Malayan, Australasian and OceacolytocisBlair. 109.

Antennae ofScol. malaysianusp. nov.(A), Scol. neozelandenssp. nov.(B) andScol.
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zimmermanisp. nov. (C). 110. Metatibiae ofScol. malaysianusp. nov. (A), Scol.
neozelandensisp. nov.(B) andScol. zimmermarsp. nov.(C). 111. Male genitalia of
Scol. malaysianusp. nov.

FIGURE 112. Distributinal map of the Indo-Malayan, Australasian and Oceanic
ScolytocisBlair, showing the distribution ddcol. malaysianusp. nov.(circles),Scol.
neozelandensisp. nov. (triangles), Scol. samoensi8lair (plus symbol) andScol.
zimmermansp. nov.(square).

FIGURES 113-115.Syncosmetus japonicuSharp.113. Dorsal view. 114. Lateral
view. 115.Ventral view.

FIGURES 116-118.Syncosmetus reticulathdiyatake.116.Dorsal view.117.Lateral
view. 118.Ventral view.

FIGURES 119-121.SyncosmetuSharp.119. Antennae ofSync. japonicusharp A)
and Sync. reticulatusMiyatake 8). 120. Metatibiae ofSync. japonicusharp A) and
Sync. reticulatudliyatake B8). 121.Male genitalia oSync. japonicuSharp.

FIGURE 122. Distribution map ofSyncosmetusharp Japan, showing the known
distributions of Sync. japonicusSharp (triangles) and@ync. reticulatusMiyatake
(hexagon).

FIGURES 123-125.Tropicis cuccodorosp. nov, holotype.123. Dorsal view.124.
Lateral view.125.Ventral view.

FIGURES 126-128. Tropicis sexcarinatus(Waterhouse).126. Dorsal view. 127.
Lateral view.128.Ventral view.

FIGURES 129-130.Hind wings of two species oflropicis Scott. 129. Trop.
cuccodoroisp. nov. 130Trop. sexcarinatugWaterhouse).

FIGURES 131-134.Tropicis Scott. 131. Antennae ofTrop. cuccodorosp. nov. (A)

andTrop. sexcarinatuéB). 132. Metatibiae ofTrop. cuccodorosp. nov.(A) andTrop.
sexcarinatugB). 133. Male genitalia offrop. cuccodorosp. nov. showing the ninth
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segment, tegmen and median lold84. Male genitalia of Trop. sexcarinatus
(Waterhouse) showing the tegmen and median labaitd the ninth segmerB).

FIGURE 135. Distribution map ofTropicis Scott in the Western Indian Ocean, ,
showing the known distributions @fopicis brevicarinatusscott (double circles);rop.
cuccodoroi sp. nov. (open stars),Trop. flexicarinatusScott (“X” symbols), Trop.
sexcarinatugWaterhouse) (plus symbol).

FIGURE 136. Distribution map of Xylographellinshowing the known distributions of

the subtribes Xylographellina Kawanabe & Miyatake (stars) and Syncosreefitré.
nov. (triangles).
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ARTIGO V: The subfamily Orophiinae sensu
novo (Coleoptera: Tenebrionoidea: Ciidae)
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The subfamily Orophiinasensu nov@Coleoptera: Tenebrionoidea: Ciidae)

CRISTIANO LOPES-ANDRADE

Programa de Pd4s-Graduacdo em EntomadggDepartamento de Biologia Animal,
Universidade Federal de Vigcosa36570-000, Vicosa, MG, Brasil; e-mail:
ciidae@gmail.com

Abstract

The subfamily Orophiinae (Coleoptera: Tenebrionoidea: Ciidae) is redefined on the
basis of morphology of female genitaliadaexternal morphological features. Several
genera formerly placed in Ciinae are sfamred to Orophiinae sensu novo into two new
tribes: Atlantociinitrib. nov., for the sole genuAtlantocisisraelson; and Ceraciitrib.
nov., for CeracisMelli€, MalacocisGorham,PhellinocisLopes-Andrade & Lawrence,
SulcacisDury, OdontocisNakane & Nobuchi, antlVagaicisLohse (although the last
two genera are included with some doufdthe tribe Xylographellini is included in
Orophiinae, and the new subtribe Xylographsudtr. nov. (Orophiini) is delimited to
group the generXylographusMellié andParatrichapusScott. A key to major Ciidae
taxa is provided, together with discussmm major distribution patterns of Orophiinae
and the future challenges on the Ciidae suprageneric classification.

Kew words: Female genitalia, Atlantociinitrib. nov., Ceraciini trib. nov.,
Xylographinasubtrib. nov.
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Resumo

A subfamilia Orophiinae (Coleoptera: Tenebriateai: Ciidae) € redefinida com base na
morfologia de genitalia de fémeas e caracteristicas morfolégicas externas. Muitos
géneros anteriormente colocados em Ciinae sao transferidos para Orophiinae sensu
novo em duas novas tribos: Atlantociimib. nov., para o Unico génerétlantocis
Israelson; e Ceraciirtrib. nov., paraCeracis Mellié, Malacocis Gorham,Phellinocis
Lopes-Andrade & Lawrenc&ulcacisDury, OdontocisNakane & Nobuchi, &/agaicis

Lohse (apesar dos ultimos dois génerasraeincluidos com alguma duavida). A tribo
Xylographellini € incluida em Orophae, e a nova subtribo Xylographisabtr. nov.
(Orophiini) é delimitada para agrupar os génefggraphusMellié e Paratrichapus

Scott. Uma chave para os principais grugdesCiidae é apresentada, juntamente com
discusséo sobre os principais padroeslidzibuicdo de Orophiinae e desafios futuros
sobre a classificacdo supragenérica de Ciidae.

Palavras-chave: Genitalia de fémea, Atlantociintrib. nov., Ceraciini trib. nov.,
Xylographinasubtrib. nov.

Introduction

The Ciidae is a cosmopolitan family afycetobiont beetles containing almost 600
named species in about 40 genera, with hundreds of species and some genera known in
collections but still undescribed. The suprag&nelassification of the family has been
controversial. Besides the delimitation of Sphindociinae (Lawrence 1974) and
Xylographellini (Kawanabe & Miyatake 1996; Lopes-Andrade 20@atwscrip), the
subfamilies and tribes proposed until now warestly artificial, since they were not
defined by any exclusive combination of chaers. The diagnostic characters cited for
such groups are usually variable even within a geagsr(umber of antennomeres) or

are characters more prone to be homoplasaeed, some authors have even defined
suprageneric groups without citing any diagnostic character.

In the unique world revision of therfaly, Mellié (1849) has not adopted any
higher classification for Ciidae. Dalldorre (1911) considered the subfamilies
Hendecatominae (sic!) (fdEndecatomudellié), Orophiinae (forOctotemnudMellié,
Trichapus Friedenreich andPterogeniusCandéeze) and Cisinae (for the remaining
genera). This position was maintained by subsequent authors, with the difference that
some referred to “Orophiinae” as “Octotemninae’g(Winkler 1927; Portevin 1931).
Some authors even tried to implemenbdivisions. That was the case of Portevin
(1931), who divided “Cisinae” in “Cisiniand “Rhopalodontini”. Lesne (1935) formally
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transferredEndecatomuso Bostrichidae, and Crowson (1955) transfefPéelogenius

to a new family (Pterogeniidae). After the exclusiofEnotiecatomusrom Ciidae, some
authors continued to adopt the traditional division into Ciinae and Orophiinae, however
there was no homogeneity even in the spelling of the name applied to both taxa. The
first problem was the name of the famitifferentially spelled “Ciidae”, “Cisidae” or
“Cioidae” by authors. | consider the nar@@dae as the correct, following Lawrence
(1971). The second problem is that several authegs ChGjé 1939, 1966; Miyatake
1959) adopted the name “Octotemninae” for the group contaiQingptemnus
However, the first formal name for thexéawas “Orophiina” of Thomson (1863), based

in the genusOrophius RedtenbacherOrophiuswas already taken as a subgenus of
Octotemnnusbut it is currently a junior synonyfiKawanabe 2002). Thus, according to
the International Code of Zoological Nomenclature (International Commission on
Zoological Nomenclature 1999), the name Orophiinae is to be maintained. Another
suprageneric taxon adopted by some npaga authors (Ch(jo 1939, 1966; Miyatake
1959) was Ennearthroninae, for the sole gdfsearthronMellié, but the use of this
name was discontinued in the literature.

Most of these divisions were based in number of antennomeres or even their
length. In such cases, the diagnosis of highea varied greatly between authors, and
will not be discussed here. However, it igpmntant to emphasize that number or length
of antennomeres alone is not a good chardotegrouping Ciidae genera, as it may be
variable even within a species.g.Phellinocis romualdoLopes-Andrade & Lawrence,
which has 8 or 9 antennomeres).

In the absence of a good supragenelassification, some authors abandoned
any division €.g. Abdullah 1973). Others continued trse the traditional division in
Ciinae and Orophiinae, but justifidoy a combination of characters.g. Lawrence
1971). This scenario remained somewsiable, except by the proposition of the new
subfamily Sphindociinae by Lawrence (1974a, b) for the monospecific genus
Sphindocigrall. As a matter of hierarchy, the earlier subfamilies Ciinae and Orophiinae
gained status of tribes (Ciini and Oropijiimside Ciinae (Lawrence 1982). Afterwards,
Kawanabe & Miyatake (1996) erected the tribe Xylographellini for the genus
XylographellaMiyatake and included it in the subfamily Ciinae.

Currently, Ciidae comprises twoulsfamilies, Sphindociinae and Ciinae
(Lawrence 1974a, b; Lawrened al. 1999; Thayer & Lawrence 2002). The former
contains onlySphindocis denticollig-all, which is restricted to coastal northern and
central California. Ciinae currently commges the tribes Ciini, Orophiini and
Xylographellini. The tribal division ofCiinae is being avoided by some authors
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(Lawrenceet al. 1999; Thayer & Lawrence 2002) oearranged in light of new
morphological data (Lopes-Andrade 2007a, bpamnuscript. Recently, the tribe
Xylographellini was redefined (Lopes-Andrade 2007@nuscripf to encompass genera
formerly in Ciini or Orophiini. Tle tribe Ciini has been used irsttitco sensyLopes-
Andrade 2007a, b), since it is known that soofiets genera are closely related to
Orophiini.

The aim of this work is to provide 5@ necessary changes to the suprageneric
classification of Ciidae based mainly (bobt only) in the morphology of female
genitalia. Emphasis is given to the safly Orophiinae sensu novo, for which there
are more consistent morphological evidefaredelimiting new taxa. Two new tribes of
Orophiinae are proposed, Atlantociinib. nov. and Ceraciintrib. nov. Xylographina
subtr. nov. is proposed to groulylographusMellié andParatrichapusScott within
Orophiini. An identification key to the major Ciidae taxa is provided.

Material and Methods
Specimens examined

| examined and compared around 206scribed species belonging to 31
described genera of Ciidae (Table Other 30 undescribed species are listed under
Table 1, because they were very importanttifi@ conclusions taken here. However, at
least other 300 hundred undescribed wndetermined species, from all the
biogeographic regions, were available émmparison. Three new Neotropical genera
were examined, and they will be adequatidgcribed in forthcoming works. | dissected
at least one species of each of the availgbteera, and in most cases males and females
were available. For the most speciose ganer genera with the highest number of
available species, | dissected species umdrcluded that the morphology of genitalia
did not have any drastic intrageneric viaoa. Note that it is a conclusion limited by the
species | had in hands, and further worksy mefute it. | requested all the currently
described Ciidae genera (with the exceptionfvEhapusFriedenreich, of which the
types are lost; Lawrence 1987) for museumd private collectors. Exceptions are the
cases in which only type material was avagaldh such cases, | preferred not to take
the risk of receiving primary types by magind did not request them. In other cases,
loan requests were not approved, and so ¢ treeevaluate the status of these genera
from data available on literature (see Talleend 3). However, | could not place some
of these genera based only on literature .d&ach genera are considered here as
incertae sedis
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| compared the gross morphology oktlCiidae genitalia to the ones of the
families Archeocrypticidae, Mycetophagidae, Prostomidae and Pterogeniidae (Table 1).
These families are supposed to be closely related to Ciidae (Lawrence 1999).

Genera not examined

Eleven Ciidae genera were not exaednfor this work (with number of
described species inside parenthesesioplocis Kawanabe (2); Dichodontocis
Kawanabe (1)Hyalocis Kawanabe (1)Lipopterocis Miyatake (1); Nipponapterocis
Miyatake (3);0dontocisNakane & Nobuchi (1)ParaxestocidMiyatake (1);Trichapus
Friedenreich (2);Cisarthron Reitter (1); Paratrichapus Scott (1); andPolynesicis
Zimmerman (1). The former seven genera occur in Jarahapusis from Southern
Brazil, Cisarthronis palearcticParatrichapusoccurs in the Seychelles (Indian Ocean)
andPolynesicisis restricted to the Austral Islan@Srench Polynesia). All these genera
together represents around 2.5% of the desdrspecies of Ciidae, and some of them
shall be synonymized or may include desdatibpecies currently placed in other genera.
Anoplocismay probably include palearctic species currently plac&shnearthron and
there is little doubt that it is close relateddahocis(as proposed by Kawanabe 1996).
NipponapterocisMiyatake may belong to Syncosmetina (Xylographellini) due to
compact antennal club and other extemmakphological features (see Lopes-Andrade
2007cmanuscript for a more complete discues), a combination of characters
resemblingSyncosmetudliyatake. Wagaicismay be a synonym oDdontocis(J.F.
Lawrence pers. comm.) aiaratrichapusa synonym oylographus(Lopes-Andrade
2007Db).Trichapusis a problematic genus, as the ty both described species are lost
(Lawrence 1987; Lopes-Andrade 2007a).

External morphology

| examined the specimens and studied their external morphology mainly under a
Leica MZ16 or a MBS-9 stereomicroscopealso consulted literature and used the
available drawings and photographs to eat¢ the presence or absence of major
external morphological features. An akahof nearly 600 SEM photographs of around
80 Ciidae species, all made by me or cgless from 2001 up to 2005, was also used to
compare details of the smallest structurmsch as mouthparts and sensillifers of the
antennal club. Due to the amount of acquired data, | will not provide it here in details.
All these results have been published safgdy in recent works (Lopes-Andrade &
Lawrence 2005; Lopes-Andrade 2007a, b) df be provided in forthcoming articles
(Lopes-Andrade 2007e¥anuscrip}.
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Dissection and examination of genitalia

Direct observations of Ciidae genitalia under stereomicroscope are
uninformative due to their small size. Sicreparations are necessary, but some
traditional mounting mediae(g, preparations in Canadian Balsam) are not advisable, as
the very fragile structures of Ciidaemgglia may be damaged during the mounting
process. Moreover, mounting in such na@ediay take much time and not necessarily
give the best results. | chose a harmlessinting media, called polyvinyl lacto-phenol
or just “Downs Medium”. | briefly described it in Lopes-Andraefeal. (2003), but
detailed information on its preparation and use are provided by Downs (1943) and
Salmon (1947). Such slide preparations are stable, and | have not observed the
beginning of crystallisation or any kind deterioration process up to now, even in
slides almost 10 years old. However, detetion of such mounting media was already
observed in older slide preparations (Bnp1997). | took some cares to maximize the
preservation of such slide preparations: | stocked Downs’s Gel in dark vessels, for no
more than five years; clean slides and cover slips before mounting specimens, with
water and detergent, then alcohol 95% d&ndlly absolute alcohol; carefully wash
specimens in water after treatment with KQél,avoid undesirable chemical reactions
with the mounting medium; invert the slide and put it over the cover slip, to avoid
formation of air bubbles; keep slide prepgamas in closed boxes, avoiding unnecessary
exposure to light. Some female genitalia were extremely membranous and colourless,
and so they were stained with ChloraBdack E (=Direct Black 38, C.l. 30235) to
obtain better contrast.

| examined slide preparations under @tympus (BX41 or BX61) or a Leica
DM 2500 compound microscope, and made digital photographs with a Canon S70 or a
CCD camera. Some images were the resujpioing 3 to 6 photographs in different
focus using the software CombineZM gtey 2006). | arranged and standardized
images using Corel Photo Paint and Corel Draw X3 software.

I nterpretation of the morphology of genitalia

The genitalia of Ciidae may vary even between closely related species,
especially male genitalia. However, most of the taxonomic works do not give sufficient
emphasis to it. Usually, just brief descriptions are provided tlaayd are not enoughly
informative for comparative purposes. some works, drawings are providee.d.
Lawrence 1971; Kawanabe 2002). | tried te dsawing techniques for male genitalia

(see Lopes-Andradet al. 2002), but it has proved to tiene consuming when dealing
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with hundreds of species. Therefore, | ded to photograph slide preparations and
provide more realistic representations of genitalia. | also used photography in the first
descriptions of female genitalia (Lopes-Andrade 2007a, b), and | maintain its use here
because photographs: (i) show most of whaemsn while observing a slide preparation;

(i) are easy to obtain, mostly after thdvance of digital photography; (iii) provide
more details than drawings; (iv) can bénterpreted by other authors, which is very
important in case of comparative studies.

Comparisons of genitalia and hypothes¢ homology provided here should be
considered with much car€he interpretation of “absence” and “presence” of structures
depends on: (i) degree of sclerotization; deégree of miniaturization; (iii) preservation
during dissection and slide preparation; (Wysical limitations of optical equipments;
and (v) my own limitations in interpretingomologies. For instance, very small or
unsclerotized structures may be interpretedabsent”, but other techniques may reveal
their presencee(g, the bacula of paraproct in the female genitaliRlollinociy.

Here, the term “absent” refers primarily ttee evolutive loss of a structure, but
may also indicate that | could not obsewvestructure under the available conditions.
The term “present” indicates that | cleadigserved a structure. However, it is difficult
in some cases to tell apart the artifactspoéparation or observation and the true
presence or absence of structures. For instansdaifficult to distinguish effect of light
reflection through lateral membranes and tpuesence of the bacula of proctiger in
reduced female genitalia.

| tried to circumvent these problentss carefully comparing genitalia and
determine: (i) structures less modified Gomparison to other tenebrionoid families);
(i) position of less modified structures; (ifosence or presence of modified structures
in relation to the determined less-moeédi condition. Some comparative plates are
provided to best explain these interpretasi, and descriptive plates are provided to
show the consistency of such interpretas throughout the major taxa treated here. |
am not providing photos of all examinggenitalia (near 500 photos of 300 slide
preparations), since they would extend this article without improvement of information.

Terminology

The nomenclature for the female genitalaies considerably in the literature.
Here, | keep using the nomenclature | adoptde describing the female genitalia of
NeoapterocisLopes-Andrade anéalsocis Pic (Lopes-Andrade 2007a, b). The terms
“paraproct” (=ninth hemitergite or ninthté&xotergite) and “proctiger” (=tenth tergite)
follows Tanner (1927), but the terms “gonoiteX and “gonostylus” are used in place
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of “coxite” and “stylus”. The terms “pximal’ and “distal gonocoxites” follows
Burmeister (1980). The term “baculum” (plufkacula”) is used for the longitudinal
supporting struts of proctiger, for the struteafch paraproct and also for the transverse
to oblique strut of each proximal gonocoxifebbreviations for female genitalia and
pregenital segments are as follows:

Pregenital segments of female
viii-st—Eighth Sternite
sv—Spiculum Ventrale
st—Spermatheca

Ventral side of ovipositor

v—Vagina or vulva

b.v—Baculum of vagina (=ninth sternite)
gs—Gonostylus (=stylus)
gc—Gonocoxite (=coxite)
p.gc—Proximal gonocoxite(s)
d.gec—Distal gonocoxite(s)
b.ge—Baculum of proximal gonocoxite
pp—Paraproct

b.pp—Baculum of paraproct

Dorsal side of ovipositor
pt—Proctiger
b.pt—Baculum of proctiger

Delimitation of suprageneric taxa

The morphology of female genitalia svahe strongest (but not the unique)
decisory character | use here for grouping major taxa. | use morphology of male
genitalia and general external morphology of adults to best delimit tribes and subtribes.
Lawrence (1974a, b) and Lopes-Andrade (20@acwuscrip)t provided most complete
characterisations of Sphindociinae and Xylographellini (and its included taxa),
respectively. For both taxa, | providelditions concerning the morphology of the
female genitalia and the most evidentgtiastic characters. The external morphology of
immature Ciidae is not sufficiently known to permit a comparison between the major

groups. Therefore, | will not discuss it here.
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| found or confirmed incongruities irthe limits of several generae.g.
EnnearthronMelli€), and synonymies and new genera will surely arise in the future.
However, my aim is to provide a broadngoarison of the major groups of Ciidae and
propose changes to the suprageneric claasifin. | do not intend to make changes to
the generic classification here.

Results
The Bauplan of the female genitalia of Ciidae

The female genitalia oBphindocisand some Ciinidensu strictpsee Lopes-
Andrade 2007a, b) genera is of the same &gm some other tenebrionoid families: the
gonostyli are usually present (absentSphindocisand Porculug; gonocoxites are
transversely divided in three or four maréach proximal gonocoxite bears an obliquely
transverse baculum; the bacula of parapesa proctiger are straight; and paraprocts
are usually longer than the gonocoxites togetithe unique conspicuous difference is
that the spermatheca is not sclerotized ide, but it is usually sclerotized in some
other basal families of tenebrionoids (Fig.for an example). This morphology can be
considered théauplanof the female genitalia i€iidae, and | observed iapterocis
Perkins (Fig. 3),Cis Latreille (Fig. 2), Diphyllocis Reitter, Dolichocis Dury,
EnnearthronMellié, EuxestocisMiyatake, Falsocis Pic (Fig. 7),Hadreule Thomson,
Neoapterocis Lopes-Andrade (Lopes-Andrade 2007&eoennearthronMiyatake,
Nipponocis Nobuchi & Wada,Orthocis Casey,Porculus Lawrence (Figs 2-3) and
Strigocis Dury. Differences between thegenera concern the length of thgiculum
ventrale the relative lengths of paraprocésid gonocoxites, and the presence of
gonostyli (absent isphindocigFig. 1) andPorculus(Figs 2—3)).Porculus(Figs 2-3)
has the whole ovipositor extremely sclerotizlbdt most of the structure of its female
genitalia is the same as observed at the abovementioned genera. The female genitalia
showing this basic morphology is conspicuous, easily observable during dissection,
slightly longer or much longer than theale genitalia (usually around 0.4mm to 1.0mm
long).

However, other genera have a simplified and reduced female genitalia: the
gonostyli are usually absent or reduced; gonocoxites are transversely divided in no more
than two parts (the proximal and distal gonocoxites); the bacula of paraproct and
proctiger are curved (usually fused and difficult to tell apart); and paraprocts are usually
as long as or smaller than the gonocoxitegether. | called it “simplified” due to the
loss and/or fusion of structures, and “reed” because it is much smaller (usually
0.2mm to 0.25mm) than in the basic typefamale genitalia in Ciidae. The reduced
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type of female genitalia is found Atlantocislsraelson (Fig. 5)CeracisMellié (Fig. 5—

6), Malacocis Gorham,OctotemnusMellié, Phellinocis Lopes-Andrade & Lawrence,
RopalodontusMelli€é, ScolytocisBlair (Fig. 4), SulcacisDury (Fig. 4), Syncosmetus
Sharp, Tropicis Scott, XylographellaMiyatake andXylographusMellié. Part of these
genera Atlantocis Ceracis Malacocis Phellinocisand Sulcaci3 is currently in Ciini
sensu lato The other genera belong @rophiini or Xylographellini $¢ensuLopes-
Andrade 2007enanuscript also for figures of female gédalia). The features of such
modified (reduced and simplified) female gaha are here being assumed as exclusive
to the Orophiinae (see below).

The male genitalia

There is no new important data on therphology of male genitalia, and so it
will not be extensively discussed here. &mg the dissected species (see Table 1), |
observed a tendency in the simplificationréle genitalia in the Orophiinae genera,
and a tendency of elongation in someitefgroups (mainly in Xylographellisensu
Lopes-Andrade 2007ctanuscript. | provide detailes on the morphology of male
genitalia of Xylographellini in Lopes-Andrade (200f@&nuscripf. The male genitalia
of Atlantocisis exactly as described by Isramis(1985). The Y-shaped ninth-segment
(pregenital segment) is unique to Xylographellser{suLopes-Andradep. cit), and
the other genera have Y or shaped ninth-segment (includin§phindociz A
sclerotized “basal piece” with a true basal position in relation to the tegmen is exclusive
to Sphindocis In the other Ciinae and Orophiinae, the basal piece is partially or
completely positioned ventrally to the tegmen.

Suprageneric Classification of Ciidae Revisited

After comparing the morphology of thenfiale of Ciidae and some “outgroups”
(few species of few tenebrionoid familieee Table 1), | am making the following
changes to the suprageneric classification of Ciidae:

1. The tribes Orophiini and Xylographellini are excluded from Ciinae;

2. The tribe Orophiini (as used by Lawrence 19&®jains the status of subfamily, but
in a new sense;

3. Some genera are exluded from Ciini and transferred to Orophiinae;

4. Atlantociinitrib. nov. is erected for the sole apterous geftlantocislsraelson;

5. Ceraciinitrib. nov. is erected for genera excluded from Ciini, and now transferred to

Orophiinae due to shared morphological features of female genitalia;
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6. The tribe Orophiini is divided intahe subtribes Orophiina Thomson and
Xylographinasubtrib. nov.

A key to the suprageneric taxa of Galis provided below. Afterwards, the new
classification is detailed and justified, with diagnoses and comments for each

suprageneric taxon. Tables 2 and 3 summarise this new classification.

Key to the suprageneric taxa of Ciidae Leach in Samouelle

1 Antennal funicle with six antennomereantennomeres of the club devoid of
sensillifers. First two abdominal ventrites connate. Aedeagus with basal piece
conspicuous and in a true bagaisition in relation to the tegmeisphindociinae
Lawrence

- Antennal funicle with three to fivantennomeres; each antennomere of the club
bearingat least four distinct sensillifers. Fist twabdominal ventrites free. Aedeagus
with basal piece usually incospicuous, posied partially or completely below the
tegmen.2

2 Each tibia without spines; firesent, spines restrictedtte apex of tibia, not reaching
either the outer apical angle or the outer edgé, sensillifers of the antennal clurmt
sunk. Female genitalia with gonostyli preseng(F2A); if absent, then female genitalia
extremelly sclerotized (Fig. 2B)gonocoxites transversally divided at least three
distinct parts (Figs 1B, 2, 7A,C); baculi ofrpproct and proctiger straight, their apices
being distinctly separatedCiinae Leach in Samouelle (suprageneric classification
not proposed here)

- Each tibia &t leastthe meso and metatibiae) bearing speidsastat the outer apical
angle (spines extending throughout the outer éd@®me species or groups); if spines
restricted to the tibial apex, then amal sensillifers sunk. Female genitalia with
gonostyli very reduced (indistinct) or abgsegonocoxites transversally divided in no
more than two parts (Figs 4-6); at each dide baculum of paraproct and proctiger are
contiguous apically, somewhat fused wiith indistinct separation, and broadly
curved..3 (Orophiinae Thomson,sensu novo)

3 Spines of the meso and metatibiae restricted to the outer apical 4ngle...

- Spines of meso and metatibiae conspicuous and distributed at least through the apical
two-thirds of the outer edge; spines inconspicuous or restricted to the apices of tibiae,
then antennal club compact and prementuitih longitudinal sulcus at midliner
antennal sensillifers sunl&..
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4 Scutellum very reduced, less than 0.10X gheatest elytral width. Hind wings absent
(apterous, micropterous). Female genitaligh each apical gonocoxite conspicuously
separated (Fig. 5A); gonostyli always absentldMgenitalia with median lobe near half
the length (or less) of tegmetlantociini trib. nov.

- Scutellum visible, more than 0.10X tlyeeatest elytral width. Hind wings always
present (macropterous). Female genitalithvapical gonocoxites close to each other
(Figs 4, 5B); gonostyli present (but small)aysent. Male genitalia with median lobe
always more than 0.5X as long asgrteen, usually as long as tegmen or
longer..Ceraciini trib. nov.

5 Antennal club loose, with each antennomaaring exactly four sensillifers. Labial
palpi inserted at the apex pfementum. Male genitalia with the ninth-segment U or V-
shaped, never Y-shape@.(Orophiini Thomson)

- Antennal club compact, with each antennomere bearing five or more sensillifers
(sometimes indistinc and/or coalescent).bibh palpi inserted near the middle of
prementum. Male genitalia with the ninth-segment always Y-shaped...
(Xylographellini Kawanabe & Miyatake)

6 Antennal sensillifers formed by a group of well-organized but distinctly superficial
sensillae.Orophiina Thomson

- Antennal sensillifers sunk, with sensillaeganized in at least two concentric
rows..Xylographina subtrib. nov.

7 Prosternal process laminate. Procoxae subconical, extending below the plane of the
prosternal processXylographellina Kawanabe & Miyatake

- Prosternal process broad. Procoxae duimycal and at the same level of the
prosternal processSyncosmetina Lopes-Andrade

Ciidae Leach in Samouelle, 1819

Sphindociinae Lawrence, 1974
Type genus
Sphindocis denticollisall, 1917

Comments
This subfamily is maintained as it stands, and is described and justified by
Lawrence (1974Db).

Ciinae Leach in Samouelle, 1818ensu novo)
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Type genus
Cis Latreille, 1796

Extant genera
AcanthocidMiyatake, 1954
AnoplocisKkawanabe, 1996
ApterocisPerkins, 1900
Cis Latreille, 1796
DimerapterocisScott, 1926
Diphyllocis Reitter, 1885
DolichocisDury, 1919
EnnearthronMellié, 1847
Euxestocidviiyatake, 1954
FalsocisPic, 1916
HadreuleThomson, 1863
Neoapterocid.opes-Andrade, 2007
NeoennearthroiMiyatake, 1954
Nipponapterocigviiyatake, 1954
NipponocisNobuchi & Wada, 1955
OrthocisCasey, 1898
PlesiocisCasey, 1898
PorculusLawrence, 1987
StrigocisDury, 1917

Doubtfully retained genera (genera not examined)
CisarthronReitter, 1885
LipopterocisMiyatake, 1954
PolynesicisZimmerman, 1926

Excluded genera
Atlantocislsraelson, 1985
CeracisMellié, 1849
DichodontociKawanabe, 1994
MalacocisGorham, 1886
OdontocisNakane & Nobuchi, 1955
ParaxestocidMiyatake, 1954
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PhellinocisLopes-Andrade & Lawrence, 2005
SulcacisDury, 1917
WagaicisLohse, 1964

Diagnosis

This subfamily is now characterizely the combination of the following
features: (i) each antennae with nine oraatennomeres; (ii) antennal funicle with four
or five antennomeres; (iii) antennal club loosgher with three distinct or two distinct
and one small antennomere; (iv) each anteramerof the club bearing four sensillifers;
(v) labial palpi always inserted nearethapex of prementum; (vi) coxae usually
cylindrical and not produced below the plane of the intercoxal process (except in
AcanthocisandFalsocig; (vi) intercoxal process of priesnum usually broad (except in
AcanthocisFalsocisandPorculug; (vii) male genitalia with pregenital segment (ninth-
segment) always U or V-shaped; (viii) maudlilobe slightly smaller to longer than
tegmen; (ix) median lobe rarely elongate, usually not more than 4X as long as large; (X)
female terminalia of the basic tenebrionoid type.

Comments

The limits of this subfamily ar@arrowed due to the exclusion Aflantocis
Israelson,Ceracis Mellié, DichodontocisKawanabe,Malacocis Gorham, Odontocis
Nakane & NobuchiParaxestocisMiyatake, Phellinocis Lopes-Andrade & Lawrence,
SulcacisDury andWagaicisLohse. It's still early to estdéibh tribes or subtribes inside
Ciinaesensu novpa situation that will just be mumvented by a phylogenetic analysis
or a more exhaustive comparative stuafygenitalia or other structurefalsocisis
maintained in Ciini due to shared characters of female genitalia, although it has some
external morphological features resdimp Orophiini (see Lopes-Andrade 2007b for a
detailed explanation). The morphology of female genitali@afulus together with
some external morphological features, mayubed to erect a new tribe to this sole
genus. However, the focus of this work is on Orophiinae, and | will not erect any new
suprageneric taxon of Ciindeere. | am regarding Orophiinae as being a monophyletic
clade; but | cannot say the same about Ciinae.

Orophiinae Thomson, 1863 sensu Novo)

Type genus
OrophiusRedtenbacher, junior synonym@¢ttotemnud/ellié
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Included taxa

Orophiini (Orophiina Thomson plus Xylographisabtr. nov.), Xylographellini
(Xylographellina + Syncosmetinasensu Lopes-Andrade 2007avanuscrip), plus
Atlantociini trib. nov. and Ceraciintrib. nov.

Diagnosis

This subfamily, in the new sense provideste, is defined by the combination of
the following characters: (i) antennal funicléth three to five antennomeres; (ii) club
compact (Xylographellini) or loose (remaigi tribes); (iii) each antennomere of the
club bearing at least 4 sensillifers (whenrendhan four, some sensillifers may be
coalescent and the club is always compact); Iébial palpi inserted near the middle
(Xylographellini) or the apex (remaining te) of prementum; (v) prosternum concave
to biconcave, always short; (vi) each mend aetatibiae bearing spines at least at the
outer apical angle (Atlantociittrib. nov. and Ceraciinirib. nov.) or spines extending
to the apical two-thirds (Orophiini and Xgraphellini); (vii) male genitalia simple,
with low intrageneric variability, subquadeato distinctly elongate, usually without
emarginations; (viii) female genitalia of the reduced and simplified type, being much

smaller than the male genitalia and barely sclerotized

Comments

Thomson (1863) erected “Orophiina” ity to encompass the genera
RopalodontusMellié and the earlie©rophius Redtenbacher. Originally, he included
only four species in the grouBopalodontus perforatudellié, Octotemnus glabriculus
(Gyllenhal) and Octotemnus mandibulariqGyllenhal) (as the genu®rophius
Redtenbacher, currently a junior synonym@dtotemnuy and Cis lineatocribratus
Mellié (as arOrophius sic). His concept of this suggeneric taxon already includes the
configuration of procoxae (subconical), the wlgition of spines at the outer edge of
tibiae and the short prosternum. The concept provided here is extended to include
genera with spines restricted to the owpical angle of meso and metatibiae, and the
taxon in its new sense is corroborated by data on the morphology of female genitalia.
The reduced and simplified genitalia, wigonocoxites transversaly divided into two
parts, are assumed as autapomorphies of the taxon.
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Atlantociini trib. nov.
Type genus
Atlantocisisraelson, 1985

Included genus
Atlantocislsraelson, 1985

Diagnosis

This new tribe is recognisable by the combination of the following characters: (i)
scutellum inconspicuous, less than 0.10X gneatest elytral width; (ii) hind wings
absent; (iii) antennal club loose, and eachtennomere bearing four sensillifers; (iv)
labial palpi inserted at the apex of prementum; (v) prosternal process thin, but not
lamillate; (vi) procoxae globular; (vi) spines mstied to the outer apical angle of tibiae;
(vii) males usually with weak secondasgxual modifications on frontoclypeal region
and anterior pronotal edge; (viii) female genitalia with the apices of the distal
gonocoxites conspicuously separated; (ix) gonostyli always absent; (x) male genitalia
with median lobe near half the length (ess) of tegmen, extremelly membranous and
difficult to observe; (xi) ninth-segment of male genitalia U-shaped.

Comments

This tribe comprises only one genddléntoci9 with three described species, all
occurring in the Macaronesian islands (thern Atlantic Ocean, near Europe and
Africa). | examined the three described species, and dissected two (Table 1). This new
tribe may prove to be a subgroup of Ceradiitn. nov., but based on the available data
| prefer to retain it as a separate tribdoreover, the internal relationship of the
Ceraciinitrib. nov. genera need further clarificati, mainly concerning the relationship
of theMalacocis-Sulcacisto theCeracisPhellinocisassemblages.

Atlantocisdoes not have close affinity widmy continental Ciidae genera, and
there is no close group occurring either irrdpe or in northern Africa. It probably
occurs at Cabo Verde _ the Macaronesaachipelago with the most unknown ciid
fauna.

Ceraciini trib. nov.
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Type genus
Ceracis Mellié

Included genera
CeracisMellié
MalacocisGorham
PhellinocisLopes-Andrade & Lawrence, 2005
SulcacisDury

Doubtfully included genera
OdontocisNakane & Nobuchi
WagaicisLohse

Diagnosis

This new tribe is recognisable by the combination of the following characters: (i)
hind wings ever present; (ii) antennal chilvays loose, and each antennomere bearing
four sensillifers; (iii) labial palpi inserted at the apex of prementum; (iv) prosternal
process laminate; (v) procoxae globular; (vi) tibiae, at least the meso and metatibiae,
spinose apically; (vii) males usually witdonspicuous secondary sexual modifications
on frontoclypeal region and anterior pronatdige; (viii) gonostyli of female genitalia,
if present, very small and inconspicuous) (inth-segment of male genitalia V or U-
shaped, never Y-shaped; (x) female genitalia with distal gonocoxites almost contiguous.

Comments

The genera included with doubt almostkalong to the japanese fauna (besides
some undescribed forms from the Orierdiald Australian Regions) and couldn’t be
examined, excepting the European geMdagaicis | have one available male of
Wagaicis and it does resemble a Ceraciirib. nov. in many aspectsCeracis is
distributed and diversified mainly in the dteopical and Nearctic Regions, with some
australasian outliersPhellinocis is Neotropical, andMalacocis is restricted to the
northern neotropics, with one spectesurring in the eastern United Stat8alcacisis
holarctic.
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Orophiini Thomson, 1863
Type genus
OrophiusRedtenbacher, 1847, junior synonynQaftotemnudMellié, 1847

Included taxa

Orophiina Thomson and Xylographisabtr. nov.

Diagnosis

This new tribe is recognisable by the combination of the following characters: (i)
hind wings ever present; (ii) outer edge of each tibia bearing spines at least at the apical
two-thirds; (iii) procoxae subconical, disttly projecting below the plane of the
prosternal process; (iv) prosternal prodessinate; (v) antennal club always loose, and
each antennomere bearing four sensillifers; l@ljal palpi inserted near the apex of
prementum; (vii) ninth-segment of male gaha V or U-shaped, never Y-shaped; (viii)

female genitalia with distal gonocoxites almost contiguous.

Comments

This taxa, originally erected féRopalodontusind the earlier gen@rophius(=
Octotemnuy remains without much changehdmson (1863) already mentioned the
conical procoxae, expanded protibiae witmepe outer edge, and the short prosternum,
all retained here as diagnostic characterss €ambination of characters also occurs in
Xylographellini, but both tribes are easilypseated by the distinct conformation of the
antennal club, mouthparts and male genitalia.

Orophiina Thomson, 1863
Type genus
OrophiusRedtenbacher, 1847, junior synonynQaftotemnudMellié, 1847

Extant genera
OctotemnudMellié, 1847
RopalodontusMellie, 1847

Doubtfully retained genus
HyalocisKawanabe, 1993

Excluded genera
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ParatrichapusScott, 1926
XylographusMellié, 1847

Diagnosis

This subtribe is recognisable by the camattion of the following characters: (i)
setose patch of first ventrite absent (barely visibfgalocig or with a flap cover
(Ropalodontusand Octotemnu (ii) sensilla of the sensillifers of the antennal club not
sunk;

Comments

The generaParatrichapus and Xylographus are excluded, as they have
morphological features not found in oth@rophiini and deserve a new subtribe (see
below).Paraxestociss not included in this subtribalthough it has laminate prosternal
process and spinose outer edge of tibisepositioning is doubtfull since its habitus,
from the drawing provided in the origindéscription (Miyatake 1954), resembles that
of OdontocisandWagaicis(both included here in Ceraciitnib. nov.).

Xylographina subtrib. nov.
Type genus
XylographusMellié, 1847

Included genus
ParatrichapusScott, 1926
XylographusMellié, 1847

Diagnosis

This new subtribe is recognisabley the combination of the following
characters: (i) sensillifers of the antennal ctulmk; (i) setose patch of first ventrite
absent, barely visible or quite distinguishable, margined or not; never with a flap cover.

Comments

Paratrichapusmay be a synonym ofylographus(Lopes-Andrade 2007b). The
unique difference of both is that the spines eestricted to the &g of each tibia in
Paratrichapus while in Xylographusthey extend through at least the apical third.
Indeed, some Neotropic&lylographuswhich bear long and slender hair on the dorsum
of pronotum and elytra, resemble very miaratrichapus sechellarur8cott.
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Xylographellini Kawanabe & Miyatake, 1996
Type genus
XylographellaMiyatake, 1985

Included taxa

Xylographellina Kawanabe & Miyatake (comprisiiylographella Miyatake
andScolytocisBlair)

Syncosmetina Lopes-Andrade (comprisi®&yncosmetusSharp andTropicis
Scott)

Diagnosis and comments

Here, this tribe and its subtribes reamas defined by Lopes-Andrade (200irc,
presg. The tribe is easily recognizable by tt@mbination of the following characters:
(i) antennal club large and compact; (ii) eaciltennomere of the club bearing more than
five sensillifers; (iii) prementum subpentagbnwith labial palpi inserted near its
middle; (iv) prementum with a longitudinallsus in frontal view; (v) terminal labial
palpomere widened; (vi) outer edge dif itbiae bearing spines; (vii) ninth segment
(pregenital segment) of male Y-shaped; (t@ymen of male genitalia elongate, at least
4X as long as large; (ix) median lob@mrgate, the same length or longer than tegmen,
barely sclerotized to membranous in mepecies; (x) female genitalia with distal
gonocoxites almost contiguous.

The subtribes Xylographellina and Syncosmetina are easily distinguished by the
characters cited in the identification key.
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Discussion
Suprageneric classification

In the suprageneric classification proposed here, some homoplasic characters
appear as homologies of major groups. Tikahe case for the prosternal process. A
laminate (or tapering) prosternal process is foun@eracisand other genera formerly
in Ciini, but was also observed in Orophiand Xylographellini. The transference of
Ceracisand its close related genera to a new tribe inside Orophiinae (due to shared
characters of female genitalia) leaves thmiteate prosternal process as a homology of
all the Orophiinae genera (except for the gana Syncosmetina, in which it can be
treated as a reversion). Only three genera with a tapering or laminate prosternal process
remains in Ciinaesensu novo Acanthocis Falsocis and Porculus Porculus may
deserve a separate tribe, due to its distinctly sclerotized female genitalia devoid of
gonostyli, but this matter needs a broadeamination and comparison of the Ciinae
genera. The subfamily Orophiinae and its included taxa are sustained by strong
homologies, but Ciinae remains a pout-pourrgefiera mostly joined by characters not
exclusive to the group.

The subfamily Ciinae remains the biggpsbblem of the family Ciidae. Some
evidence arose from the comparison of available species (Table 1), and external
morphological features indicate that sogemera may constitute natural groups. These
groups may be formalized in suprageneri@atafter the solution of some incongruities.

The limits of the genu€is Latreille are a matter of great debafs, as it currently
stands, includes over 300 species, of a gvaaety of forms and distributed in all
biogeographic regions. These species are joine@isnon the basis of the antenna
bearing 10-antennomeres, rounded or angulateetdate protibial apex without spines

at the outer angle, prosternal process ntarmamate, apex of elytral suture simple, and
secondary sexual modifications usually present in male head and pronotum (Lawrence
1971; 1974a). However, number of antennomeres is not a stable character in the family,
and some genera, &nearthron have nothing different frortis besides a reduced
number of antennomeres. The apterous geae¥aanother problem, as many external
morphological characters used in theirgiiasis seem to be homoplasies, which may
have arosen as a consequence of loosing flight capability. Examples of such characters
are the reduced eyes, the first abdominalnterfonger than the following two ventrites
together, the strongly convex body and roundgtialhumeri (the last common in most
flightless Coleoptera). Most of the apteroDsnae genera resemble very much some
species ofCis and could be synonymies (even the recently desciieuhpterocis
Lopes-Andrade) or they may even constitutiséinct natural group in which the lost of
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flight capability might have occurred in th@cestor. This is another issue depending on
a broad and careful comparison of @is species.

Other Ciinae genera seem to fonatural groups. This is the caseRwdrculus
with a distinct female genitalia (haydisclerotized) and a unique combination of
external features. AlsécanthocisandFalsocisshare characters not found in any other
Ciinae (Lopes-Andrade 2007b). These three geamrdhe unique Ciinae with laminate
prosternal process, and both “groups” fedmby them may deserve separate tribes.
Orthocis Anoplocisand other forms (now currently Ennearthron may also arise as a
natural group. A tentative supragenericssification of Ciinae may be accomplished by
a careful comparison of external morpbgical characters for grouping genera, but |
think a phylogenetic analysis (alreadyragiconducted by me and colleagues) will be
most effective.

Oviposition

Modifications in thebauplan of the female genitalia indicate the evolution of
alternate modes of oviposition. In the case of ciids, species without gonostyli are
probably most generalist, and the simphtion and reduction of the ovipositor may be
linked to an increased number and reduced size of eggs. Degree of sclerotization may be
related to the hardness or softness of satestrwhere ciids oviposite. Therefore, in the
case ofPorculus which has an extremely sclerotizeunale genitalia, the species may
oviposite in hard substrates.

The basic tenebrinoid number of owdeis per ovary (three) was already
observed in several major groups of OrophiinaeCanacis (Ceraciinitrib. nov.); in
Xylographus (Orophiini:  Xylographina); and in Scolytocis (Xylographellini:
Xylographellina). However, in some @phiinae, besides the simplification and
reduction of the ovipositor, a reduction in tember of ovarioles is also observed. That
is the case oPhellinocis romualdoand many species @eracis(C. Lopes-Andrade,
pers. obs; A.A. Zacaro, pers. comm). Such reductions are usually accompanied by the
reduction of number of testioles in males, but the number of ovarioles and testioles are
not necessarily the same in each specieSiifrae, reduction in the number of ovarioles
Is rarer than in Orophiinae, and it was observed onl€ighchinensidLawrence and
Ennearthron victoriLopes-Andrade & Zacaro (C.opes-Andrade, pers. obs; A.A.
Zacaro, pers. comm). This reduction of numbkpvarioles may also interfere in the
amount and time of egg production.
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Geographic distribution of Orophiinae

The subfamily Orophiinae is most diversified in tropical and subtropical regions.
Orophiina is most diversified in the Indo-Mgan Region and eastern palearctics, with
outliers in North America and Europe. Xyloghana is pantropical, with outliers in the
Indo-Malayan and Palearctic Regions.g. Xyl. bostrichoides(Dufour) and Xyl.
scheerpeltzNobuchi & Wada). The highest specrishness of Xylographina is found
at the Neotropical and African Regions, considering described and undescribed forms.

Xylographellini occurs in the westetndian Ocean (Seychelles and Mascarene
Islands), Japan, and in the Indo-Malayaoeénic and Neotropical Regions. However,
its subtribes have quite distinct distritants: Xylographellina is basically Neotropical
and Oceanic; while Syncosmetina occurs atltidian Ocean and Japan. As far as it is
known, the distribution of both suldtgs overlaps only in Japan, whetglographella
punctata Miyatake and theSyncosmetusspecies co-exist (Lopes-Andrade 2007c,
manuscripy. There is no outlier of Xylographellinn either the Nearctic or the
continental Palearctic Regions, but thedrilbay occur in the sub-saharan Africa. The
African continent and the islands wheFeopicis (Syncosmetina) occurs share many
species or species-groups of Ciidae. Moseddficollections in Africa are necessary to
evaluate this hypothesis. Atlantociitiib. nov. occurs only in the Macaronesian
islands, and no allied continental group is known. Ceratiini nov. is worldwidely
distributed, but most diversified in the dteopical, Australasian and Oceanic Regions.
The genusCeracisalso occurs on the Nearctic Regj and is relatively speciose there
(see Lawrence 1967).

The main taxonomist working with iil@ae until the 20th century lived on
Europe, North America and Japan, and gavare emphasis to the faunas of the
Holarctic Region. These faunas are dominated mainly by the Ciinae, the taxa
comprising the most problematic genera (lacking sinapomorphies to define suprageneric
and most generic taxa). That may explaihy the suprageneric (and even generic)
Ciidae classification remained so unresal up to now. The emphasis on the tropical
and pantropical fauna, mainly the Neotagi(dominated by the Orophiinae) permitted
the rearrangement and grouping of halftteé described genera of Ciidae, including
almost 30% of the described species &f tamily. However, the Orophiinae is the
group with the greatest number of genera smeties remained to be described, mainly

from the neotropics and sub-saharan regions.
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Captions

FIGURE 1. Comparative plate of female terminaliA. Histanocerus pubescens
Motschulsky (PterogeniidaeB. Sphindocis denticollig=all (Ciidae: Sphindociinae).
Note that a sclerotized spermatheca (st) is presefit lbut absent irB and all other
Ciidae. See text for other abbreviations.

FIGURE 2. Comparative plate of female terminaliA. Cis boleti (Scopoli). B.
Porculus grossutawrence. Note that the whole genitaliaBofs extremely sclerotized
and lacks gonostyli (gs i), but all the other components have a correspondent
(homologous) imM. Dashed lines delimit the distal portion of proctiger (pt). See text for
other abbreviations.

FIGURE 3. Comparative plate of female terminalfa. Apterocis variabilisPerkins.B.
Porculus grossud.awrence. Note the homologous sclerotization between the distal
gonocoxites (gcl and gc2; connected circles). See text for other abbreviations.

FIGURE 4. Comparative plate of female terminalidd. Sulcacis bidentulus
(RosenhauerB. Scolytocis furieriad_opes-Andradei(.). Angles between the margins
of first (gcl) and second (gc2) gonocoxites are acui® and obtuse iB (arrows).
Second gonocoxites have a lateral subtriangadbarotization (connected circles), with
conspicuous basal baculi (b.gc)Anbut not inB. Note that small gonostyli (gs, dashed
circles) are present k. See text for other abbreviations.

FIGURE 5. Comparative plate of female terminalid. Atlantocis canariensis
IsraelsonB. Ceracis cucullatugMellié). Note that the apiced the bacula of paraproct
are connected to the proctiger (connected circlesh tinere are vestiges of the bacula
of proctiger (arrows), not seen iB. Asterisk indicates a broken baculum. Small
gonostyli (gs) are presentB See text for other abbreviations.

FIGURES 6-7.Female terminalia stained with Chlorazol Blaék.Ceracis cornifer
(Mellié). Note that the whole terminalis much smaller than the terminaliafedlsocis
brasiliensis (see below).7. Falsocis brasiliensid.opes-Andrade, showing the whole
terminalia A), the apex of the proctigeB) and the apical portion of the terminal@)(

In B, note that the apices of proctiger aomftuent and do not separate from each other
in the slide preparation (compare with F&j.above, in which the either apex of the

241



proctiger are placed laterally, separate from each othe). Note the three transversal
divisions of the coxites (arrows), leadingfour gonocoxites in each side. See text for
other abbreviations.

242



Tables

TABLE 1. Species examined for this study. Genera in alphabetical order.
"NA" stands for "Not Available", refeing to the cases in which male or
female specimens were not availablée "-" indicates the cases in which
one or both genders were available but not dissected.

Male Female
ARCHEOCRYPTICIDAE
EnneboeudVaterhouse
Enneboeus caselfiaszab X X

MYCETOPHAGIDAE
Mycetophagus
Mycetophagus flexuos&ay X -

PROSTOMIDAE
Prostomis
Prostomis mandibulari§-abricius) X -

PTEROGENIIDAE
Histanocerusviotschulsky
Histanocerus pubesceMotschulsky X X

CIIDAE
AcanthocidMiyatake
Acanthocis inonotMiyatake - -
ApterocisPerkins
Apterocis ephistemoid€Sharp) X -
Apterocis hawaiiensiBerkins - -
Apterocis hystri¥xerkins - -
Apterocis impunctatuBerkins X X
Apterocis montanuBerkins - -
Apterocis rufonotatuBerkins - -
Apterocis vagepunctatSharp)
Apterocis variabilisPerkins
Apterocis variegatuBerkins - -
Apterocissp. 1 (aff.rufonotatu3 - -
Apterocissp. 2(aff. vagepunctatys - -
Atlantocislsraelson
Atlantocis canariensitsraelson X X
Atlantocis gillerforsilsraelson - -
Atlantocis lauri(Wollaston) X X
CeracisMellié
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Ceracis bicornigMellié)

Ceracis castaneipennidellié

Ceracis cornifer(Mellié)

Ceracis cucullatugMellié)

Ceracis furciferMellié

Ceracis limaiLopes-Andradet al.

Ceracis minutissimug@Viellié)

Ceracis nigropunctatuskawrence

Ceracis pullulugCasey)

Ceracis quadricornigsorham

Ceracis punctulatu€asey

Ceracis salleiMellié

Ceracis similisHorn

Ceracis simplicicornigPic)

Ceracis singularigDury)

Ceracis thoracicornigZiegler)

Ceracis variabilis(Mellié)

Ceracissp.1 (BRASIL: PA; Carajas)

Ceracissp.2 (BRASIL: BA; Caravelas)
Cis Latreille

Cissp. @ff. bubalu}

Cis americanudannerheim

Cis angustusgiatch

Cis biarmatusMannerheim

Cis bicolorSharp

Cis bidentatugOlivier)

Cis bilamellatusiVood

Cis biramosusSteinheil

Cis bison(Reitter)

Cis boettgeriReitter)

Cis boleti(Scopoli)

Cis bubalusReitter

Ciscapensidellié

Cis castaneuMellié

Cis cervusBlair

Cis chilensisgGermain

Cis comptussyllenhal

Cis congestu€asey

Cis cognatissimuBerkins

Cis corticinusGorham

Cis creberrimugviellié

Cis crinitusLawrence

Cis cucullatusNollaston

Cis dentatusviellié

Cis espinosaBrethes
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Cis evanescerSharp

Cis fagiWaltl

Cis fasciatussorham

Cis festivugPanzer)

Cis fissicornisMellié

Cis fiuzaiAlmeida & Lopes-Andrade
Cis fuscipedMellié

Cis glabratusMellié

Cis graecusSchilsky in Kuster
Cis gumiercostaAlmeida & Lopes-Andrade
Cis hansenbtrand

Cis hieroglyphicufeitter
Cis hispidugPaykul)

Cis horridulusCasey

Cis hystriculuasey

Cis krausiDalla Torre

Cis jacquemartMellié

Cis japonicusNobuchi

Cis leoiLopes-Andradet al.
Cis levetteiCasey

Cis lineatocribratusViellié
Cis micangFabricius)

Cis nipponicusChajé

Cis nitidus(Fabricius)

Cis pacificusSharp

Cis pallidusMellié

Cis pilosusGorham

Cis pistoriaCasey

Cis porcatusSharp

Cis puncticolliswollaston
Cis punctulatussyllenhal
Cis pygmaeuMarsham

Cis quadridendvellié

Cis rotundulud_awrence
Cis rugulosusviellié

Cis seriatopilosu$/otshulsky
Cis setariusSharp

Cis setiferfGorham)

Cis subtilisMellié

Cis villosulus(Marsham)
Cis signatussharp

Cis testaceuBahraeus

Cis tristisMellié

Cis multidentatugPic)

Cis striolatusCasey
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Cis subrobustuMiyatake

Cis tabidusSharp

Cis taiwanugCh(j6é

Cis tauriensirolik

Cis taurus(Reitter)

Cis tetracentrunGorham

Cis tomentosuMlellié

Cis tricornis (Gorham)

Cis versicolorCasey

Cissp.1 (signatus gp.)

Cissp.2 (signatus gp.)

Cissp.3 (setarius gp.)

Cissp.4 comptuggp. VICOSA)
Cissp.5 taurusgp. ES, VNI)
Cissp.6 faurusgp. BA, JUSSARI)
Cissp.7 (CIPO)

Cissp.8 (VICOSA)

Cissp.9 (NOVA FRIBURGO)
DimerapterocisScott
Dimerapterocissp.Scott
Diphyllocis Reitter

Diphyllocis opaculugReitter)
DolichocisDury

Dolichocis laricinus(Mellié)
Dolichocis manitobgDury)
EnnearthronMellié

Ennearthron cornutuniGyllenhal)
Ennearthron filun{Abeille de Perrin)
Ennearthron palmLohse
Ennearthron pruinosuluéPerris)
Ennearthron victorLopes-Andrade & Zacaro
EuxestocidMiyatake

Euxestocis bicornutugliyatake
FalsocisPic

Falsocis opacu®ic
FalsocisbrasiliensisLopes-Andrade
Falsocissp.
HadreuleThomson

Hadreule blaisdell{Casey)
Hadreule elongatulg¢Gyllenhal)
Hadreulesp.
MalacocisGorham

Malacocis brevicolligCasey)
Malacocis champion{Gorham)
Malacocissp.
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Neoapterocid.opes-Andrade
Neoapterocis chilensisopes-Andrade
Neoapterocis mexicanl®pes-Andrade
Neoapterocisp.1 (MEXICO)
Neoapterocisp.2 (CHILE)
Neoapterocisp.3 (CHILE)

NeoennearthroMiyatake
Neoennearthron bicarinatuiiyatake

NipponocisNobuchi & Wada
Nipponocis longisetosudobuchi

OctotemnudMellié
Octotemnus dilutipe@lackburn)
Octotemnus glabriculu&yllenhal
Octotemnus laevi€asey
Octotemnus laminifron@viotschulsky)
Octotemnus mandibular{g&yllenhal)
Octotemnus opacudellié
Octotemnus palawanus Chajé
Octotemnus robustusawanabe

OrthocisCasey
Orthocis pseudolinearid_ohse)
Orthocis reflexicolligAbeille de Perrin)
Orthocis nigrosplendidu@Nobuchi)
Orthocis alni(Gyllenhal)

Orthocis perrisiAbeille de Perrin
Orthocis punctatugMellié)

Orthocis wollastoni{Mellié)
Orthocissp. (BRASIL: MG; Ub4)
PhellinocisLopes-Andrade & Lawrence

Phellinocis erwiniLopes-Andrade & Lawrence
Phellinocis romualdoLopes-Andrade & Lawrence
Phellinocis thayeraéopes-Andrade & Lawrence

PlesiocisCasey
Plesiocis cribrumCasey
PorculusLawrence
Porculus grossukawrence
Porculus piceugMellié)
Porculusvianai(Pic)
Ropalodontudellié
Ropalodontus americanlkswrence

Ropalodontus baudueffbeille de Perrin)

Ropalodontus lawrenc&uta
Ropalodontus novorossiciReitter
Ropalodontus perforatu&yllenhal)

Ropalodontus perrinikeitter in Schneider & Leder
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Ropalodontus strandlLohse)
ScolytocisBlair
Scolytocis bouchardil.
Scolytocis cariboruml.
Scolytocis danielssomi.
Scolytocis difficillimus.|.
Scolytocidritzplaumannii.l.
Scolytocis furieriae.l.
Scolytocis howdenil.
Scolytocigndecisus.l.
Scolytocis kiskeyengis.
Scolytocis lawrencail.
Scolytocignalaysianus.|.
Scolytocis neozelandensis
Scolytocis panamensis.
Scolytocis paschoailil.
Scolytocizimmermani.l.
Sphindocid-all
Sphindocis denticolligall
StrigocisDury
Strigocis bicornigMellié)
Strigocis bilimekiReitter)
Strigocis opacicolliDury
Strigocis opalescen£asey)
Strigocissp. 1 (BRASIL)
Strigocissp. 2 (BRASIL)
Strigocissp. 3 (BRASIL)
Strigocissp. 4 (BRASIL)
Strigocissp. 5 (BRASIL)

Strigocissp. 5 (aff.bilimeki) (MEXICO)

Strigocissp. 6 (MEXICO)

Strigocissp. 7 (MEXICO)
SulcacisDury

Sulcacis affinigGyllenhal)

Sulcacis bidentuluRosenhauer)

Sulcacis curtulugCasey)

Sulcacis fronticornigPanzer)

Sulcacis lengDury
SyncosmetuSharp

Syncosmetus japonic@&harp

Syncosmetus reticulatidiyatake
Tropicis Scott

Tropicis sexcarinatugWaterhouse)

Tropicis cuccodoroi.l.
XylographellaMiyatake
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Xylographella punctatMiyatake
XylographusMellié
Xylographus bostrichoidg®ufour)
Xylographus brasiliensiBic
Xylographus contractuslellié
Xylographus corpulentuglellié
Xylographus gibbuMellié
Xylographus hypocritudellié
XylographudemoultiPic
Xylographus lucadiopes-Andrade & Zacaro
Xylographus madagascariendiellié
Xylographussp. 1 (aff.dentatusPic)
Xylographussp. 2 (aff.rufipennisPic)
Xylographussp. 3
Xylographussp. 4
WagaicisLohse
Wagaicis wagaéWankowicz)

NA
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TABLE 2. The new suprageneric classification of Ciidae, with the described and
valid Ciidae genera and their respective synonyms, if any. Part 1: Sphindociinae and
Ciinae. Asterisks indicate the genera not examined and included in higher taxon
based on characters mentioned in their original descriptions and subsequent
taxonomic works, if available.

Ciidae Leach in Samouelle, 1819
1. Sphindociinae Lawrence, 1974
Sphindocis Fall, 1917
2. Ciinae Leach in Samouelle, 1819
Acanthocis Miyatake, 1954
* Anoplocis Kawanabe, 1996
Apterocis Perkins, 1900
Cis Latreille, 1796
Cisdygma Reitter, 1885; Eridaulus Thomson, 1863;
Macrocis  Reitter, 1878; Xestocis Casey, 1898; Dimerocis
Peyerimhoft, 1918
* Cisarthron Reitter, 1885
Dimerapterocis Scott, 1926
Diphyllocis Reitter, 1885
Dolichocis Dury, 1919
Ennearthron Mellié, 1847
Euxestocis Miyatake, 1954
Falsocis Pic, 1916
Hadreule Thomson, 1863
Maphoca Casey, 1900; Mapheae Dalla Torre, 1911; Pityocis
Peyerimhoff, 1918; Ennearthon (Knablia) Roubal, 1936
Neoapterocis Lopes-Andrade, 2007

Neoennearthron Miyatake, 1954
Nipponocis Nobuchi & Wada, 1955
Orthocis Casey, 1898

Cis (Mellieicis ) Lohse, 1964
Plesiocis Casey, 1898

* Polynesicis Zimmerman, 1938

Porculus Lawrence, 1987
Strigocis Dury, 1917
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TABLE 3. The new suprageneric classification of Ciidae, with the described and
valid Ciidae genera and their respective synonyms, if any. Part 2: Orophiinae and
insertae sedis. Asterisks indicate the genera not examined and included in higher
taxon based on characters mentioned in their original descriptions and subsequent
taxonomic works, if available.
Ciidae Leach in Samouelle, 1819
3. Orophiinae Thomson, 1863
3.1. Atlantociini Lopes-Andrade trib. nov.
Atlantocis Israelson, 1985
3.2. Ceraciini Lopes-Andrade trib. nov.
Ceracis Mellié, 1848
Malacocis Gorham, 1886
Brachycis Casey, 1898
* Odontocis Nakane & Nobuchi, 1955
Phellinocis Lopes-Andrade & Lawrence
Sulcacis Dury, 1917
Entypus Redtenbacher, 1847; Entypocis Lohse, 1964
Wagaicis Lohse, 1964
3.3. Orophiini Thomson, 1863
3.3.1. Orophiina Thomson, 1863
* Hyalocis Kawanabe, 1993
Octotemnus Mellié, 1847
Orophius Redtenbacher, 1847; Orophyus Kiesenwetter,
1877; Orophinus Marschall, 1873
Ropalodontus Mellié, 1847
3.3.2. Xylographina Lopes-Andrade subtrib. nov.
* Paratrichapus Scott, 1926
Xylographus Mellié, 1847
3.4. Xylographellini Kawanabe et Miyatake, 1996
3.4.1. Xylographellina Kawanabe et Miyatake, 1996
Scolytocis Blair, 1928
Xylographella Miyatake, 1985
3.4.2. Syncosmetina Lopes-Andrade i.l.

Syncosmetus Sharp, 1891
Omogocis Miyatake, 1954
Tropicis Scott, 1926
Incertae sedis
* Dichodontocis Kawanabe, 1994
* Lipopterocis Miyatake, 1954
* Nipponapterocis Miyatake, 1954
* Paraxestocis Miyatake, 1954
* Trichapus Friedenreich, 1881
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CONCLUSAO GERAL

A principal alteracao na classificacao de Ciidae, pelos resultados
desta tese, € a revalidacao de Orophiinae como subfamilia e a
consolidacao da tribo Xylographellini, com novos limites propostos para
esses taxons. Nesta tese, foram apresentadas propostas para taxons
supragenéricos, com justificativas morfologicas consistentes, agrupando
quase 50% das espécies descritas da familia. Esse grupo, Orophiinae
sensu novo, € mais diverso em regioes tropicais e subtropicais, e de forte
interesse para estudos em Ecologia e Biogeografia. A tribo
Xylographellini, antes monospecifica e restrita ao Japao, agora ¢
reconhecida como um grupo taxondémico de ampla ocorréncia
geografica.

As conclusoes teodricas apresentadas nesta tese advém, em muito,
de avancos técnicos na preparacao de genitalias e fotografia digital.
Esses avancos seguem uma tendéncia moderna de uso de fotografia
digital como complemento (e nao como substituto) de representacoes
graficas simples (desenhos) em trabalhos de taxonomia. Desenhos e
esquemas sao relativamente faceis de serem feitos para organismos
maiores do que 5mm, mas sao dificeis no caso de Ciidae. Além disso,
seriam pouco informativos: os detalhes necessarios para se estudar as
relacoes morfologicas dos grupos de Ciidae sao de estruturas que, em
geral, ttm menos de 0,2mm. Desenhos e esquemas de estruturas tao
pequenas seriam uma interpretacao pouco detalhada da realidade, e a
comparacao de desenhos poderia levar a interpretacoes erroneas.

Esta tese apresenta produtos relevantes a sistematica da familia
Ciidae: (i) colecao de referéncia de Ciidae mantida em territorio

brasileiro; (ii) laminario (com cerca de 450 laminas) com genitalias
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extraidas de machos e fémeas, além de outras estruturas internas ou
externas; (ii1l) banco de dados com parte da bibliografia de Ciidae
digitalizada; (iv) 22 espécies novas e dois géneros novos descritos; (v)
dois géneros redescritos (Falsocis Pic, Scolytocis Blair); (vi) uma
subfamilia revalidada (Orophiinae), com a descricao de tribos e
subtribos novas; (vii) redefinicao de wuma tribo ja existente
(Xylographellini); (viii) trés artigos publicados; (ix) dois manuscritos ja
formatados para submissao; (x) incremento do conhecimento sobre a
distribuicao geografica dos grandes grupos de Ciidae; (xi) reformulacao
de parte da classificacao supragenérica de Ciidae a partir da
comparacao da morfologia de genitalia masculina e feminina,
complementares a outros dados morfologicos.

Como avancos técnicos, vale citar: (i) homogeneizacao dos
caracteres utilizados em descricoes de espécies, incluindo descricoes
mais detalhadas de morfologia de genitalia masculina e feminina, asas e
aparelho bucal; (ii) refinamento das técnicas de montagem de genitalias
de Ciidae em lamina (permitindo uma interpretacao bidimensional,
mais simplificada); (iii) utilizacao de fotografia digital de média
resolucao (3 a 7 megapixels) para representacdo de antenas, pecas
bucais, pernas e estruturas genitais; (iv) aplicacao da técnica de
automontagem para confeccionar imagens de média resolucao dos
holétipos e exemplares examinados, permitindo uma comparacao
detalhada dos espécimes sem a necessidade de consulta constante de
material depositado em museu.

A seguir, alguns desses produtos e avancos técnicos sao explicados

mais detalhadamente.

Colecao de Referéncia

Um grande problema no estudo sistematico da familia Ciidae no
Brasil era a falta de uma colecao de referéncia que contivesse espécies
de todas as regioes biogeograficas, condicao imprescindivel a estudos
comparativos. Esse problema tinha duas causas principais: (i) o fato de
muitos autores se dedicarem a fauna de seus proprios paises ou de
regioes biogeograficas especificas, organizando e incrementando

colecoes regionais; (ii) o fato de alguns museus restringirem o acesso as
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colecoes, impedindo que a fauna de duas ou mais regioes pudessem ser
comparadas. O primeiro fato € plenamente justificavel: estudar a fauna
local ou regional ja é dificil, quanto mais comparar um vasto material
procedente de faunas distantes. Quanto ao segundo fato, ha
explicacoes, mas nao justificativas suficientes. Nao ha nenhuma colecao
de Ciidae que possa ser considerada completa (com todos os géneros e
representantes de todos os grupos de espécies). Contudo, ha colecoes
que podem ser chamadas de complementares, caso das colecoes do
Museu de Historia Natural de Londres (BMNH), Museu Nacional de
Historia Natural de Paris (MNHN), Museu de Historia Natural de
Genebra (MHNG), colecao do Laboratorio de Entomologia da
Universidade de Ehime (Japao), Colecao Nacional de Insetos
Australianos (ANIC), Museu Berenice Bishop (BPBM, Havai) e Museu
de Zoologia Comparada de Harvard (MCZ). A razao da importancia
dessas colecoes € simples: € nelas que se encontra depositada a maior
parte dos tipos primarios de Ciidae, e algumas delas guardam material
de estudos faunisticos importantes (como de expedicoes as ilhas dos
oceanos Indico e Pacifico). O caso da colecao do MNHN (Paris) é
especial: ela abriga grande parte dos ciideos descritos por Maurice Pic.
O Sr. Pic baseava suas breves descricoes em poucos exemplares, algumas
vezes com base em uma unica fémea. Por representar quase 15% de
todas as espécies descritas da familia, e por ser quase totalmente
composta de material-tipo, achei coerente nao pedir o envio desses
espécimes por correio. O estudo dessa colecao deve ser feito in loco. Das
demais colecoes, quase todas sao acessiveis, e seus respectivos curadores
autorizaram empréstimos sem grandes restricoes. Ha, porém, duas
excecoes: a colecao do BMNH (Inglaterra) e a de Ehime (Japao). A
primeira abriga uma importante colecao de Ciidae, com material-tipo e
espécimes identificados por quase todos os grandes especialistas na
familia. A segunda € a unica que contém material quase completo sobre
a fauna japonesa de Ciidae, pais com antiga tradicao na taxonomia do
grupo. O curador do BMNH argumentou que a colecao s6 poderia ser
consultada in loco, e que havia restricoes a envio de material a brasileiros
(mesmo de material nao identificado ou de material nao-tipo). A

segunda, a de Ehime, nunca respondeu a nenhuma tentativa de contato.
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Nao posso fazer nada para mudar a mentalidade dos curadores dessas
colecoes. SO posso lastimar a perda absurda de informacao que isso
representa: ambas as colecoes nao estao sendo estudadas a fundo por
nenhum especialista. A especialista britanica em Ciidae s6 trabalha com
a fauna do Reino Unido e nunca descreveu nenhuma espécie. O
especialista japonés trabalhou praticamente s6 com a fauna de seu pais.
Criticas extensas ou tentativas repetitivas de contato com essas
instituicoes nao resolveriam o problema. Uma solucao pratica seria
organizar uma colecao de referéncia sediada no Brasil. E esse é,
provavelmente, o produto mais importante desta tese. A colecao de
Ciidae, filiada temporariamente ao Laboratorio de Orthopterologia da
UFV (Vicosa, Minas Gerais), comecou em de Setembro de 1999, com a
coleta de alguns ciideos na ‘Mata da Biologia’ (Campus da UFV, Vicosa,
MG) e a doacao de bibliografia por Fernando Z. Vaz de Mello. Em 8
anos, esta ja € a maior colecao no mundo de ciideos neotropicais. Mas
considerando numero de géneros descritos, nimero de exemplares
identificados e organizacao do material, € atualmente a maior colecao
de Ciidae do mundo. O objetivo € incrementar esta colecao a tal ponto
que torne desnecessaria a consulta de colecoes européias ou japonesas
para a identificacao de espécimes, ou conducao de trabalhos faunisticos
ou sistematicos sobre Ciidae. Isto € viavel, desde que o trabalho sobre a
colecao continue nos proximos anos, € desde que haja financiamento

adequado.

Fotografia digital e automontagem

Um problema que enfrentei durante a dissertacao de mestrado e
o inicio dos trabalhos para esta tese foi o alto custo (em dinheiro e
tempo) para a obtencao de fotografias mais informativas de ciideos. A
técnica utilizada inicialmente foi a de Microscopia Eletronica de
Varredura (MEV). Porém, esta técnica nao pode ser aplicada a
exemplares unicos, holétipos ou material de museus, pelo alto risco de
dano aos exemplares. Na descricao de Phellinocis (primeiro artigo), os
exemplares fotografados em MEV nao correspondem aos exemplares-
tipo. Para Falsocis (terceiro artigo), foi utilizado a técnica de pressao

variavel, que nao exige cobertura dos espécimes com metal pesado.
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Porém, esta técnica apresenta um maior risco de dano, e nao pode ser
aplicada a espécimes mais delicados.

Uma saida foi encontrada durante a confeccao do segundo
capitulo (descricao de Neoapterocis). Para apresentar fotos dos
exemplares-tipo, sem utilizar técnicas que poderiam ser danosas, e para
diminuir os custos da descricao de novos taxons de Ciidae, utilizei a
técnica de automontagem. Como explicado na introducao, ela consiste
em unir fotografias em diferentes focos para confeccionar uma imagem
final mais informativa (com maior riqueza de detalhes). Contudo, so6
alcancei um melhor dominio da técnica no artigo sobre Falsocis. O
quarto artigo sO foi viabilizado a partir dai, ja que as espécies de
Xylographellini (principalmente de Scolytocis) sao muito parecidas
externamente. Com as fotos apresentadas no quarto artigo, a

identificacao futura dessas espécies sera, com certeza, mais facil.

Avancos na classificacao supragenérica de Ciidae

A classificacao supragenérica de Ciidae era, até o inicio desta tese,
em grande parte inconsistente e arbitraria. Sempre ha certo grau de
arbitrariedade em qualquer tentativa de hierarquizacao da diversidade
biologica, mas no caso de Ciidae isso realmente chegou ao extremo. Na
definicao de  taxons  supra-especificos,  principalmente  dos
supragenéricos, eram utilizadas caracteristicas morfolégicas externas
com alto grau de convergéncia. Convergéncia morfologica em Ciidae €
muito comum _ resultado direto do modo de vida desses insetos.

Alguns autores modernos (e.g. Lawrence et al. 1999) chegaram a
abandonar a divisao classica da familia em tribos (Ciinae: Orophiini +
Ciini + Xylographellini) por reconhecerem que nao havia nenhuma
caracteristica exclusiva, nem mesmo uma combinacao unica de
caracteristicas, que pudesse definir esses grupos. Até mesmo a tribo
Xylographellini apresentava problemas graves: apesar de ser bem
definida (justamente por considerar dados de morfologia de genitalia,
aparelho bucal e antena), era incompleta, ja que nao incluia todos os
taxons que apresentavam a combinacao de caracteristicas que
originalmente definiam esta tribo. Isto era consequéncia da falta de um

estudo comparativo da morfologia de genitalia (considerando toda a
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familia Ciidae, e nao uma fauna restrita), mas também da insisténcia de
alguns autores em dar um peso maior a caracteristicas homoplasicas
mesmo tendo outros dados morfologicos que eram claramente mais
consistentes. Este foi o caso do género Syncosmetus Sharp, do Japao,
mantido fora da tribo Xylographellini pelos proprios autores japoneses:
o processo prosternal largo (carater externo com certo grau de
convergéncia em alguns grupos) foi argumento para manter o género
em Ciini, apesar dele apresentar todas as outras caracteristicas citadas na
descricao original como restritas a tribo Xylographellini.

Os resultados mais fortes e consistentes apresentados aqui se
referem a subfamilia Orophiinae. Muitos géneros mantidos em Ciini,
que nao deveriam estar na tribo (mesmo considerando a morfologia
externa tradicional) foram transferidos para Orophiinae com base na
morfologia de genitalia feminina e na congruéncia de caracteristicas
morfologicas externas. Além de redefinida, Orophiinae foi reorganizada

em novas tribos e subtribos, para comportar todos esses géneros.

Perspectivas de estudo

Esta tese nao resolve a classificacao supragenérica da subfamilia
Ciinae. Mas, para os géneros que permanecem na subfamilia, ja ha
alguma perspectiva de solucao na classificacao. Este é o caso do género
Porculus Lawrence, que provavelmente representa uma nova tribo;
Falsocis Pic e Acanthocis Miyatake, que também devem formar um grupo
independente; Strigocis Dury, Orthocis Casey e correlatos (como Anoplocis
Kawanabe), que também podem ser tratados como um grupo a parte.
Mas o grande problema de Ciinae reside na definicao da subfamilia com
base em caracteres que nao sao exclusivos desse taxon. O meu estudo
sobre a classificacao de Ciidae serd direcionado, a partir de agora, para a
resolucao desta questao. Um caminho viavel para a resolucao da
classificacao de Ciinae seria mesclar o trabalho de filogenia que
desenvolvi no mestrado com os resultados apresentados no quinto
capitulo desta tese. Isso sera decidido apos a publicacao do quarto
capitulo.

Espero que, a partir dos resultados apresentados aqui e dos

produtos oriundos desta tese (como a colecao de referéncia), outros

264



projetos importantes sobre Ciidae possam ser conduzidos. A confeccao
de uma chave taxondmica pictorica para os géneros de ciideos
neotropicais € imprescindivel e ja esta em andamento, e pode ficar
pronta em poucos meses. Esta chave devera ser publicada em portugués
e inglés. A chave para os géneros do mundo ja € viavel, mas acredito que
demore dois ou até trés anos para ser concluida. Com isso, espero que
uma parte dos espécimes presentes em museus ou colecoes particulares
do mundo seja identificada até género, incentivando a troca de material
ou, até mesmo, a formacao de novos especialistas. Pretendo empregar a
técnica de automontagem para fotografar espécimes-tipo e exemplares
das espécies presentes na colecao de referéncia. No futuro, essas
imagens poderiam ser disponibilizadas on-line, juntamente com a
bibliografia digitalizada. Contudo, isso depende de financiamentos
adequados e apoio de outros pesquisadores.

Fora a sistematica, agora ha um campo aberto no Brasil para a
utilizacao de Ciidae em outras areas de pesquisa (como Ecologia,
Etologia, Biogeografia e Citogenética). Ciidae ¢ um grupo diverso,
distribuido mundialmente, e em que a maioria das espécies apresenta
uma alta dependéncia por um recurso limitado (em quantidade e
existéncia temporal) e com distribuicao agregada: corpos-de-frutificacao
de macrofungos coriaceos. A cooperacao entre os especialistas em
fungos e em insetos micetocolos ainda é muito ténue no Brasil, e tal
cooperacao € condicao sine qua non a elaboracao de trabalhos cientificos

de maior impacto sobre a relacao inseto-fungo.
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