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Dedico este trabalho a todos aqueles
gue enxergam grandeza nas pequenas
formas de vida animal



“Quando criangas, tememos a escuridéo. O
desconhecido nos perturba. Qualquer coisa
pode estar la fora. Ironicamente, € nosso des-
tino viver no escuro. Parta da Terra na dire-
¢éo que quiser. E, depois de um flash inicial
de azul, vocé esta cercado pelo negrume. Pon-
tuado aqui e ali, pelas estrelas distantes e fra-
cas. Mesmo depois de crescidos, a escuridédo
ainda possui o poder de nos amedrontar. En-
tdo, ha aqueles que dizem que ndo devemos
investigar muito de perto quem mais pode es-
tar vivendo nessa escuriddo. Melhor néo sa-

ber, dizem.

H& 400 bilhdes de estrelas na Via Lactea, des-
sa imensa multiddo serd que nosso enfadonho
Sol é a Unica com um planeta habitado? Tal-
vez. Talvez a origem da vida, ou da inteligén-
cia, seja demasiadamente improvavel. Ou, tal-
vez civilizagbes ergam-se o tempo todo. Mas
aniquilam a si mesmas assim que se tornam
capazes. Ou, aqui e ali, salpicados pelo espa-
¢o, talvez haja mundos algo como o nosso.
Nos quais outros seres olham para cima e se
perguntam, como nds, quem mais vive na es-

curidao.

A vida é uma raridade em comparacao. Vocé
pode observar duzias de mundos, e descobrir
gue em apenas um deles a vida surge, evolui e
persiste. Se ndés humanos um dia formos para
esses mundos, serd porque uma nagado, ou um
consoércio delas, acreditara ser de seu interes-
se, ou do interesse da espécie humana. Em
NOsSso tempo, cruzamos o sistema solar e envi-
amos quatro espaconaves as estrelas. Mas
continuamos procurando por habitantes. A vi-

da procura pela vida.”

Carl Sagan
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RESUMO

CARVALHO, Caio Antunes de, M.Sc., Universidade FetldeaVicosa, fevereiro de
2012. Taxonomia de Ceracis cucullatus (Mellié) (Coleoptera: Ciidae):
ocorréncia, fungos hospedeiros aatus de invasor. Orientador: Cristiano Lopes
Andrade.

Ceracis cucullatus (Mellié, 1849) € uma espécie de Ciidae (Coleoptera:
Tenebrionoidea), familia cosmopolita de besouros etoiontes que vivem
associados a basidiomas de macrofungos poréidetizados por esses besouros
como habitat alimento e local de reproduc&deracis cucullatugoi descrito com
base em espécimes coletados em Caiena (Guiana Fpmce® Cabo da Boa
Esperanca (Africa do Sul). Essa espécie nomeia mgugullatus composto po€.
bicornis (Mellié, 1849),C. cucullatus C. billamelatus(Pic, 1916),C. lamellatus
(Pic, 1939) eC. tabellifer (Mellié, 1849), sendo os trés ultimos nomes sinbnimos
juniores deC. cucullatus Uma vez quéC. billamelatusfoi descrito de Madagascar,
C. lamellatusdo Brasile C. tabelliferda Africa do Sul, a sinonimia dessas espécies
com C. cucullatusfez com que esta fosse reconhecida como sendo @& am
distribuicdo. Os registros de ocorréncia de populagdéeseadas com@. cucullatus

em &reas antes ndo colonizadas por essa espéciat&fis e tém crescido ao longo
dos anos. Contudo, embora suas populagdes disjuntaamesendo interpretadas
como uma unidade taxondmica coesa, comparacdes Préviae espécimes
Neotropicais e Afrotropicais revelaram inconsisténcias r@falogia externa,
incluindo a forma da terminélia abdominal de machoseer# populacdes, causando
incerteza quanto a real unidade dessa espécie. Além dis sinonimias supracitadas
envolvendoC. cucullatusdesconsideraram a andlise da morfologia da terminalia
abdominal de machos, o que torna essa jungédo ténumbjeflvo central deste
trabalho é revisa€eracis cucullatusavaliando a conspecificidade dos biétipos que
atualmente estdo sob este nome. NOs comparamos alog@f externa de
populacdes de diversas localidades das regibes dyewl, Afrotropical,
Afrotemperada e Oriental. Como principais resultados déscrevemos duas
espécies novas, redefinimos os limites do grupmullatus para inclui-las,
revalidamo<C. lamellatuse C. tabellifer, invalidamos a sinonimia d& bilamellatus
com C. cucullatus e propomosC. bilamellatuscomo sindnimo janior deC.

tabellifer. Além disso, nds redescreventoscucullatusC. lamellatuse C. tabellifer;
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e fornecemos uma chave de identificagdo para as espkécgrupo, além de fotos da
morfologia externa, em especial da terminalia abddmimesculina das espécies
tratadas neste estudo. Adicionalmente, e em face dakangas taxondmicas
propostas aqui, n6s fornecemos um novo panoranaaapdistribuicdo das espécies e
conduzimos uma ampla discussédo sobetatusde invasor deC. tabelliferfora da
regido Neotropical e d€. cucullatuss. str. em Galapagos. Com base nas espécies de
fungos hospedeiros e em registros histéricoCdéabellifer que sé@o reunidos e
apresentados nesse trabalho, nos discutimos as pisncgdes para o sucesso da
invasdo deste ciideo na Africa, ilhas do Oceano indiabe Sudeste Asiatico, e seu

potencial impacto sobre faunas autéctones de Ciidae.



ABSTRACT

CARVALHO, Caio Antunes de, M.Sc., Universidade FedemlVicosa, February,
2012.Taxonomy of Ceracis cucullatus (Mellié) (Coleoptera: Ciidae): occurrence,
host fungi and invader status Advisor: Cristiano Lopes Andrade.

Ceracis cucullatus (Mellié, 1849) is a species of Ciidae (Coleoptera:
Tenebrionoidea), a cosmopolitan family of mycetobicggtles that live and breed in
polypore basidiome<eracis cucullatusvas described in 1849 based on specimens
collected in Cayenne (French Guiana) and in Cape otiGtape (South Africa).
This species names thmucullatus group, which comprise€. bicornis (Mellié,
1849), C. cucullatus C. billamelatus(Pic, 1916),C. lamellatus(Pic, 1939) eC.
tabellifer (Mellié, 1849), the latter three names being synonymieS. @ucullatus.
As C. billamelatusvas described from Madagasc@r,lamellatusrom BrazilandC.
tabellifer from South Africa, their synonymization wit@. cucullatusled it to be
considered a widely distributed species. The recofdsopulations named aS.
cucullatusin areas previously not colonized by this speciesoddl and have grown
over the years. Yet, although their disjunct populaidyave been considered a
cohesive taxonomic unit, previous comparisons betwdéentropical and
Afrotropical specimens shown inconsistencies in the eatenorphology, including
male abdominal terminalia, causing uncertainty about thleurgty of this species.
In addition,the synonymies involvin@. cucullatusneglected the analysis of the
morphology of male abdominal terminalia, which makas jimction tenuous. The
aim of this paper is to revie®eracis cucullatusevaluating the conspecificity of the
biotypes under this name. We compared the general eki@orphology and male
abdominal terminalia of populations from several localittdsthe Neotropical,
Afrotropical, Afrotemperate and Oriental region. Asules we described two new
species, redefined the morphological limits of thecullatusgroup, revalidateC.
lamellatusand C. tabellifer, invalidate the synonymy of. bilamellatuswith C.
cucullatus and proposeC. bilamellatusas a junior synonym of. tabellifer
Furthermore, we redescribed. cucullatus C. lamellatusand C. tabellifer and
provided an identification key to species of the groAdditionally, in face of the
taxonomic changes proposed here, we provided a oemago for the distribution of

the species and conducted a broad discussion abanv#uer status of. tabellifer



outside the Neotropical region, and ©f cucullatuss. str. in Galapago®ased on
host fungi species and historical recordsSCoftabellifer gathered and presented in
this paper, we discuss the main reasons for its invasimeess in Africa and

elsewhere, and its potential impact on native fauna.
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1. Introducao

Ciideos sao besouros fungivoros obrigatorios (micetmes), de distribuicéo
cosmopolita, que vivem associados a corpos-de-frutéiica (basidiomas) de
macrofungos poroéides, os quais sao utilizados cbatutat, alimento e local de
reproducéo (Paviour-Smith, 1960; Lawrence, 1973; Natedieredia & Burgos-
Solorio, 2000; Orledge & Reynolds, 2005; Graf-Petdral, 2011). Ciidae abrange
cerca de 650 espécies descritas, agrupadas em 4Pogfhawrence & Lopes-
Andrade, 2010), sendo considerada uma das familias abandantes e diversas de
besouros micetobiontes (Graf-Petetsal, 2011). Ciideos apresentam distribuicdo
mundial, ocorrendo em quase todos os continentes erandeg parte das terras
insulares das regides tropicais e subtropicais (Lawré&noopes-Andrade, 2010).

A taxonomia de Ciidae avancou muito nos ultimos 10 abBosante esse
periodo, e desconsiderando os resultados da prefieséetacdo, 49 espécies e trés
géneros foram descritos, a maior parte da regidordfgoal (Drogvalenko, 2002;
Kawanabe, 2002; Krélik, 2002; Lopes-Andradée al, 2002; Kawanabe, 2003;
Lopes-Andrade & Zacaro, 2003a, 2003b; Lopes-Andetdal, 2003; Ruta, 2003;
De Almeida & Lopes-Andrade, 2004; Kawanabe, 2005;pdsAndrade &
Lawrence, 2005; Kawanabe, 2007; Lopes-Andrade, 2003f@es-Andrade, 2007b;
Lopes-Andrade, 2008; Lopes-Andradeal, 2009; Lopes-Andrade, 2010a, 2010b;
Lopes-Andrade, 2011; Lopes-Andrade & Lawrence 20IitpAes-Carvalhet al,
2012). Entretanto, embora abrigue a maioria das espéoi conhecimento da
biodiversidade de ciideos das terras tropicais e subsispainda é parco (Graf-
Peterset al, 2011) e espelha a escassez historica de estudosOitaikos

direcionados as faunas dessas regifes.

1.1. ConsideracgOes gerais sobre géneroCeracis Mellié

Ceracis Mellié¢ estad incluido na subfamilia Ciinae Leach, na tribo Ciini
Leach, junto com outros 31 génerd3eracis foi originalmente proposto como
subgénero deennearthron Mellié e inicialmente incluia cinco espécies (Mellié,
1849). PosteriormenteGeracisfoi elevado a género (Lacordaire, 1857). Lawrence

(1967) ampliou os limites morfolégicos do grupo e tienis paraCeracis varias



espécies formalmente descritas Enmearthron além de espécies de outros géneros
comoCis Latreille, OctotemnudMeliié, ScolytocisBlair e XylographusMellié. Esse

foi 0 Unico estudo direcionadoGeracise deu énfase as espécies nearticas. Desde
entdo, esparsas descricdes de espécies foram publjtadasnce, 1971; Miyatake,
1982; Lopes-Andradet al, 2002).

Membros deCeracispodem ser diferenciados morfologicamente de outros
géneros de Ciinae por apresentarem a forma do cerpwad a alongado e cilindrico,
revestimento consistindo de cerdas finas e diminutdsygbro), antenas com 8 a 10
antendmeros, margens laterais do pronoto estreitas|o&ngputeriores do pronoto
obtusos ou arredondados, prosterno concavo a achatatigeiramente convexo,
processo prosternal laminado, protibias expandidasegidor apical e com uma
fileira de espinhos margeando o angulo apical extenetaventrito medianamente a
fortemente convexo e machos com marca sexual cir@daoval no primeiro
ventrito abdominal (adaptado de Lawrence, 1967). @®ergke, além dessas
caracteristicas, os machos da maioria das espécieseposstmargem anterior do
pronoto projetada para frente e/ou para cima, podexslumir uma enorme
variedade de formas e tamanhos.

Atualmente Ceracisengloba 47 espécies descritas, sendo portanto odsegun
género mais diversificado de Ciidae, ficando atrdsapdeCis Latreille, um género
considerado polifilético (Buder, 2008). Nesses gé&heaporganizacdo de espécies
morfologicamente similares em grupos de espécies tenoseado uma prética util,
principalmente por facilitar o reconhecimento de eg®eobvas ou de sindbnimos.
Em Ceracis 17 espécies estdo organizadas em quatro gr@eoacis bicornise C.
cucullatusformam o grupocucullatus(sensuLawrence, 1967). O grupturcatus
(sensuLopes-Andrade, 2002) abrange furcatus(Bosc), C. militaris Mellié, C.
minutus Dury e C. variabilis (Melli¢). As espéciesC. cornifer (Mellié), C.
cylindricus (Bréthes), C. furcifer Mellie, C. hastifer (Melli¢), C. monocerus
LawrenceC. ruficornisPic, C. simplicicornis(Pic) eC. unicornisGorham compdem
o grupofurcifer (sensuLawrence, 1967). O grupsingularis (sensuLopes-Andrade
et al 2002)inclui C. furcicollis (Blair), C. limai Lopes-Andradet al eC. singularis
(Dury).

Muitas das espécies descritas@eracisocorrem nas regides Neartica e/ou
Neotropical (Lawrence, 1967). Contudo, vale salientar riice ha nenhum registro

de ocorréncia de espécies deste género na regiamaA(idipes-Andrade, 2010a).



Alguns representantes ocorrem em regibes biogeogaBeasuMorrone, 2002)
fora das Américas, como as espécles japonus (Reitter) e C. shikokuensis
(Miyatake) na regido Paleartica (somente no JapaopalacepsZimmerman,C.

evansi(Blair) e C. furcicollis (Blair) na regido OrientalC. nigricans(Fauvel) na
regido Neoguineana, e a espécie invasGracucullatus (Mellié) nas regides

Afrotemperada e Afrotropical, incluindo ilhas no oedteOceano indico.

1.2. A terminalia de macho na taxonomia de Ciidae

Ciideos séo besouros muito pequenos (0,5 a 7 mm)rébae & Lopes-
Andrade, 2010) eCeracisinclui algumas das menores espécies (0,8 a 2,2 mm)
(Lawrence, 1967). O tamanho e a precariedade dazigies da maioria das
espécies dificulta a identificacdo de membrosCégacis Este cenario, além de
ofuscar a real diversidade desses organismos, @raga destes por pesquisadores e
restringe o avanco do conhecimento de besouros miceteb a grupos
taxonomicamente resolvidos.

A maneira mais eficaz de distinguir espécies Gkracis € combinando
informacdes classicas da morfologia exteraa.(forma da margem anterior do
pronoto e cabega em machos) e da terminalia abdomipanhitalia (lobo mediano e
tégmen) + segmentos pré-genitais (pec¢a basal, oitavtotdugdo do nono e décimo
tergitos, e anel genital) — dos machos. Isso se déneigalmente & estabilidade e
especificidade morfolégica que a termindlia masculina ddea@$ possui. Essa
condicdo estd amplamente difundida na taxonomia amingaéxplicada em grande
parte pela rapida divergéncia evolutiva da terminaliatree espécies
flogeneticamente proximas (Eberhard, 2010). Em &@ijdesse quadro pode ser
evidenciado pelas recentes descrigcbes de taxons,novmmentadas fortemente
nessas caracteristicas.q. Lopes-Andrade, 2007; Lopes-Andrade, 2008; Lopes-
Andrade et al, 2009; Lopes-Andrade, 2010a; Lopes-Andrade, 2011).
Contraditoriamente, a despeito da sua importancia, sologid dessa estrutura esta
reportada na literatura apenas para duas das 47esspéscritas no génei@, limai
Lopes-Andradeet al e C. sallei Mellié (Lawrence, 1967; Lopes-Andrad al.
2002).



1.3. Ceracis cucullatus (Mellié): histéria taxondmica, distribuicdo e o

status de espécie invasora

Ceracis cucullatudoi inicialmente descrita comB&nnearthron cucullatum
por Mellié (1849) e posteriormente transferida paesacispor Lawrence (1967).
Juntamente comC. bicornis (Mellié, 1849), C. tabellifer (Mellié, 1849), C.
billamelatus (Pic, 1916) eC. lamellatus(Pic, 1939) forma o grupeucullatus
(Lawrence, 1967). Entretanto, Lawrence (1967) pradéltimos trés nomes como
sinbnimos deC. cucullatus argumentando que essas foram descritas como espécie
distintas principalmente com base em diferencas no nfamnae grau de
desenvolvimento das projecdes pronotais dos macheas Esaracteristicas exibem
uma ampla variacdo no tamanho e, algumas vezes, aamea forma, pois
apresentam crescimento alométrico. Portanto, mesmooddsetruma populacéo,
individuos grandes possuem o pronoto fortemente projetaquanto os pequenos
apresentam uma projecao reduzida. Essa condigcaocpog®ometer a delimitacéo e
identificacdo das espécies, gerando casos de singnimia

Uma vez queC. billamelatusfoi descrito de Madagascat, tabellifer da
Africa do Sul eC. lamellatusdo Brasil, a sinonimia dessas espécies @m
cucullatus fez com que esta fosse reconhecida como de amplibuigio. Os
registros de ocorréncia de populacdes nomeadas Comocullatusem areas antes
ndo colonizadas por esta espécie sdo antigos e tatidoreao longo dos anos.
Registros de sua introducéo ja foram relatados patalia &€ Franca (Abeille de
Perrin, 1874; Milleret al. 2001, Orledgeet al 2010). Houve um registro desse
ciideo na Gréa Bretanha, embora a espécie ndo tergstabelecido no pais (Orledge
et al, 2010). Diversos registros @ cucullatusem ambientes insulares também s&o
conhecidos, como nas ilhas Galdpagos, no Oceano Pagificas ilhas Reuniéo,
Mauricio, Seychelles e Aldabra, a oeste do Oceaco I’r@tiimne, 1917; Scott, 1926;
Lawrence, 1967). Considerando que a maioria dascespdeCeracisse concentra
na regido Neotropical, e dado a auséncia de espée#ts género no continente
africano, a presencga de populagcdesCdeucullatusem terras africanas vem sendo
interpretada como resultado de eventos pretéritosntteducdo (Scott, 1926;

Lawrence, 1967). O registro de individuos habitanddlteas Galapagos também



sugere ser resultado de introducdo da espécie, jAndoeha nenhuma espécie
conhecida de ciideo autoctone dessas ilhas. Emboranstael sua eminente
propagacéo, as razfes para 0 sucesso da invas&s diédseos em novdzabitats
permanecem obscuras. O escasso conhecimento doibtegia desses besouros tem
limitado as explicagbes para esse avango e dificult@doessantes estudos sobre a
ecologia dessa espécie e seu potencial impacto sabrasfautoctones.

Alguns grupos de ciideos podem apresentar associacadivensas especies
de fungos, enquanto outros apresentam restricdo a unpoumas espeécies de
hospedeiros (Lawrence, 1973; Majka, 2007). Este cotapento pode ser
constatado, também, em espéciesGideacis (Lawrence, 1967). A existéncia de
relacdo especifica entre grupos de ciideos e espixisgo hospedeiro, ou “host-
use groups”, ja foi evidenciada por Orledge & Régao(2005). Dados recentes
sobre a utilizacdo de fungos por ciideos na regiadrdlgioal reforcam a hipétese de
que uma mesma espécie ou espécies proximas de fAmofrequentemente
utilizadas por espécies de ciideos morfologicamentelasesi (Graf-Petergt al
2011). Ceracis bicornis espécie morfologicamente similarGa cucullatus possui
habito alimentar polifago (Graf-Petees al 2011), o que sugere a capacidade de
explorar uma gama maior de espécies de fungosptsseria indicar maior potencial
de colonizagdo de novdmbitats Entretanto, essas informagdes ainda sdo escassas
paraC. cucullatuse para a maioria das espéciesQtracis

Assim como C. cucullatus outras espécies de Ciidae também possuem
distribuicdo disjunta e s&o consideradas espécies magmgem diversas partes do
globo, comoCis bilamellatusWood (Orledgeet al 2010),Cis chinensid.awrence
(Lopes-Andradeet al 2008; Rose, 2009)Cis creberrimusMellié, Cis fuscipes
Mellié (Lawrence, 1971) eHadreule elongatula(Gyllenhal) (Lawrence, 1971;
Majka, 2007). No entanto, embora as populagdes neatisf@cafricanas nomeadas
como C. cucullatustém sidointerpretadas como uma unidade taxond0mica coesa,
comparacdes prévias entre espécimes dessas duassrb@ifeogréaficasevelaram
inconsisténcias na morfologia externa e na forma dartélimabdominal de machos
entre as populagbes, causando incerteza quanto amealde dessa espécie. As
sinonimias supracitadas envolven@o cucullatusdesconsideraram a analise da
morfologia da termindlia de machos das espécies sin@dasz o que torna essa
juncdo ténue, principalmente considerando o alto geawatiacdo morfoldgica.

Nesse contexto, torna-se imprescindivel que a unidad® ducullatusseja testada



por meio de uma andlise comparativa mais precisa dalogigf@xterna, incluindo a
morfologia da termindlia de machos, de espécimes deredibs regibes

biogeograficas.



2. Objetivos

z

O objetivo geral do presente trabalho € reviSaracis cucullatusMellié) e
avaliar a conspecificidade dos bidtipos que atualmertfo esob este nome. Os
objetivos especificos séo:

e Examinar e comparar a morfologia externa, incluindtadgermindlia abdominal
de machos, de espécimes nomeados doenacis cucullatusriundos das regides
Neotropical, Afrotropical Afrotemperada e Oriental,

¢ Elucidar os limites morfologicos d& cucullatusredescrevé-la e propondo novos
taxons ou novostatuspara 0s espécimes que porventura ndo se enquadsem no
novos limites estabelecidos;

e Construir um mapa da distribuicdo geogréaficaCdeucullatuse discutir ostatus
de invasor desse taxon;

e Estabelecer os limites morfolégicos do grupmullatuse propor uma chave de
identificacdo para as espécies nele incluidas.



3. Material e Métodos

3.1. Material examinado

Na conducdo deste estudo, analisei cerca de 3000 exesy@dultos de
Ceracisobtidos em empréstimos das instituicdes nacionais e atierais listadas
abaixo. Entre parénteses, cidade e respectivo pais ssmencontra cada colecéo,

seguido do nome do curador.

ANIC - Australian National Insect Collection; CSIRO Ecsieyn Sciences
(Canberra, Australia: John F. Lawrence)

CMN — Canadian Museum of Nature (Ottawa, Canada:cbisiGénier)

CZUG - Coleccion Entomologica del Centro de EstudinZeologia, Universidad
de Guadalajara (Zapopan, Jalisco, Mexico: JoséNangrrete Heredia)

KMMA — Koninklijk Museum voor Midden Afrika (Tervuren, Bgica: Marc De
Meyer)

LAPC — Cristiano Lopes-Andrade Private Collection (Vagodinas Gerais, Brasil)
MFEN — Museum fir Naturkunde (Berlim, Alemanhanfred Uhlig)

MHNG — Muséum d’Histoire Naturelle (Genebra, Suica: @i@uccodoro)

MZLU — Museum of Zoology, Lund University (Lund, SiggdRoy Danielsson)
MNHN — Muséum national d’ Histoire naturelle (Parisac¢a: Thierry Deuve)
SANC — South African National Collection of Insects (Priatc’;&frica do Sul: Riaan
Stals)

SNSD - Senckenberg Naturhistorische Sammlungen Drg&tesden, Alemanha:

Klauss Dieter-Klass)

3.2. Andlise da morfologia externa

3.2.1. Medigbes

Os exemplares foram medidos em estereomicroscopi8ZBStemi 2000

com escala ocular de um milimetro. Foram mensuradaseguintes estruturas



(abreviagbes em inglés, para corresponder ao apadsennos capitulos):
comprimento total do corpo (TL), comprimento do pron@ba), maior largura do
pronoto (PW), comprimento dos élitros (EL), maior laeg dos élitros (EW) e
profundidade do corpo (GD). Com essas medida@srges proporgdes corporais
foram obtidas: EL/EW, EL/PL, GD/EW, PL/PW, TL/EW. A propéo entre
GD/EW foi utilizada como parametro indicador do grau devexidade do corpo,
sendo TL/EW indicador do grau de alongamento cofpd?ara cada espécie
examinada, forneco valores de variacdo, média ealpsdrédo para cada uma das

medidas e propor¢des citadas acima.

3.2.2. Andlise e fotografia em estereomicroscépio

Analisei a morfologia externa dos espécimes no mestave®microscopio
em que foram medidos, em magnificagdo maxima de 1&esv Comparei
exemplares de todas as populag6es disponiveis gtadoePelo menos um exemplar
de cada espécie analisada foi fotografado. Quanttate®a de uma espécie descrita,
foi fotografado o lectotipo ou paralectétipo, aquiigeados. No caso de espécies
novas, o holotipo foi fotografado. As fotos foram dia com uma camera digital
Canon EOS 1000D acoplada ao estereomicroscopio. Imadenalta qualidade
foram obtidas pela técnica de automontagem, que coesistear uma sequéncia de
fotos em diferentes planos de foco e compila-las wena Unica imagem mais
informativa. Essa técnica vem sendo largamente empregatdxonomia de Ciidae
por contornar problemas de profundidade de campofoéms onde uma grande
magnificacdo é requerida (ver Lopes-Andrade, 2010&im&s-Carvalho & Lopes-
Andrade, 2011; Lopes-Andrade, 2011). Em uma prinfesa do trabalho, as fotos
foram compiladas nreewareCombine ZP (Hadley, 2010). Posteriormente passei a
utilizar o softwareZerene Stacker (verséo 1.04) que apresentou imagemsnelhor
resolugédo quando o numero de fotos compiladas afar rfgeralmente acima de 60
fotos). Quando necessério, as imagens resultantes fedd@adas com a ajuda do
software Corel Photo-Paint X5, utilizando os filtrdstensificagdo de contraste

Equilibrar amostra/destinoe as ferramentaSortar e Pintura.

3.2.3. Analise e fotografia em microscopio eletrdnico de varraga



Quando pertinente, espécimes foram examinados em ddap@ Eletrbnica
de Varredura convencional (MEV) para visualizacd@steuturas taxonomicamente
informativas. Em tais casos foi adotado o seguinte phoesdo: (i) os espécimes
foram desidratados em série alcodlica (70, 80, 9B0&6), (i) submetidos a secagem
em aparelho de ponto critico, (iii) montados em supakesluminio, (iv) cobertos
com ouro e (v) fotografados em MEV (LEO VP 1430ka@do necessario, além do
MEV convencional, as amostras foram fotografadasMieV de presséo variavel
(MEV-PV) seguindo apenas a etapa (iii). As imagenanoobtidas em meio digital.
No decorrer do trabalho, constatou-se que o custoadakses por microscopia

eletrénica ndo compensava as informacdes obtidas.

3.3. Analise da morfologia da terminalia de machos

3.3.1. Disseccgao

Sempre que possivel, pelo menos um macho de cadiddoleafoi dissecado
para estudo da morfologia da terminalia. Para tal,cameé foram mantidos em
solucédo de KOH + detergente + agua (na propor¢cad®:por pelo menos 12 horas,
tempo suficiente para o amolecimento dos tecidos pssaatdo. Apds esta etapa, 0s
exemplares foram passados para uma lamina escavaddecida com uma gota de
agua, onde foram cuidadosamente dissecados comadgualéinetes entomologicos.
As estruturas removidas do corpo do animal, em ggraikdlia e oitavo esternito,
foram incluidas em gel de Downs (Downs, 1943) e nuastaentre lamina e
laminula. Ao fim desse processo, a lamina foi mangioaestufa a 60° C durante
uma hora para secagem. As laminas foram etiquetasasosomesmos dados da

etiqueta original do espécime e este foi montado émguio.
3.3.2. Analise e fotografia em microscoépio éptico
Apresento fotografias de genitdlia e oitavo esternitotadias as espécies
analisadas neste estudo. As laminas com escleritos frgadosamente analisadas

em microscépio Optico ZEISS Axiolab Al e fotografadosn uma camera digital

ZEISS Axiocam Erc5S integrada ao mesmo microscopian@u pertinente, foram
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montadas laminas de antenas, aparelho bucal, asasas,pseguindo 0 mesmo
protocolo da montagem de laminas de escleritos da tdiaiA& fotografias obtidas
foram posteriormente editadas utilizandsaftwareCorel Photo-Paint X5. Pranchas
foram montadas com as imagens finais de cada estrifaduidas nas descrigdes.
A terminologia adotada para a morfologia da termindlia el de machos foi a
de Lopes-Andrade & Lawrence (2005) e de Lawrestcd. (2011).

3.4. Descricdo de novos taxons

Espécies consideradas novas foram cuidadosamenfecadas com sintipos
(lectotipos e paralect6tipos aqui designados), plesidtipdepotipos das espécies de
Ceracis do grupocucullatuse confrontadas com os dados da literatura. Quando
comprovado que se tratava de uma espécie nova, esgmde descricdo seguiu as
seguintes etapas: (i) todos os espécimes desse taxamtpsesa colecdo foram
separados, (i) um dos espécimes machos foi sebhiopara ser o holotipo e foi
devidamente etiquetado; os demais foram etiquetados caratipos, (i) o holdtipo
foi fotografado em estereomicroscopio, (iv) paratipaarfo fotografados em MEV
ou MEV-PV (essa etapa foi realizada apenas quandess&to e possivel), (v)
alguns espécimes machos foram dissecados para exttagérminélia abdominal e
preparacdo de laminas, que foram examinadas e faadgsaf(o numero de
espécimes dissecados dependeu do tamanho da sereedg necessidade de mais
preparacdes), (vi) cerca de 20 espécimes de cada geando disponiveis, foram
medidos (ver pardmetros morfométricos no tépAcidlise da morfologia exterha
(v) as caracteristicas diagndsticas e (vi) a morfalagiterna e a morfologia da
terminalia de machos foram descritas. Espécies cowmriclss arcaicas e pouco
informativas foram redescritas. A terminologia adotadaa pas estruturas
morfolégicas do adulto foi a de Lawreneeal (2011). Ao fim do estudo, elaborei
uma chave de identificagdo para as espécies do gugpdiatus

3.5. Mapas e distribuicdo geografica

Construi um mapa com registros de ocorréncia de espgcdeC. cucullatus

Esses registros foram obtidos através da observag@ta dila etiqueta dos
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exemplares examinados e/ou por meio de informagOétedsura. As coordenadas
das localidades mostradas no mapa foram obtidas nadeadedos geograficos
GeoNames (Wick, 2010). Posteriormente usei essesgsta tracar a distribuicdo
das espécies e construir o mapa com a ajudeedwareDIVA-GIS (Hijmanset al.
2011) ou dasoftwareArcGis 9.3.

3.6. Espécimes coletados na Africa do Sul e registros dengos

hospedeiros

Examinei centenas de exemplares do biétipo africanoeadm comoC.
cucullatus pertencentes a SANC. Esses espécimes foram obtidogsatde
extensivas coletas de orelhas-de-pau realizadasvemsat localidades da Africa do
Sul, entre os anos de 2002 e 2010, por uma equipesdgiipadores do Agricultural
Research Council (Pretéria, Africa do Sul). Essesqgpisadores ndo estavam
interessados diretamente nos Ciidae, mas nos padasit@esses organismos,
principalmente as espécies AstichusFoerster (Hymenoptera: Eulophidae). Quatro
espécies dastichusforam encontradas parasitando esses ciideos da AfriGl e
descritas recentemente (Neser, 2012). Ao longo desksias; os fungos obtidos no
campo foram levados ao laboratério onde os ciideasasitoides e outros insetos
foram posteriormente triados. Tanto os fungos comorasres que serviam de
substrato foram identificados até o menor nivel taxacdmossivel, a maioria até
espécie. Alguns dos ciideos foram montados em triAngelodevidamente
etiquetados com informacgdes sobre a localidade deacateordenadas geograficas e
espécie de fungo hospedeiro. A outra parte dos ciithamos foi mantida em
capsulas de gelatina. Tive acesso a todos os examptlas populacdes que
continham parasitoides, o que me permitiu saber ceraiighe espécimes nomeados
como C. cucullatusobtidos em cada coleta, quantas espécies de Ciidaeams
presentes no mesmo fungo e quais eram 0s fungosdeigse Apresento esses

dados no segundo capitulo dessa dissertagéo.
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4. Resultados

Apresento os resultados desta dissertacdo em doigloapfiendo o primeiro
um artigo publicado e 0 segundo um manuscrito a senetido. O manuscrito
(Capitulo 2) ndo deve ser considerado como publicaca@lida para fins de
nomenclatura zooldgica, de acordo com as normas do Ggd Internacional de

Nomenclatura Zooldgica (Cap. 3, Art. 8.2 e Art. 8.3).
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Abstract

Two new Neotropical species of Ceracis Mellié are described: Ceracis cassumbensis Antunes-Carvalho &
Lopes-Andrade, sp. n. from a single locality in northeastern Brazil and Ceracis navarretei Antunes-Car-
valho & Lopes-Andrade, sp. n. from a single locality in southern Mexico. Scanning Electron Microscope
images of adults and photographs of holotypes and male terminalia are provided for both species, their
similarities and differences with other Ceracis are briefly discussed, and the cucullatus species-group is
redefined for including the new species described herein.

Keywords

Ciid, minute tree-fungus beetle, Ciinae, Brazil, Mexico

Introduction

Ceracis Mellié (Coleoptera: Ciidae: Ciinae) encompasses 47 described species, being
the second most speciose genus of the family. The genus was redefined by Lawrence
(1967), who dealt mostly with Nearctic Ceracis but briefly discussed their affinities to

Copyright C.Antunes-Carvalho, C. Lopes-Andrade. This is an open access article distributed under the terms of the Creative Commons Attribution
License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.
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Neotropical and Indo-Pacific species. He has also proposed two species-groups, the
furcifer and the cucullatus, each including morphologically related species.

Ceracis cucullatus (Mellié), which names the cucullatus group, has drawn the atten-
tion of ciidologists due to its broad and disjunct geographic distribution. It is wide-
spread in the Neotropical region, also occurring in several localities of the Afrotropical
and Afrotemperate regions (sensu Morrone 2002), including several islands (Mellié
1849, Scott 1926, Blackwelder 1945, Lawrence 1967, Lopes-Andrade 2008, Lopes-
Andrade et al. 2009, Lawrence and Lopes-Andrade 2010). There is a single record of
the species from France (Abeille de Perrin 1874), but it is possibly not established there.

While conducting a survey on the morphology, life cycle and geographic distri-
bution of C. cucullatus, mainly to evaluate the conspecificity of disjunct populations
under this name, we found two morphologically related new species. Here we describe
Ceracis cassumbensis sp. n., a rare record of Ciidae in a Brazilian estuarine system, and
Ceracis navarretei sp. n. from southern Mexico. We include them in the cucullatus
species-group, which is redefined.

Material and methods

Holotypes were neither dissected nor examined under Scanning Electron Microscope
(SEM). SEM images of whole specimens (Figs 4-6, 14-16) and photographs of dis-
sected sclerites of male terminalia (Figs 7-10, 17-20) are from topotypes (specimens
collected in the type locality but not labeled as paratypes; sensu Evenhuis 2008). These
figures are cited in the descriptions for the purpose of illustration.

Examination of specimens, measurements and descriptions were made under a
Zeiss Stemi 2000 stereomicroscope with a scale ocular. Holotypes were photographed
with a Canon EOS 1000D digital camera attached to the same stereomicroscope.
Digital photographs taken from different focus were processed and enhanced in the
image stacking freeware CombineZP (Hadley 2010). Permanent slide preparations
of male terminalia followed the methodology detailed by Lopes-Andrade (2011) and
were photographed with a Canon A640 digital camera adapted to a Zeiss Axioskop 40
compound microscope. SEM images were taken with a LEO 1430 VP. A few topo-
types were dehydrated in a series of alcohol solutions, dried in a Critical Point Dryer
(Balzers CPD 020), mounted on stubs and sputter-coated with gold (Balzers Sputter
Module SCA 010).

The following abbreviations are used for measurements and ratios: CL, length of
the antennal club; EL, elytral length (taken from the base of scutellum to the elytral
apex); EW, greatest elytral width; FL, length of the antennal funicle; GD, greatest
depth of the body (taken from the elytra to the metaventrite); PL, pronotal length
along midline; PW, greatest pronotal width; TL, total length (EL+PL; head not includ-
ed). Range, mean and standard deviation are given for the abovementioned measure-
ments and the following ratios: EL/EW; EL/PL; GD/EW; PL/PW; TL/EW. The ratio
GD/EW was adopted as an indication of degree of convexity, and TL/EW indicates
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degree of body elongation. These measurements and ratios were taken from the whole
type series. Measurements of antennomeres, eyes, scutellum and abdominal ventrites
were taken only from holotypes. Morphological variations between specimens of the
type series (males and females) are given in the section on “Variation”, together with
measurements and ratios (accompanied by mean + standard deviation). Specimens
selected as holotypes are fully pigmented males.

We compared specimens of C. cassumbensis sp. n. and C. navarretei sp. n. with
named specimens of C. cucullatus from Brazil, Galapagos and several localities from
Africa. Dissected terminalia of males from these localities were also carefully compared.
The terminology adopted for external morphology and male terminalia’s sclerites are
explained by Lopes-Andrade and Lawrence (2005) and Lopes-Andrade (2008). The
term sensillifer is used here to designate the compound sensory structure on the ciid
antennal club (see Lawrence 1971, Lopes-Andrade and Lawrence 2005, Lawrence and
Lopes-Andrade 2010). For a brief explanation on the use of the terms mesoventrite
and metaventrite, see Lopes-Andrade (2007).

The following acronyms are used in this paper:

ANIC  Australian National Insect Collection, CSIRO Ecosystem Sciences (Canberra,
Australia)

CZUG Coleccién Entomolégica del Centro de Estudios en Zoologia, Universidad de
Guadalajara (Zapopan, Jalisco, Mexico)

LAPC Ciristiano Lopes-Andrade Private Collection (Vi¢osa, MG, Brazil)

Descriptions

Ceracis cassumbensis Antunes-Carvalho & Lopes-Andrade, sp. n.
urn:lsid:zoobank.org:act:26A7C976-DGES-44C2-AC4A-A795421 CAE24

http://species-id.net/wiki/Ceracis_cassumbensis
Figs 1-10

Type-locality. “Ilha da Cassumba” (Cassumba island) in Caravelas, southern portion
of the state of Bahia, northeastern Brazil (17°46’S, 39°17°W).

Etymology. The specific epithet refers to the terra typica of the species.

Diagnosis. Each antenna with eight antennomeres. Pronotum with relatively fine
punctation; its anterior edge projected for- and upward forming a raised plate, slightly
concave, with a short emargination at apex. Elytral punctation relatively dense. First
abdominal ventrite with a broad transversely oval, setose sex patch (Fig. 6, arrow). Teg-
men with lateral edges bearing a small excavation near apex (Fig. 7, arrows).

Description. Male holotype (Figs 1-3), measurements in mm: TL 1.56; PL 0.60;
PW 0.64; EL 0.96; EW 0.64; GD 0.56. Ratios: PL/PW 0.94; EL/EW 1.50; EL/PL
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Figures 1-3. Habitus of Ceracis cassumbensis Antunes-Carvalho & Lopes-Andrade, sp. n., holotype.
I Dorsal view 2 Lateral view 3 Ventral view.

1.60; GD/EW 0.88; TL/EW 2.44. Body elongate, robust; dorsal and ventral surfaces
dark brown, almost black; basal antennomeres and funicle, mouthparts and legs mostly
yellowish brown; antennal club blackish and terminal palpomere of the maxillary palp
yellowish black. Head barely visible from above; dorsal surface subglabrous, sparsely
punctate, bearing a transverse impression at disc, preceded by a weak protuberance
(seen in the dissected topotype); frontoclypeal ridge produced forward, transversely
concave, with anterior margin emarginate at middle forming two subtriangular plates
visible from below (Fig. 6), the anterior edge with a row of setae along it. Each eye with
a widest diameter of 0.14 mm; some short slender yellowish setae emerging from the
intersection between ommatidia. Each antenna with eight antennomeres (FL 0.09, CL
0.17, CL/FL 1.89); length of antennomeres (in mm) as follows (from base to apex):
0.07, 0.05, 0.05, 0.03, 0.02, 0.05, 0.05, 0.07; each antennomere of the club bearing
several sparse slender setae, and four conspicuous sensillifers symmetrically positioned
atits upper portion. Pronotum with sides reasonably rounded, widest at middle; lateral
margins narrow, not visible from above, except for the most posterior corners; ante-
rior edge projected for- and upward, forming a curved raised plate, slightly concave,
with a short emargination at apex (Figs 1, 4); disc impressed in the area surrounding
pronotal projection; anterolateral angles inconspicuously produced, relatively obtuse;
punctation relatively fine, single, uniformly distributed, the posterior half of the me-
dian longitudinal surface devoid of punctures; distance between punctures from 1.75
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Figures 4-10. Ceracis cassumbensis Antunes-Carvalho & Lopes-Andrade, sp. n., SEM of male topotypes

(4-6) and slide preparations of male terminalia of a topotype (7-10). 4 Dorsal view 5 Lateral view 6

Ventral view, showing the transversely oval sex patch at the first abdominal ventrite (arrow) 7 Aedeagus

showing penis (pen) and tegmen (teg). Note the conspicuous excavation in either side of tegmen (arrows)

8 Eighth sternite with anterior margin rounded at middle (arrow) 9 Eighth tergite 10 Fused ninth and

tenth tergites.
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to 2.25 puncture-widths, being greater at the anterior half of pronotum (including
pronotal projection); each puncture bearing a fine yellowish decumbent minute seta;
in between punctures shiny, microreticulate. Scutellum small, triangular, with few
punctures, each one bearing a short, fine, decumbent bristle; basal width 0.11mm and
length along the longitudinal midline 0.05 mm. Hind wings developed. Elytra with
sides subparallel at the basal two-thirds, then abruptly converging toward apex; punc-
tation single, confused, denser than pronotal punctation; punctures irregular, but ever
finer than those on pronotum; vestiture similar to that of pronotum, but in between
punctures smooth and shiny. Ventral sclerites microreticulate. Prosternum in front of
coxae shallowly concave longitudinally, and a bit transversely convex; surface beside
coxae weakly concave; prosternal process laminate, reasonably elevated, almost as long
as coxae. Metaventrite moderately convex, bearing sparse slender setae; punctation
shallow, consisting mostly of few punctures close to the lateral edges; median suture
(discrimen) obscurely indicated posteriorly (see section on “variation”). Abdominal
ventrites bearing sparse slender decumbent yellowish setae, longer than those on the
dorsal surface; punctation shallow and sparse; lengths of abdominal ventrites (from
base to apex, at the longitudinal midline) as follows (in mm): 0.19; 0.08; 0.08; 0.06;
0.06; length of abdominal ventrites together 0.46 mm; abdominal width (basal width
of the first abdominal ventrite) 0.63 mm; first abdominal ventrite bearing a broadly
transverse margined setose sex patch (Fig. 6, arrow), located postered of center, with
a transverse diameter of 0.06 mm. Apex of each protibia expanded; outer apical angle
rounded and bearing a row of spines.

Male terminalia. (Figs 7-10) Ninth segment (=genital ring) V-shaped. Fused
ninth and tenth tergites (Fig. 10) with posterior margin rounded and bearing small
suberect bristles at middle; sides slightly diverging, almost subparallel. Eighth ster-
nite (Fig. 8) with posterior margin shallowly emarginate at middle; posterior angles
rounded and bearing some bristles; lateral margins diverging; anterior margin bicon-
cave, rounded and slightly sclerotized at middle but not forming a strut (Fig. 8, arrow).
Eighth tergite (Fig. 9) with posterior margin almost straight, bearing long and short
bristles along it; lateral margins diverging; anterior margin concave. Aedeagus (Fig. 7)
around twice as long as wide; basal piece not observed, possibly membranous. Tegmen
slightly longer than and twice as wide as penis; posterior portion subtriangular, then
subparallel sided at most of its length, lateral edges slightly curved inward to apex; both
sides bearing a small excavation near apex (Fig. 7, arrows). Penis elongate, subcylindri-
cal; sides subparallel at the basal three-fourths, with apical one-fourth subtriangular
and weakly sclerotized.

Females. Differing from males in the following features: frontoclypeal ridge round-
ed, not produced. Lateral margins of pronotum rounded; anterior margin rounded,
not produced, bearing small yellowish setae along it; pronotal and elytral punctation
slightly finer than in males. Abdominal sex patch absent.

Variation. Males, measurements in mm (n=21, including holotype): TL 1.12—
1.80 (1.46 + 0.18); PL 0.44-0.84 (0.66 + 0.11); PW 0.48-0.76 (0.63 + 0.07); EL
0.68-0.96 (0.80 + 0.07); EW 0.52-0.76 (0.64 + 0.07); GD 0.44-0.68 (0.55 + 0.006).
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Ratios: PL/PW 0.92-1.19 (1.04 + 0.07); EL/EW 1.12-1.33 (1.25 + 0.06); EL/PL
1-1.55 (1.23 + 0.14); GD/EW 0.76-0.92 (0.86 + 0.04); TL/EW 2.15-2.50 (2.28 +
0.09). Body varying from dark reddish brown to dark brown (almost black). Frontocl-
ypeal ridge and apex of pronotum weakly developed in the smallest males and strongly
projected in the largest ones. Discrimen indiscernible to barely discernible in most
individuals.

Females, measurements in mm (n=10): TL 1.32—1.56 (1.45 + 0.09); PL 0.56-0.68
(0.62 + 0.05); PW 0.56-0.68 (0.61 + 0.05); EL 0.76-0.92 (0.84 + 0.05); EW 0.6—
0.72 (0.66 + 0.04); GD 0.52-0.6 (0.56 + 0.04). Ratios: PL/PW 1-1.07 (1.01 + 0.02);
EL/EW 1.17-1.44 (1.28 + 0.09); EL/PL 1.24-1.44 (1.36 + 0.08); GD/EW 0.81-0.94
(0.85 + 0.05); TL/EW 2.06-2.44 (2.22 + 0.12).

Type series. Male holotype (LAPC) “BRASIL: BA Caravelas; Ilha da Cassum-
ba 30.ii.2006 leg. K.S. Furieri, EC.C. Barreto, E.S. Rediguieri” “Ceracis cassumbensis
Antunes-Carvalho & Lopes-Andrade HOLOTYPUS” [printed on red paper]. Para-
types: 20 males, 10 females (LAPC), same data as holotype. All paratypes distinguished
labeled “Ceracis cassumbensis Antunes-Carvalho & Lopes-Andrade PARATYPUS”
[printed on yellow paper].

Natural history. Cassumba is a continental island at the Caravelas-Peruipe estua-
rine system, with around 120Km?. It is located at the northern portion of the Atlantic
Forest and encompasses forest remnants and large mangrove areas mixed in a landscape
apparently well preserved. It is the first record of Ciidae from the island and a rare re-
cord of the family from a Brazilian estuarine system. However, we do not know either
the host-fungus of this single collection of C. cassumbensis sp. n. or whether it was
caught close to a mangrove or a forest remnant at the island.

Ceracis navarretei Antunes-Carvalho & Lopes-Andrade, sp. n.
urn:lsid:zoobank.org:act:63754F8E-972F-418F-988A-FA24504AFAA9

http://species-id.net/wiki/Ceracis_navarretei

Figs 11-20

Type-locality. Dos Amates, southern portion of the state of Veracruz, southern Mexi-
co (17°24’N, 94°35'W).

Etymology. The specific epithet is in honor of José Luis Navarrete Heredia, who
made available to us the majority of the specimens included in the type series.

Diagnosis. Body with very fine, sparse punctation. Each antenna with nine an-
tennomeres. Pronotum mostly black; elytra and apex of pronotum reddish brown.
Pronotal apex projected for- and upward, forming a curve, raised foursquare plate,
weakly emarginated at the anterior edge. Elytra with lateral margins subparallel at the
basal half, then gradually converging toward the apex. Aedeagus 4x longer than wide
(Fig. 17); tegmen with parallel sides at most of their lengths, lateral edges angulate at
the beginning of the apical third (Fig. 17, arrows) and then converging in straight line
toward the apex.
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Figures |1-13. Habitus of Ceracis navarretei Antunes-Carvalho & Lopes-Andrade, sp. n., holotype.
I'l Dorsal view 12 Lateral view 13 Ventral view.

Description. Male holotype (Figs 11-13), measurements in mm: TL 1.60; PL
0.72; PW 0.64; EL 0.88; EW 0.62; GD 0.56; TL/EW 2.58; PL/PW 1.13; EL/EW
1.42; EL/PL 1.22; GD/EW 0.90. Body subcylindrical, moderately convex; elytra and
apex of pronotum reddish brown, remainder of pronotum black; ventral surface red-
dish brown; legs, mouthparts, basal antennomeres and funicle yellowish brown; anten-
nal club dark brown. Head barely visible from above; dorsal surface flattened, subgla-
brous, bearing minute, sparsely decumbent fine setae, almost indiscernible; punctation
sparse, consisting of shallow coarse punctures; frontoclypeal ridge produced forward,
transversely concave, with its anterior margin slightly emarginate at middle, the ante-
rior edge with a row of setae along it. Each eye with a widest diameter of 0.13 mmy;
some short slender yellowish setae emerging from the intersection between ommatidia.
Each antenna with nine antennomeres (FL 0.09, CL 0.15, CL/FL 1.67); length of the
antennomeres (in mm) as follows (from base to apex): 0.06, 0.04, 0.04, 0.02, 0.02,
0.02, 0.04, 0.04, 0.06; each antennomere of the club bearing several sparse slender
setae, and four conspicuous sensillifers symmetrically positioned at its upper portion.
Pronotum with subparallel sides, widest at middle; lateral margins narrow, being a bit
thicker at the anterior portion; only the anterior and posterior corners can be seen from
above, but the latter is weakly visible; anterior edge projected for- and upward, form-
ing a curve, raised foursquare plate, slightly emarginated at apex (Figs 11, 14); raised
plate transversely concave; anterolateral angles slightly produced, moderately obtuse;
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Figures 14-20. Ceracis navarretei Antunes-Carvalho & Lopes-Andrade, sp. n., SEM of male topotypes
(14-16) and slide preparations of male terminalia of topotypes (17-20). 14 Dorsal view |5 Lateral view
16 Ventral view, showing the circular margined sex patch at the first abdominal ventrite (arrow) 17 Above,
aedeagus showing penis (pen) and tegmen (teg). Below, a tegmen alone. Arrows indicate the angulation point
from which the sides of tegmen converge in straight line toward the apex 18 Eighth sternite, showing the
anterior margin weakly produced at middle (arrow) 19 Eighth tergite 20 Fused ninth and tenth tergites.
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punctation fine, single, relatively uniform; distance between punctures from 2.5 to 3
puncture-widths; vestiture of yellowish decumbent seta; in between punctures shiny,
microreticulate. Scutellum small, triangular, glabrous, with few fine punctures; basal
width 0.11mm; length along the longitudinal midline 0.05 mm. Hind wings devel-
oped. Elytra with sides subparallel at basal half, then gradually converging to apex;
only the most anterior corners visible from above; punctation single, confused, finer
and denser than that of pronotum; vestiture consisting of minute, fine, decumbent
yellowish setae; in between punctures smooth and shiny. Ventral sclerites microreticu-
late. Prosternum in front of coxae shallowly concave longitudinally and transversely
convex; surface beside coxae weakly concave; prosternal process laminate, almost as
long as coxae. Metaventrite moderately convex, bearing sparse slender setae; punc-
tation shallow and sparse, almost indiscernible; discrimen indiscernible. Abdominal
ventrites bearing sparse slender decumbent yellowish setae, longer than those on the
dorsal surface; punctation shallow and sparse; lengths of abdominal ventrites (from
base to apex, at the longitudinal midline) as follows (in mm): 0.19; 0.07; 0.07; 0.07;
0.08; abdominal length 0.50 mm, abdominal width (basal width of the first abdominal
ventrite) 0.55 mm; first abdominal ventrite bearing a circular margined sex patch (Fig.
16, arrow), located postered of center, with a transverse diameter of 0.04 mm. Apex of
each protibia expanded; outer apical angle rounded and bearing a row of spines.

Male terminalia. (Figs 17-20) Ninth segment (=genital ring) V-shaped. Fused
ninth and tenth tergites (Fig. 20) with posterior margin reasonably straight, with small
suberect bristles along it; sides diverging, each bearing a small protuberance at middle.
Eighth sternite (Fig. 18) with posterior margin weakly emarginate at middle; posterior
angles rounded and bearing some bristles; lateral margins diverging; anterior margin
biconcave, sclerotized and forming a short median strut (Fig. 18, arrow). Eighth tergite
(Fig. 19) with posterior margin rounded, bearing long and medium size bristles along
it; lateral margins diverging; anterior margin concave. Aedeagus (Fig. 17) 4x longer
than wide; basal piece not observed, possibly membranous. Tegmen slightly longer
than and twice as wide as penis; posterior portion subtriangular and then parallel sided
at most of its length, either side angulate at the beginning of the apical third (Fig. 17,
arrows) and converging in straight line toward apex. Penis elongate, subcylindrical;
sides subparallel at the basal three-fourths, with apical one-fourth subtriangular and
weakly sclerotized.

Females. Differing from males in the following features: frontoclypeal ridge
rounded, not produced. Head with dorsal surface usually convex. Lateral margins
of pronotum rounded; anterior margin rounded, not produced; pronotal and elytral
punctation slightly finer than in males. Abdominal sex patch absent.

Variation. Males, measurements in mm (n=22, including holotype): TL 1.22—
1.74 (1.53 + 0.13); PL 0.46-0.78 (0.67 + 0.08); PW 0.50-0.68 (0.61 + 0.05); EL
0.76-0.96 (0.86 + 0.05); EW 0.50-0.68 (0.60 + 0.05); GD 0.40-0.60 (0.53 + 0.04).
Ratios: PL/PW 0.92-1.27 (1.09 + 0.08); EL/EW 1.38-1.57 (1.44 + 0.05); EL/PL
1.14-1.65 (1.31 + 0.12); GD/EW 0.80-0.94 (0.88 + 0.04); TL/EW 2.43-2.73 (2.56
+ 0.09). Color of pronotum varying from black to reddish brown, usually reddish;
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elytra dark reddish to reddish brown. Anterior edge of pronotum weakly developed in
the smallest males and strongly projected in the largest ones. In some cases the anterior
and posterior corners of the lateral margins of pronotum are not visible from above.
Surface of pronotum weakly to distinctly microreticulate. Eighth sternite with anterior
margin completely rounded to weakly produced at middle.

Females, measurements in mm (n=18): TL 1.16-1.50 (1.35 + 0.09); PL 0.44-0.58
(0.51 + 0.04); PW 0.44-0.60 (0.54 + 0.04); EL 0.72-0.92 (0.84 + 0.05); EW 0.46—
0.62 (0.55 + 0.04); GD 0.42 + 0.54 (0.49 + 0.04). Ratios: PL/PW 0.88-1.00 (0.95
+ 0.04); EL/EW 1.43-1.59 (1.51 + 0.05); EL/PL 1.54-1.79 (1.64 + 0.07); GD/EW
0.81-0.96 (0.89 + 0.05); TL/EW 2.31-2.57 (2.43 + 0.08).

Type series. Male holotype (CZUG) “MEXICO: Veracruz Dos Amates 03.vi.1988
S.L. Alavez leg” “Ceracis navarretei Antunes-Carvalho & Lopes-Andrade HOLO-
TYPUS” [printed on red paper]. Paratypes: 19 males, 16 females (11 males and 12
females at CZUG, 8 males and 4 females at LAPC), same data as holotype; 2 females
and 2 males (2 females and 1 male at ANIC, 1 male at LAPC) “MEXICO: Veracruz
Dos Amates 28/2/1987 polypore 0114 ]. Navarrete”. All paratypes distinguished la-
beled “Ceracis navarretei Antunes-Carvalho & Lopes-Andrade PARATYPUS” [printed
on yellow paper].

Natural history. Dos Amates is surrounded by small villages, being a mosaic of
forest remnants and deforested areas apparently far from major urban areas. We have
no information on the host-fungus of this new species. We only know that a few speci-
mens were collected in a polypore (see “Type series” above).

Discussion

Organizing morphologically similar species of Ciidae into species-groups has been an
useful taxonomic tool, especially in speciose genera as Ceracis, Cis Latreille and Scolyto-
cis Blair (Lopes-Andrade 2008, Lopes-Andrade et al. 2002), as it facilitates the task of
recognizing new species or synonyms. Currently, there are four defined species-groups
(cucullatus, furcatus, furcifer and singularis) for 17 species of Ceracis. The furcatus group
includes C. furcatus (Bosc), C. militaris Mellié, C. minutus Dury and C. variabilis (Mel-
lié). These species were discussed together in the work of Lawrence (1967) and called
a species-group by Lopes-Andrade (2002), who erroneously included C. furcifer Mellié
(lapsus calami with C. minutus; Lopes-Andrade pers. obs.). Ceracis furcifer names an-
other group including C. cornifer (Mellié), C. cylindricus (Brethes), C. furcifer, C. hastifer
(Melli¢), C. monocerus Lawrence, C. ruficornis Pic, C. simplicicornis (Pic) and C. unicornis
Gorham (sensu Lawrence 1967). The singularis group (sensu Lopes-Andrade et al. 2002)
includes C. furcicollis (Blair), C. limai Lopes-Andrade et al. and C. singularis (Dury).
Lawrence (1967) proposed the cucullatus group for C. bicornis (Mellié) and C. cu-
cullatus. He also synonymized C. bilamellatus (Pic), C. lamellatus (Pic) and C. tabellifer
(Mellié) with C. cucullatus because they were described based on size and development
of pronotal characters in the male, features considered variable within the populations

30



62 Caio Antunes-Carvalho & Cristiano Lopes-Andrade | ZooKeys 132: 51-64 (2011)

examined by the author. Ceracis cucullatus and C. bicornis can be distinguished by the
pronotal apex that is weakly emarginate in C. cucullatus, and deeply emarginate in C.
bicornis forming two distinct horns in males with developed secondary sexual charac-
teristics. Lawrence (1967) suggested that the nearctic C. thoracornis (Ziegler) and the
palearctic C. shikokuensis (Miyatake) and C. japonus (Reitter) could be part of the cucul-
latus group, although not formally including them. We have examined named speci-
mens of these three species and concluded that they are not similar enough to either
C. cucullatus or C. bicornis to be included in the group. Here we redefine the cucullatus
group so to include C. cassumbensis sp. n. and C. navarretei sp. n., as follows: (i) each an-
tenna with eight or nine antennomeres, (ii) pronotum with fine and sparse punctation,
(iii) body moderately long, and (iv) relatively long lamina on the apex of pronotum in
males with fully developed secondary sexual characteristics. In the original proposal (see
Lawrence 1967), only species with nine antennomeres were included in the cucullatus
group. However, the number of antennomeres can vary even among morphologically
similar species of Ceracis, as within the furcifer group: C. furcifer and C. ruficornis have
eight antennomeres, while the other species have nine antennomeres (Lawrence 1967).

Among the species in the cucullatus group, as proposed here, C. navarretei sp. n.
is possibly the most similar to C. cucullatus, mainly to its African populations. Dif-
ferences are notable especially on male terminalia: The tegmen of C. navarretei sp. n.
has the lateral edges parallel at most of their lengths, the apical third converging in
straight line toward the apex. In named specimens of C. cucullatus examined by us, the
sides of tegmen are either subparallel or weakly curved. Moreover, the aedeagus in C.
navarretei sp. n. is 4x longer than wide, while in C. cucullatus it is around 3x. Ceracis
cassumbensis sp. n. may be distinguished from C. cucullatus by its greater depth of the
body (most evident when comparing females), antennae with eight antennomeres,
elytral punctation denser and abdominal sex patch larger and transversely oval (Fig.
6, arrow). Moreover, either lateral edge of the tegmen in C. cassumbensis sp. n. has a
peculiar excavation near apex (Fig. 7, arrows). This characteristic is also observed in
C. similis Horn, although this species is distinguishable from C. cassumbensis sp. n.
by its reddish body, punctation comparatively coarser and denser and relatively wider
pronotal lamina.

The morphological limits of both C. cucullatus and C. bicornis were not satisfac-
torily established. The former is one of the most widely distributed ciid species in the
tropics and the latter is widespread in the Neotropical region, having been reported in
Mexico, Guatemala, Costa Rica, Peru (Lawrence 1967), northeastern, southeastern
and southern Brazil (C. Lopes-Andrade pers. obs.). Morphological variation among
allopatric populations of these species has been frequently observed and possibly in-
terpreted as polymorphism, which may be overshadowing the recognition of new
species. The description of C. cassumbensis sp. n. and C. navarretei sp. n. is a reflex of
this scenario. Ceracis cucullatus and C. bicornis may be cryptic species complexes and
shall be more carefully studied. Other Ceracis species, as those in the fircatus group,
also have strong morphological interpopulational variation and possibly involve un-
described forms.
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Abstract

The Neotropical obligate fungivore bee@eracis cucullatugMellié) has attracted
attention of coleopterists due to the increasing nurobeecords of populations in
Africa. Although its disjunct populations have been integzteas a cohesive
taxonomic unit, previous comparisons between Africash Mrotropical specimens
revealed inconsistencies in the external morphologyngnmopulations, causing
uncertainty about the true unity of the species. Here, avepared the external
morphology of specimens named @s cucullatusfrom several localities of the
Neotropical, Afrotropical, Afrotemperate and Oriental ioeg As results, we
invalidate three previous junior synonymies®bfcucullatus proposingC. lamellatus
(Pic) and C. tabellifer(Mellié), both revalidated status, as separate speciesal¥é
proposeC. bilamellatus(Pic) as a new synonym &. tabellifer In face of these
taxonomic changes, we identif@. tabellifer as the actual invasive species on
African lands, insteadC. cucullatusas was previously accepted. Then, through
historical records gathered from scientific collections #tetature, and through
examination of recently collected specimens from SdAftica, we provide the
geographic distribution o€. tabellifer and its host fungi species. Based on these
data, we discuss possible explanations to the suotésgasion ofC. tabelliferin
Africa and elsewhere and its potential threat to ndéue@a of ciids. This study helps
to fill an old gap in the literature on bioinvasions, in @himost studies consider

predatory species, disease vectors or potential peatgioultural crops.
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1. Introduction

Ceracis cucullatugMellié) belongs to Ciidae (Coleoptera: Tenebrionoidea),
a family of small obligate fungivorous beetles that lived dreed in polypore
basidiomes worldwidelyCeracis cucullatusvas originally described &nnearthron
cucullatumby Mellié in 1849, based on specimens collected ine@ag (French
Guiana) and Cape of Good Hope (South Africa), andteprly transferred to
CeracisMellié by Lawrence (1967). It names thacullatusspecies group, which
currently comprise<C. bicornis (Mellié), C. cassumbensi&ntunes-Carvalho &
Lopes-Andrade, 2011C. cucullatusand C. navarreteiAtunes-Carvalho & Lopes-
Andrade, 2011. It also encompasses the n&néabellifer(Mellié), C. billamelatus
(Pic) andC. lamellatug(Pic), junior synonymies of. cucullatus These synonymies
were proposed by Lawrence (1967) who argued that were described as new
based primarily on differences in size and developndegiree of male pronotal
projections. Such secondary sexual characteristicbiexhwide variation in size
and sometimes even in form, as they have allometric throivis common to find
males with either conspicuous or weak secondaryacheristics coexisting in a
single population. This phenotypic plasticity may hamphe delimitation and
species identification causing synonymies.

As C. billamelatuswvas described from Madagascé@r, tabelliferfrom South
Africa andC. lamellatusrom Brazil, the synonym of these wi@ cucullatuded it
to be considered a broadly distributed species. Thedsaf populations in areas
beyond its native range are old and have accumutatedthe years, attracting the
attention of ciidologists. Populations have been founttaly, France and Britain
(Abeille de Perrin, 1874; Mulleet al. 2001, Orledgeet al 2010), although they
appear not to be free-living in these countries. Varioecords of populations in
islands are also known, such as Galapagos, in thdidP@mean, and Reunion,
Mauritius, Seychelles and Aldabra, at the western In@eean (Lesne, 1917; Scott,
1926; Lawrence, 1967b). As most specie€efacisinhabits the Neotropical region,
and given the absence of oth@eracis species in Africa, non-Neotropical
populations ofC. cucullatushave been interpreted as a result of introduction (Scott,
1926; Lawrence, 1967b).

The most reliable way to distinguish ciid species is comgi traditional

information of the external morphology with that of malelominal terminalia. High
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morphological stability and specificity of male terminaliaoisserved not only in
ciids, but in many other animals, especially arthrgp@dayr & Ashlock, 1991) and

it is largely explained by its rapid evolutionary divergeramong phylogenetically
related species (Eberhard, 2010). For this reasonjgbeof genitalic structures is
widespread in animal taxonomy. Despite this, in the taxonofmsubtropical and
tropical Ciidae, the use of male terminalia to distinguiséces was consolidated
mostly over the last decadeéyring which several new ciid species have had their
descriptions largely supported by the morphology of meteninalia €.g. Lopes-
Andrade, 2007; Lopes-Andrade, 2008; Lopes-Andmtdal., 2009; Lopes-Andrade,
2010; Antunes-Carvalho & Lopes-Andrade, 2011; LopedrAde, 2011). Although
the disjunct populations named @s cucullatushave been interpreted as a cohesive
taxonomic unit, previous comparisons between Africash Mrotropical specimens
revealed inconsistencies in the external morphologyudicl male abdominal
terminalia, leading us to doubt on the conspecificityadydations under this name.
The proposed junior synonymies©f cucullatusvere based only on the comparison
of types and named specimens of a few populationsyreatel abdominal terminalia
were possibly not dissected and compared.

The present study aims to evaluate the actual status ohdigjopulations
under the nam€. cucullatus Thus, we analysed and compared the general external
morphology and male abdominal terminalia of populatioos several localities of
the Neotropical, Afrotropical, Afrotemperate and Orien&gions. As results, we
invalidatedC. bilamellatus, C. lamellatusnd C. tabelliferas senior synonyms @f.
cucullatus and propos€. bilamellatusas a new synonym @&. tabellifer The three
species are sustained as valid and here were redgschtdditionally, based on data
of the host fungi and historical records@f tabelliferin the African continent, we

conducted a wide discussion on its successful invasiéirica and other regions.
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2. Material and methods

2.1.Comparisons, pictorial documentation and measurements

Comparisons.We examined and compared the external morphologyepr@senta-
tive number of specimens originally nam@dcucullatusrom localities of the Neo-
tropical, Palearctic, Oriental, Afrotropical and Afrotegngte regions, including a
number of islands of the western Indian Ocean. We dissected and carefully
compared the morphology of male abdominal terminali@pfesentative specimens
from these regions. Comparisons, examination and merasuts of general external
morphology were made under a Zeiss Stemi 2000-C sigcemscope or a Zeiss
Axiolab microscope. Terms used here for externalphology, including male ter-

minalia, are explained and discussed by Lopes-Andaadd.awrence (2005).

Pictorial documentation. Digital photographs of adult specimens were taken with a
Canon EOS 1000D attached to a Zeiss Stemi 2000-C steresnupe. Final images
were the result of joining 20 to 50 photomicrographditiérent focal depths using
the image stacking software Zerene Stacker (v1.04).nEneesC. cucullatus C.
lamellatusand C. tabelliferused from now on refer to these species in their new
sense, here proposed, unless otherwise specifiedesmauyl redescriptions @.
cucullatusandC. tabellifer are based on the respective male lectotype, here-desig
nated, and those &. lamellatuson a male topotype. The specimen chosen as lecto-
type ofC. lamellatus here designated, was examined but could not be badrdvine
syntypes of the species treated in the present work alelabelled as lectotypes or
paralectotypes by John F. Lawrence, but they were fiigiadify designated in the
literature. We preferred to maintain Lawrence’s labeltosavoid future confusions.
Whole mount preparations followed the protocol describedLbges-Andrade
(2011), and photographs were taken under a ZEISSla&x A1 compound micro-
scope equipped with a ZEISS Axiocam Erc5S digital examn Scanning Electron
Microscope (SEM) images were taken with a LEO 1430 8pecimens examined
under SEM were dehydrated in a series of alcohol sobjtaned in a Critical Point
Dryer (Balzers CPD 020), mounted on stubs and spotigied with gold (Balzers
Sputter Module SCA 010). The SEM image<Cofcucullatusare of specimens from

Canarana, Brazil (Figs 26-29) and thoseCotabelliferare of specimens from Lu-
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bumbashi, Congo (Figs 31-34). SpecimensCofcucullatusfrom Galapagos (Fig.
25) and ofC. tabelliferfrom Cape of Good Hope, South Africa (Fig. 30) weranax
ined under variable pressure (SEM-VP) with backseadtetectrons detector, with-

out prior dehydration or gold covering.

Measurements.A representative sample of specimens of both species nveas-
ured. The values provided f@r. cucullatusare from populations collected in Brazil,
Panama and Galapagos. Ebrtabellifer we measured specimens from Brazil, South
Africa, Congo and Gambia. Values fGr lamellatusare of topotypes. The following
abbreviations are used for measurements (in millimetacsyatios: BW, basal width
of the scutellum; CL, length of the antennal club (&ponding to antennomeres
eight to ten); EL, elytral length (median length from basecutellum to elytral
apex); EW, greatest elytral width; FL, length of théeanal funicle (corresponding
to antennomeres three to seven); GD, greatest depth dfothe (from elytra to
metaventrite); PL, pronotal length along midline; PW, tgstapronotal width; TL,
total length (EL+PL; head not included). The ratio GD/EW vte&®n as an indica-
tion of degree of convexity; TL/EW indicates degreebotly elongation. Range,
mean and standard deviation are given for each merasumt and ratio in the section

on “Variation”.

2.2.Dissected material

We dissected males of specimens previously na@educullatus or unidentified
specimens resembling the species, from the followindilmsa Canarana, Chapada
dos Guimardes and Nova Teutbnia (Brazil), Vista Hean(Colombia), Cayenne
(French Guiana), Fort Sherman (Panama), Santa R&sapagos Islands), Pretoria
(South Africa), Kirungu, Kisantu and Lubumbashi (Conddgkau (Gambia), Hanoi
(Vietnan) and Befanamy (Madagascar). Therefore haxe representative samples
of male abdominal terminalia from populations locatedhat southern and north-

ernmost distribution of species previously under threef@. cucullatugFigure 1).

2.3.Host fungi and collection data ofCeracis tabellifer (Melli€) in South Africa
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Field collections of polypore basidiomes were carait in several localities from
South Africa between 2002 and 2010, led by Ottilie Nesepart of her study on
AstichusFoster (Hymenoptera: Eulophidae), parasitoids of €itze Neser, 2012).
The fungi were collected by the team of Neser oppatieally during walks and
travels and taken to the laboratory where ciids weredotien mounted on cards or
kept in gelatin capsules. All host fungi and associatet$ evere identified to the
lowest possible taxonomic level (see details in Nesek2R0rhe adult ciids found
together withAstichuswere sent for identification to the junior author of thegent
study. Thus, for each basidiome with tabellifer we could record the number of
other ciid species and the number of specimens peiespeabiting the same basidi-

ome or basidiomes of the same host fungus collectathteig(see Table 1).

2.4.Maps and geographic distribution

Aiming to trace the geographical distribution©f cucullatus C. lamellatusand C.
tabellifer, we searched for records of these spegiedirect observation of labels in
museum materials and throughout literature. We estimiatg#dde and longitude
coordinates by tracking localities in the online datal@soNames (Wick, 2010) and
plotting them in a map using the software ArcGis 9.3RERedlands, CA, USA).

Here,invasive specierefers to non-native species that establish populations

and spread widely beyond the site of initial introductiaa édopted by Kolar &
Lodge, 2001; Keller & Taylor, 2008; Walthet al 2009, among many other au-

thors) — this is not necessarily associated to impact.

The acronyms used in this paper are listed below.

ANIC Australian National Insect Collection; CSIRO Ecosystemiesces
(Canberra, Australia: John F. Lawrence)

CMN Canadian Museum of Nature (Ottawa, Canada: Frangmige6

KMMA  Koninklijk Museum voor Midden Afrika (Tervuren, BelgiurMarc De
Meyer)

LAPC Cristiano Lopes-Andrade Private Collection (Vigosa, &ginGerais,
Brazil)

MFEN Museum fur Naturkunde (Berlin, Germany: Manfred Uhlig
MHNG  Muséum d’Histoire Naturelle (Geneva, Switzerland: Gidlicccodoro)
MZLU Museum of Zoology, Lund University (Lund, SwedenyRzanielsson)
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MNHN  Muséum national d’ Histoire naturelle (Paris, France: iffhiBeuve)

SANC South African National Collection of Insects (Pretorg&guth Africa:
Riaan Stals)

SNSD  Senckenberg Naturhistorische Sammlungen Dresden (@resd

Alemanha: Klauss Dieter-Klass)

3. Results

3.1. Taxonomy

Based on patterns of the external morphology of adultéyding male abdominal
terminalia, we (i) revalidate bot@. tabelliferand C. lamellatusas separate species,
(i) invalidate the synonymy of. bilamellatuswith C. cucullatusand (iii) propose
C. bilamellatusas a new synonym o€. tabellifer as the populations from
continental Africa C. tabellife) and Madagascar (described @sbilamellatu$ do
not express consistent morphological differences. Ttwerethecucullatusspecies-

group now includes the following six species:

Ceracis bicornigMellié, 1849)

Ceracis cassumbensigitunes-Carvalho & Lopes-Andrade, 2011
Ceracis cucullatugMellié, 1849),new sense

Ceracis lamellatugPic, 1939)revalidated status

Ceracis navarreteAntunes-Carvalho & Lopes-Andrade, 2011
Ceracis tabellife(Mellié, 1849),new sense and revalidated status

Ennearthron bilamellaturRic, 1916 new synonym

The redescriptions d@. cucullatusC. lamellatusandC. tabelliferare provided
below. An identification key for adult males Gkracisof thecucullatusspecies-

group is provided in the section 3.2.

3.1.1. Ceraciscucullatus (Melli¢, 1849), new sense
Figs 2-7, 19, 22, 25-29

Diagnosis.Eighth sternite with anterior margin distinctly proddcand angulate at
middle, its apex conspicuously beyond the anterolaterdesur{§ig. 19). Tegmen
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with basal portion narrow, differentiated; basal imiernargin narrow and rounded.
Penis elongate, subcylindrical; basal portion openedirg the inferior limits of the

lateral margins disconnected; lateral margins narronwpaaliel at the basal three-
fourths and abruptly converging at the beginning of ap&al one-fourth; apical

portion narrowed and weakly sclerotized.

Lectotype, here designated (Figs 2—4Measurements in mm: TL 1.49, PL 0.64,
PW 0.56, EL 0.85, EW 0.58, GD 0.51. Ratios: PL/PW 1HB/EW 1.48, EL/PL
1.33, GD/EW 0.89, TL/EW 2.59. Body elongate, subcyiralr dorsal and ventral
surfaces mostly dark reddish brown; appendices yelloliswn. Head barely visi-
ble from above; dorsal surface smooth, with a smé#msze at middle; frontoclypeal
ridge produced forward, transversely concave, itsrar margin weakly emarginat-
ed at middle, the anterior edge with a row of setaagalt. Eyes coarsely facetted,
with minute slender yellowish setae emerging from thesettion between omma-
tidia. Each antennae with nine antennomeres; lengéntgnnomeres (in mm) as
follows (from base to apex): 0.06, 0.04, 0.03, 0@R2, 0.02, 0.04, 0.05, 0.06 (left
antenna measured; FL 0.19 mm, CL 0.15 mm, CL/FL Q&&)h antennomere of the
club bearing several sparse slender setae and fospicanus sensillifers symmetri-
cally positioned at its upper portion. Pronotum withsarallel sides; lateral margins
narrow, visible from above only for the posterior @s; anterior edge projected
forwards forming a quadrangular plate, slightly emaatgd at middle; anterolateral
angles obtuse, not produced; disc with relatively fsiagle, uniformly distributed
punctation; in between punctures from one to two punaetidths; vestiture consist-
ing of yellowish decumbent minute seta. Scutellum smallfrisuigular, glabrous;
basal width of 0.08 mm:; length along the longitudinallm&l0.05 mm. Elytra with
lateral margins subparallel at the basal two thirds, #i@nptly converging to the
apex; only the anterior angles visible from above; mtion single, very fine, con-
fused, denser than pronotal punctation; vestiture songi of minute decumbent
yellowish setae; in between punctures smooth and shiajlosty rugose. Hind
wings developed. Ventral sclerites with most of thanfaces granulate. Prosternum
in front of coxae shallowly concave longitudinally and sarsely convex; surface
beside coxae weakly concave; prosternal process denialmost as long as coxae.
Metaventrite moderately convex, subglabrous, with spsleseler setae; punctation
not observed; discrimen indiscernible. Each protibidn e apex expanded; outer
apical angle rounded and bearing a row of spinesoAtithl ventrites bearing sev-
eral slender setae, longer than those on dorsal supianetation shallow and sparse;
lengths of abdominal ventrites (from base to apexhatldéngitudinal midline) as
follows (in mm): 0.19, 0.07, 0.08, 0.08, 0.07; first abdnal ventrite with a basal
width of 0.48 mm and bearing a circular sex patch extaostered of center, with a
transverse diameter of 0.04 mm.

Male terminalia (Figs 19, 22).Eighth sternite with posterior margin slightly
emarginated at middle; posterior corners rounded, tgedmiistles; lateral margins
diverging from the posterior to their anterior portionstegnr margin distinctly
produced and angulate at middle, its apex conspicuoustyndethe anterolateral
angles (Fig. 19). Tegmen 3 times as long as widegetagcwide as penis, and 3 times
as long as the greatest width of the eighth sternite; basdlon narrowed,
differentiated; basal interior margin narrow and roundsral margins subparallel
at the two basal thirds of its length, and then angualatbe beginning of the apical
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third; apex of each lateral margin narrow, with a fewssa (Fig. 22). Penis
elongate, subcylindrical; basal portion opened (=not mandws), leaving the
inferior limits of the lateral margins disconnected; lat@nargins narrow, subparallel
at the basal three-fourths, abruptly converging atbénginning of the apical one-
fourth; apical portion narrowed and weakly sclerotigeid. 22).

Females (Figs 5-6)Similar to males, but frontoclypeal ridge, lateral and anterio
margins of pronotum rounded, not produced. Dorsalasarfof head devoid of
prominences. Abdominal sex patch absent. Usually snth#ermales.

Variation. Males, measurements in mm (n = 43, including the lect)typL 0.94—
1.53 (1.26_+ 0.14); PL 0.43-0.68 (0.56 + 0.07); PW0O0.56 (0.48 + 0.04); EL
0.48-0.85 (0.70_+ 0.07); EW 0.41-0.58 (0.49 + 0.®GD;0.38-0.51 (0.44 + 0.04).
Ratios: PL/PW 1.00-1.29 (1.15 + 0.06); EL/EW 1.1851(1.44 _+ 0.07); EL/PL
1.03-1.47 (1.27 + 0.09); GD/EW 0.85-0.95 (0.89 20.0L/EW 2.21-2.76 (2.58 +
0.11). Body varying from dark brown or dark reddslbwn to black. Frontoclypeal
ridge and anterior edge of pronotum varying from gjtlpprojected in large males
to weakly or not produced in small ones. In the last,dhsefrontoclypeal ridge and
anterior margins of pronotum are rounded, making thmallest males
morphologically similar to females. In males from mest Brazil, the pronotal
projection is usually projected forward, not upwardhe Tbody size of specimens
from northern of South America and especially froma@agos islands is greater
than those of midwest of Brazil. This difference alsours with the abdominal male
terminalia, which is longer in insular populations. Fessameasurements in mm (n
=21): TL 1.00-1.44 (1.18 + 0.12); PL 0.38-0.644%0+ 0.06); PW 0.39-0.55 (0.45
+ 0.04); EL 0.63-0.89 (0.72 + 0.06); EW 0.40-0.59190+ 0.04); GD 0.36-0.51
(0.43 + 0.04). Ratios: PL/PW 0.91-1.28 (1.01 + 0.G&L/EW 1.38-1.56 (1.49 +
0.04); EL/PL 1.25-1.80 (1.60 + 0.11); GD/EW 0.86—0(®389 + 0.02); TL/IEW
2.23-2.67 (2.42 + 0.09).

Host fungi. The following records of host fungi were taken frommdes, mainly from
specimens collected in Panama, andpdated consulting Index fungorum
(http://www.indexfungorum.org) Rigidoporus sp., Polyporus conchoids Trametes
corrugata (Pers.) Bres.,Trametes cirrifer Picnoporus sanguinugL.) Murrill,
Hexagonia hydnoidegSw.) M. Fidalgo, Trichaptum sector(Ehrenb.) Kreisel,
Ganoderma applanaturfiPers.) Pat.

Distribution (Fig. 35). From southern Mexico to midwest Brazil. Also in the
Galapagos islands (possibly introduced).

Material examined. Lectotype, here designated (MNHN)\ Coll. Olivieraffdwritten]\ [red label]
LECTOTYPE [printed] Ennearthron cucullatudellie [handwritten]\ (see Fig. 5); 2 paralectotypes
here designated (MNHN)\ [blue circular label] Emtiea cucullatum [handwritten] [words difficult to
interpret)\ [yellow label] PARALECTOTYPE [printed] Ennearthron cucullatum Mellie
[handwritten)\. French Guiana 7 specimens (MNHN)\ Cayenne [handwritten]\ [blugbdl]
MUSEUM PARIS, Collection Léon Fairmaire, 1906\ Emleson cucullatum [handwritten].
Guadeloupe 1 specimen (MNHN)\ [blue label] MUSEUM PARIS, GUADBUPE, Env. De Trois-
Riviéres, LEO DUFAU 1904 [printed]\ Ceracis cuctlis (Mellie) [handwritten] 1969 J.F.
Lawrence\.Cuba: 1 specimen (MNHN)\ Cuba, Ennearthron cucullatinandwritten]. Panama 2
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specimens (ANIC)\ Barro Colorado Is. CANAL ZONE yi{pprinted] 6 [handwritten] 1969 [printed]\
J.F. Lawrence Lot. [printed] 2791 [handwritten]\gRioporus sp.\; 3 specimens (ANIC)\ Barro
Colorado Is. CANAL ZONE Feb. 14, 1968\ J.F. Lawrenicot. [printed] 2412 [handwritten]\
Polyporus conchoids\; 2 specimens (ANIC)\ Fort 8t@r Canal Zone Panama, IV-2-67\ J.F.
Lawrence Lot. [printed] 2079 [handwritten]\ Tranmgteorrugata\; 1 specimen (ANIC)\ Barro
Colorado Is. CANAL ZONE Feb. 23, 1968\ J.F. Lawrenkot. [printed] 2474 [handwritten]\
Trametes cirrifer\; 1 specimen (ANIC)\ Barro Coldoals. CANAL ZONE Feb. 23, 1968\ J.F.
Lawrence Lot. [printed] 2263 [handwritten]\ Trametarrifer\; 1 specimen (ANIC)\ Barro Colorado
Is. CANAL ZONE Aug. [printed] 6 [handwritten] 196@rinted]\ J.F. Lawrence Lot. [printed] 2996
[handwritten]\ Trametes corrugata [printed]\; 1@peen (ANIC)\ Madden Dam CANAL ZONE VII-
18-1969\ J.F. Lawrence Lot. [printed] 2903 [handieri]\ Polyporus sanguineus\; 1 specimen
(ANIC)\ Madden Dam CANAL ZONE VII-18-1969\ J.F. Laence Lot. [printed] 2905 [handwritten]\
Polyporus hydnoides\; 4 specimens (ANIC)\ Madden D@ANAL ZONE VII-18-1969\ J.F.
Lawrence Lot. [printed] 2908 [handwritten]\ Hexagosp.\; 1 specimen (ANIC)\ Barro Colorado Is.
CANAL ZONE July [printed] 25 [handwritten] 1969 fpted]\ J.F. Lawrence Lot. [printed] 2961
[handwritten]\ ex Polyporus sector\; 1 specimen [BN Barro Colorado Is. CANAL ZONE July
[printed] 10 [handwritten] 1969 [printed]\ J.F. Leemce Lot. [printed] 2833 [handwritten]\
Ganoderma sp.\; 2 specimens (ANIC)\ Fort ShermamalCZone Panama, IV-2-67\ J.F. Lawrence
Lot. [printed] 2085 [handwritten]\ Rigidoporus s@\specimens (ANIC)\ Barro Colorado Is. CANAL
ZONE July [printed] 3 [handwritten] 1969 [printed]\F. Lawrence Lot. [printed] 2750 [handwritten]\
Ganoderma sp.\; 2 specimens (ANIC)\ Fort ShermamalCZone Panama, IV-2-67\ J.F. Lawrence
Lot. [printed] 2079 [handwritten]\ Trametes corrtma 3 specimens (ANIC)\ CANAL ZONE: 5mi.
SW Fort Sherman Mas. 2, 1975 Lawrence, Erwin\ Uawrence [printed] Lot 3841 [handwritten]\.
Ecuador: 2 specimens (ANIC)\ ECUAD: Pichincha Rio Paleegd7 km.s Sto.Domingo May 18-
29, 1975\ J.F. Lawrence Lot No. [printed] 4055 [tharitten]\ A. Forsyth S.&J. Peck collectors\
Rigidoporus\ ; 1 specimen (ANIC)\ ECUAD: PichindRa Palenque, 47 km.s Sto.Domingo July 20-
30, 1975[handwritten]\ J.F. Lawrence Lot No. [pedi 4062 [handwritten]\ A. Forsyth S.&J. Peck
collectors\ Rigidoporus\Galapagos Islands 1 specimen (CMN)\ ECU: Galap; St. Cruz 2KmN
Bellavista 360m, guavathicket 14.V-13.VII.85, S&JIcR Agricultural area, FIT\ [yellow label] CMN
108\; 2 specimens (ANIC)\ ECU: Galap; St. Cruz 2KrBEllavista 360m, guavathicket 14.V-
13.VII.85, S&J Peck Agricultural area, FIT\; 1 speen (CMN)\ ECU: Galapagos Isabela, Sto.
Tomas 4-15.111.89, 330m humidforest, FIT Peck&Saigl 89-100\ [yellow label] CMN 112\; 1
specimen (CMN)\ ECU: Galapagos SantaCruz, Sta. R8salesia [underlined] zone bracketfungi
5.1.89, S. Peck, 89-100\ [yellow label] CMN 111\;specimen (CMN)\ ECU: Galapagos SantaCruz,
Sta. Rosa. ,Scalesia [underlined] zone bracketf6riig9, S. Peck, 89-100\ [yellow label] CMN
109\; 1 specimen (CMN)\ ECU: Galapagos SantaCrumISHto. Ayora, trans.z. 111.89, bracketfungi
S. Peck 89-192\ [yellow label] CMN 110\; 2 speciméABIIC)\ Santa Cruz Is., Galapagos II-1964\
J.F. Lawrence Lot. [printed] 1293 [handwritten]\LRJsinger Coll. [handwritten]\ ex Ganoderma
applanatum\.Colombia: 1 specimen (LAPC)\ Colombia: Meta, Vista Hermogda. La Reforma
PNN La Macarena iv.2010 [printed] .2-3 [handwrittetdg J.L. Contreras \ 2°37'52"N
75°44'10.3"W 269 m\.Brazil: 50 specimens (LAPC)\ BRASIL: MT Canarana; “Faant Marta”
22.xii.2008 C.M. Mewsdeg.\.

3.1.2. Ceracislamellatus (Pic, 1939)revalidated status
Figs 8-12, 20, 23.

Diagnosis. Eighth sternite with posterior corners rectangular; @&remargin
sinuous, slightly produced at middle but apex at the dasight of the anterolateral
angles. Tegmen with basal portion narrow, differentigtgdral margins converging
gradually to apex. Penis elongate; basal portion opeagetal margins narrow,
subparallel at the basal one-third, converging griatong the second-third of its
length, and abruptly converging at beginning of the dpided, following parallel
and very close at final extension of the apex.
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Male topotype (Figs 8—-10)Measurements in mm: TL 1.80, PL 0.78, PW 0.70, EL
1.03, EW 0.68, GD 0.66. Ratios: PL/PW 1.11, EL/EW 1BEP/PL 1.32, GD/EW
0.98, TL/IEW 2.67. Body elongate, convex; elytra, apé&pronotum, proventrite,
mesoventrite and abdomen reddish brown, remaindprosiotum and metaventrite
dark reddish brown; appendices yellowish brown. Heaklp visible from above;
dorsal surface smooth, with a slight salience at middietdiclypeal ridge produced
forward, transversely concave, its anterior margéakly emarginated at middle, the
anterior edge with a row of setae along it. Eyes coafaektted; some minute slen-
der yellowish setae emerging from the intersection betweamnatidia. Each antenna
with nine antennomeres; length of antennomeres (in asripllows (from base to
apex): 0.07, 0.04, 0.03, 0.02, 0.02, 0.02, 0.025,0.07 (right antenna measured; FL
0.20 mm, CL 0.16 mm, CL/FL 0.80); each antennomenhflub bearing several
sparse slender setae and four conspicuous sensiflifansietrically positioned at its
upper portion. Pronotum with subparallel sides; lateragmarnarrow, visible from
above only for the anterior corners; anterior edgeeptedl forwards forming a quad-
rangular plate, slightly emarginated at middle (see tb&oseon “variation”); anter-
olateral angles obtuse, not produced; disc with relatifreé, single, uniformly dis-
tributed punctation; in between punctures from 1.50 tcetprencture widths; vesti-
ture consisting of yellowish decumbent minute seta. Scaotedimall, triangular, gla-
brous; basal width of 0.10 mm; length along the longitaldmidline 0.06 mm. Ely-
tra with lateral margins subparallel at the basal half, gnedually converging to the
apex; only the anterior angles visible from above; mtion single, very fine, con-
fused, denser than pronotal punctation; vestiture soingi of minute decumbent
yellowish setae; in between punctures smooth and shiajlogty rugose. Hind
wings developed. Ventral sclerites with most of thanfaces granulate. Prosternum
in front of coxae shallowly concave longitudinally and saarsely convex; surface
beside coxae weakly concave; prosternal process daenialmost as long as coxae.
Metaventrite moderately convex, subglabrous, with spsleseler setae; punctation
indiscernible; discrimen not visible. Each protibia witke thpex expanded; outer
apical angle rounded and bearing a row of spinesoAtithl ventrites bearing sev-
eral slender setae, longer than those on dorsal sunpfacetation indiscernible;
length of the abdominal ventrites (from base to apetheatongitudinal midline) as
follows (in mm): 0.22, 0.07, 0.07, 0.07, 0.09; first abdnal ventrite with a basal
width of 0.59 mm and bearing a circular sex patch extabstered of center, with a
transverse diameter of 0.06 mm.

Male terminalia (Figs 20, 23). Eighth sternite with posterior margin barely
emarginated at middle; posterior corners rectangularjrigebristles; lateral margins

diverging from the posterior to their anterior portionsteaior margin sinuous,

slightly produced at middle but apex at the same heigtheofinterolateral angles
(Fig. 20). Tegmen 3 times as long as wide, aboutifinés as wide as penis, and
about 1.3 times as long as the greatest width of the egjathite; basal portion

narrowed, differentiated; lateral margins converging gadlg to apex; apex of each
lateral margin narrow, sensilla indiscernible (Fig. Z33nis elongate; basal portion
opened (=not membranous); lateral margins narrow, saliglaat the basal one-

third, converging gradually along the second-third of léagth, and abruptly

converging at beginning of the apical third; apical portiarrowed and moderately
sclerotized (Fig. 23).
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Females (Figs 11-12)Similar to males, but frontoclypeal ridge, lateral and raote
margins of pronotum rounded, not produced. Dorsalasarfof head devoid of
prominences. Abdominal sex patch absent. Usually smatlier with coloration
darker than males.

Variation. Males, measurements in mm (n = 2): TL 1.65-1.803(%*70.11); PL

0.70-0.78 (0.74_+ 0.05); PW 0.65-0.70 (0.68 + Q.€4) 0.95-1.03 (0.95 + 1.03);
EW 0.64-0.68 (0.66_+ 0.03); GD 0.59-0.66 (0.63 +5).@Ratios: PL/PW 1.08—
1.11(1.09 + 0.02); EL/EW 1.49-1.52 (1.50 + 0.02)7ML1.32-1.36 (1.34 + 0.02);
GD/EW 0.92-0.98 (0.95 + 0.04); TL/EW 2.59-2.67 (2:63.06). Body varying

from dark reddish brown to reddish brown; pronotum elytta sometimes with the
same coloration, but the first being often darkest. tBiypeal ridge and anterior
edge of pronotum extremely projected in the largest sratel weakly produced in
smallest ones. Female, measurements in mm (n = 1):38; BL 0.48; PW 0.53; EL
0.90; EW 0.60; GD 0.55. Ratios: PL/PW 0.90; EL/EW 1.50/PE 1.89; GD/EW 0.

92; TL/IEW 2.29.

Host fungi. Unknown
Distribution (Fig. 35). Known only from Nova Teutonia, southern Brazil.

Material examined. 3 specimens (ANIC)\ Nova Teutonia Sta. Catalina BRARrinted] XI
[handwritten] -1964 FritzPlaumann [printed]\; 6 aactotypes, here designated (MNHN)\
BRASILIEN Nova Teutonia FritzPlaumann [handwritter{jellow label] PARALECTOTYPE
[printed] Ennearthron lamellatum Pic [handwritten]\

3.1.3. Ceracistabellifer (Mellié, 1849), new sense and revalidated status
Ennearthron bilamellatur®ic 1916: 20new junior synonym
Figs 13-18, 21, 24, 30-34

Diagnosis. Eighth sternite with anterior barely projected at méddiimost straight.

Tegmen with basal portion subtriangular; basal interiorgmethick and V-shaped;

lateral margins subparallel at the basal two-thirds eir tengths, angulate at the
beginning of the apical third and then slightly curvedapex; apex of each lateral
margin converging inwards, bearing several sensillaisReth basal portion closed,
membranous; lateral margins narrow, subparallel at tbal blaree-fourths, with the
apical portion forming well sclerotized arcs.

Lectotype, here designated (Figs 13—19)leasurements in mm: TL 1.40, PL 0.55,
PW 0.55, EL 0.85, EW 0.55, GD 0.50. Ratios: PL/PW 1BOEW 1.55, EL/PL
1.55, GD/EW 0.91, TL/EW 2.55. Body elongate, reasgnabbust, subcylindrical;
pronotum and ventral surfaces mostly dark reddish brelyira reddish brown; ap-
pendices yellowish brown. Head barely visible from abal@sal surface smooth,
with a small salience at middle; frontoclypeal ridgeduaed forward, transversely
concave, its anterior margin weakly emarginated at rajdtie anterior edge with a
row of setae along it. Eyes coarsely facetted; minute sieygllowish setae emerg-
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ing from the intersection between ommatidia. Each antenthanime antennomeres;
length of antennomeres (in mm) as follows (from btsapex): 0.06, 0.04, 0.03,
0.02, 0.02, 0.01, 0.04, 0.04, 0.05 (left antenna oreds FL 0.18 mm, CL 0.13 mm,
CL/FL 0.72); each antennomere of the club bearing aégpiarse slender setae and
four conspicuous sensillifers symmetrically positionedsatipper portion. Pronotum
with subparallel sides; lateral margins narrow, visiblenfrbove only for the anteri-
or corners; anterior edge projected forwards fornaingate, slightly emarginated at
middle (see the section on “variation”); anterolaterajles obtuse, not produced;
disc with relatively fine, single, uniformly distributgminctation; in between punc-
tures from 1.25 to 2.00 puncture widths; vestiture cangisif yellowish decumbent
minute seta. Scutellum small, subtriangular, punctate, @labibasal width of 0.08
mm; length along the longitudinal midline 0.04 mm. Elytighviateral margins sub-
parallel at the basal second third, then abruptly cgmvgito the apex; only the ante-
rior angles visible from above; punctation single, vengf confused, denser than
pronotal punctation; vestiture consisting of minute deamhlyellowish setae; in
between punctures smooth and shiny, shallowly rugosel. Wiings developed. Ven-
tral sclerites with most of their surfaces granulatesteroum in front of coxae shal-
lowly concave longitudinally and transversely convexiface beside coxae weakly
concave; prosternal process laminate, almost as longxag.cMetaventrite moder-
ately convex, subglabrous, with sparse slender setaetation very shallow and
sparse, almost imperceptible; discrimen indiscerniBkch protibia with the apex
expanded; outer apical angle rounded and bearing afepines. Abdominal ven-
trites bearing several slender setae, longer than thos#orsal surface; punctation
shallow and sparse; length of the abdominal ventritesn(base to apex, at the lon-
gitudinal midline) as follows (in mm): 0.17, 0.060®, 0.08, 0.08; first abdominal
ventrite with a basal width of 0.48 mm and bearingirautar sex patch located
postered of center, with a transverse diameter of Or64 m

Male terminalia (Figs 21, 24).Eighth sternite with posterior margin slightly
emarginated at middle; posterior angles rounded, bearisges; lateral margins

diverging; anterior margin weakly projected at middlenast straight (Fig. 21).

Tegmen almost 3 times as long as wide, twice as wigemis, and 1.2 times as long
as the greatest width of the eighth sternite; basal pastibtriangular; basal interior
margin thick and V-shaped; lateral margins subparallehair tbasal two-thirds,

angulate at the beginning of the apical third and thightk/ curved to apex; apex of
each lateral margin converging inwards, bearing séwssasilla (Fig. 24). Penis

elongate, subcylindrical; basal portion closed, membrginateral margins narrow,

subparallel at the basal three-fourths, with theagmortion forming well sclerotized

arcs (Fig. 24).

Females (Figs 18-19)imilar to males, but frontoclypeal ridge, lateral and raote
margins of pronotum rounded, not produced. Dorsalasarfof head devoid of
prominences. Abdominal sex patch absent. Usually snthermales.

Variation. Males, measurements in mm (n = 56, including the)1Ta6-1.78 (1.42
+ 0.13); PL 0.39-0.73 (0.58 + 0.07); PW 0.40-0.6650+ 0.05); EL 0.64-1.08
(0.84 + 0.08); EW 0.45-0.69 (0.56 + 0.04); GD 0.3620(0.50_+ 0.04). Ratios:
PL/PW 0.78-1.16 (1.06 + 0.06); EL/EW 1.11-1.62 (1.48.07); EL/PL 1.09-2.00
(1.44 + 0.13); GD/EW 0.81-0.96 (0.88 + 0.02); TL/IEW3.2.74 (2.52 + 0.10).
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Body varying from dark brown to dark reddish brownmstimes almost black.

Frontoclypeal ridge and anterior edge of pronotum giyoprojected in the largest
males and weakly or not produced in smallest onaseltast case, the frontoclypeal
ridge and anterior margins of pronotum are roundedingathe smallest males
morphologically similar to females. In general, theegmens that live outside
neotropical lands have the body size and male termilsatiaer than the neotropical
form. However, despite also having a longer male taali@nsome specimens that
inhabit the tropical African savannah have a similar beig to the neotropical

specimens. We also identified a curious morphologiaaktion in specimens from

Vietnam: the lack of prosternal process. In additiims specimens have eight
antennomeres, instead nine (see section 4.2). Femadasurements in mm (n =
24): TL 1.13-1.61 (1.32 + 0.12); PL 0.41-0.59 (0#40.04); PW 0.41-0.61 (0.50 +
0.05); EL 0.70-1.03 (0.83 + 0.08); EW 0.48-0.65%0t50.04); GD 0.43-0.61 (0.49
+ 0.04). Ratios: PL/PW 0.95-1.05 (0.99 + 0.03); EL/BEW4-1.61 (1.52 + 0.05);

EL/PL 1.58-1.86 (1.69 + 0.07); GD/EW 0.86-0.94 (0.89.62); TL/EW 2.33-2.59

(2.42 +0.07).

Host fungi. See Table 1.

Distribution (Fig. 35). Widespread in subsaharan Africa and in severaldsla the
western Indian Ocean (Comoros, Mayotte, Madagascauni®® Mauritius and
Seychelles). Records also from Europe (France, dggsih free-living, and ltaly),
Asia (Sri Lanka, India and Vietnan) and Brazil (Chapdds Guimaraes).

Material examined. Lectotype, here designatédNHN)\ [blue circular labelEnnearthro tabellifer
Cap? 41 Caf? Cast. 72? [handwritten] (see Fig. [bB)e label] Kunze 28 [handwritten]\ [blue label]
Cis tabellifer Kunz pr. b. sp. [handwritten]\ (sE&gy.16). South Africa: 9 specimens (6 SANC, 3
LAPC)\ SOUTH AFRICA: NW Mhlabatini Kloof, Magaliesbgr25°49'S 27°19'E 12.v.2002 O.C.
Neser\ Adults ex bracket fungus\ NATIONAL COLL ONSECTS Pretoria, South Africa\ BF#17/18
[handwritten]\; 8 specimens (6 SANC, 2 LAPC)\ SOUAHRICA: GAU Lynnwood Glen, Pretoria
25°46’S 28°16’E 3.xi.2002 S& O.C. Neser\ Adults egel from bracket fungu§&anoderma
applanatum BF#10/11\ NATIONAL COLL OF INSECTS (SANC) PretoricGouth Africa\; 2
specimen (1 SANC, 1 LAPC)\ SOUTH AFRICA: GAUTENG déRindale Experimental Farm,
Pretoria 25°43'S 28°14’E 1330m 14.ii.2003 S. Ne&bt\bracket funguhellinussp. onGleditsia
triacanthosCAESALPINIACEAE BF# 6\ NATIONAL COLL OF INSECTS Pteria, South Africa\;
10 specimens (7 SANC, 3 LAPC)\ SOUTH AFRICA: NW Deriloof, Magaliesberg 25°45'S
27°33'E 27.vii.2003 S. Neser\ Adults ex bracketdus on fallen log of probablifaurea saligna
(PROTEACEAE) \ Ex bracket fun@tereum hirsutur8& Stereunsp. BF#1\ NATIONAL COLL OF
INSECTS Pretoria, South Africa\; 28 specimens (ANS, 9 LAPC)\ SOUTH AFRICA: NW Castle
Gorge, Magaliesberg 25°49'S 27°35’E 3.viii.2002 Ssbi\ Ex bracket funguBolyporus dictyopus
on dead tree trunBF#2\ NATIONAL COLL OF INSECTS Pretoria, South Add\; 5 specimen (4
SANC, 1 LAPC)\ SOUTH AFRICA: KZN Mpisini Nature Re80°12’S 30°48’E 9.vii.2008 S. & O.
C. Neser\ Ex bracket fungu=unalia sp. BF#110\ NATIONAL COLL OF INSECTS Pretoria, S.
Afr.\; 26 specimens (18 SANC, 8 LAPC)\ SOUTH AFRICRW Marethwane Magaliesberg 25°47’'S
27°29°E 24.viii.2002 S. Neser\ Adults ex brackatdus\ NATIONAL COLL OF INSECTS Pretoria,
South Africa\ BF# 9/16 [handwritten]\; 26 specimé@& SANC, 5 LAPC)\ SOUTH AFRICA: GAU
Pretoria, Rietondale Experimental Station 25°448313’E 12.viii.2004 S. Neser\ Ex bracket fungus
Ganoderma applanatudF# 25\ NATIONAL COLL OF INSECTS Pretoria, S. Afr10 specimens
(7 SANC, 3 LAPC)\ SOUTH AFRICA: NW Mhlabatini KloofMagaliesberg 25°49'S 27°19'E
16.vi.2002 S. Neser\ Ex bracket funguSanoderma sp. on dead Croton gratissimus
EUPHORBIACEAE BF#19\ NATIONAL COLL OF INSECTS Preta, South Africa\; 8 specimens
(6 SANC, 2 LAPC)\ SOUTH AFRICA: NW Castle Gorge, Midigsberg 25°49’'S 27°35'E 21.iv.2002
O.C. Neser\ Adults emerged from bracket funghseolus schweintzBF#13\ NATIONAL COLL
OF INSECTS Pretoria, South Africa\; 6 specimensSENC, 2 LAPC)\ SOUTH AFRICA: KZN
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Umlalazi Nature Res Mtunzini, 28°57'S 31°46’E 13.2008 R.P. Urban\ Ex bracket fung@sriolus
hirsutusBF#87\ NATIONAL COLL OF INSECTS Pretoria, Southrisa\; 8 specimens (6 SANC, 2
LAPC)\ SOUTH AFRICA: MPU Alkmaar, W. Nelspruit 25°Z 30°50’E 10.ii.2008 OC Neser\ Ex
bracket fungudrametes versicoloBF#45\ NATIONAL COLL OF INSECTS Pretoria, S. Afr20
specimens (14 SANC, 6 LAPC)\ SOUTH AFRICA: GAU P, Rietondale Experimental Station
25°44’S 28°13'E ix.2003 S. Neser\ Ex bracket fungemnoderma lunidunBF# 27\ NATIONAL
COLL OF INSECTS Pretoria, S. Afr.\; 2 specimen (AN&, 1 LAPC)\ SOUTH AFRICA: MPU
Mooihoek Farm, nr. Wakkerstroom 27°13'S 30°32’EviiR2008 O&S. Neser\ Ex bracket fungus
Coriolus versicolor BF# 135\ NATIONAL COLL OF INSECTS Pretoria, Southfrica\; 11
specimens (8 SANC, 3 LAPC)\ SOUTH AFRICA: MPU Alkara W. Nelspruit 25°27'S 30°50'E
10.ii.2008 OC Neser\ Ex bracket fungisametessp. BF#47\ NATIONAL COLL OF INSECTS
Pretoria, South Africa\; 20 specimens (14 SANC,APC)\ SOUTH AFRICA: LIMP Blouberg Mt.
NW Polokwane 23°04’S 29°00’E 27.iv.2007 O.C. Negeatults ex bracket fungus on fallen log\ Ex
bracket fungugrametessp. on fallen tree trunk BF#34\ NATIONAL COLL OF INSEGTPretoria,
South Africa\; 45 specimens (30 SANC, 15 LAPC)\ S®GUAFRICA: MPU Mooihoek Farm nr
Wakkerstroom 27°13’S 30°32’E 15.vii.2008 O&S NesER bracket fungugrametessp. BF#113\
NATIONAL COLL OF INSECTS Pretoria, South Africa\;21specimens (8 SANC, 4 LAPC)\
SOUTH AFRICA: MPU Alkmaar, W. Nelspruit 25°27'S 3U'E 10.ii.2008 O.C. & S. Neser\ Ex
bracket fungus onDombeya rotundifoliaBF# 68\ Ex bracket fungu§rametessp. BF#68\
NATIONAL COLL OF INSECTS Pretoria, South Africa\;61specimens (11 SANC, 5 LAPC)\
SOUTH AFRICA: LIMP Otter's Den, 16km frm Hoedspri@#°24’S 30°49’E 18.vii.2008 D. van
Heerden\ Ex bracket fung@oriolus versicoloBF# 136\ NATIONAL COLL OF INSECTS Pretoria,
South Africa\; 10 specimens (7 SANC, 3 LAPC)\ SOURRRICA: KZN Mpisini Nature Res
Umkomaas, 30°12'S 30°48’E 9.vii.2008 S. & O.C. Ne&x bracket fungu€oriolus hirsutusBF#
134\ NATIONAL COLL OF INSECTS Pretoria, S. Afr.\; §pecimens (LAPC)\ SOUTH AFRICA:
MPU Mooihoek Farm, nr. Wakkerstroom 27°13'S 30°32ZIE.vii.2008 O&S Neser\ Ex bracket
fungus Coriolus versicolorBF#143\ NATIONAL COLL OF INSECTS Pretoria, Southrisa\; 4
specimen (3 SANC, 1 LAPC)\ SOUTH AFRICA: GAU Wilgeprt, NE of Bronkhorstspruit 25°37’'S
29°00’E 23.iii.2010 S. Neser\ Ex bracket fungus28 @n fallen tree trunk\ Ex bracket fungusnzites
eleganson Acacia karrooBF#225\ NATIONAL COLL. OF INSECTS Pretoria, Sou#tirica\; 14
specimens (11 SANC, 3 LAPC)\ SOUTH AFRICA: MPU Ditel Nature Res. nr. Loskop Dam
25°31'S 29°48'E 10.viii.2008 S. & O.C. Neser\ Exabket fungusTrametessp. BF#147\
NATIONAL COLL OF INSECTS Pretoria, South Africa\;02specimens (15 SANC, 5 LAPC)\
SOUTH AFRICA: MPU Mooihoek Farm, nr. Wakkerstroom®°23'S 30°32’E 15.vii.2008 O&S
Neser\ Ex bracket fungustereum ostreBF#144\ NATIONAL COLL OF INSECTS Pretoria, South
Africa\; 4 specimen (3 SANC, 1 LAPC)\ SOUTH AFRICAIPU Nelspruit 25°29'S 30°59'E
14.viii.2009 D van Heerden\ Ex bracket fungus #bn8Acacia sieberianavar woodil Ex bracket
fungusTrametessp. BF# 178\; \NATIONAL COLL OF INSECTS Pretoria, &fr.\; 3 specimen (2
SANC, 1 LAPC)\ SOUTH AFRICA: MPU Mooihoek Farm, nr.aRkerstroom 27°13'S 30°32'E
15.vii.2008 O&S Neser\ Ex unidentified bracket fus@F# 168\ NATIONAL COLL OF INSECTS
Pretoria, S. Afr.\; 15 specimens (9 SANC, 6 LAPSPUTH AFRICA: KZN Twin Streams Nursery
Forest, nr Mtunzini 28°57’'S 31°54’'E 13.vii.2008 RPban\ Ex bracket funguSoriolus versicolor
BF#167\ NATIONAL COLL OF INSECTS Pretoria, S. Afr.8 specimen (2 SANC, 1 LAPC)\
SOUTH AFRICA LIM Wesfalia Estate nr Politsi 23°443)°07’E 13.x.2009 D van Heerden\ Ex
bracket fungus # 223 on avocado tree\ Ex brackegdsiLenzites eleganBF# 223 \NATIONAL
COLL OF INSECTS Pretoria, South Africa\; 4 specin@rSANC, 1 LAPC)\ SOUTH AFRICA LIM
Wesfalia Estate nr Politsi 23°44’S 30°07'E 13.x.20D van Heerden\ Ex bracket fungus # 220 on
avocado tree\ Ex bracket funglenzites elegan®8F# 220 \NATIONAL COLL OF INSECTS
Pretoria, South Africa\; 4 specimen (3 SANC, 1 LAPSOUTH AFRICA LIM Wesfalia Estate nr
Politsi 23°44’S 30°07’'E 13.x.2009 D van Heerden\ lifacket fungus # 218 on avocado tree\ Ex
bracket fungusCoriolus versicolorBF# 218\ NATIONAL COLL OF INSECTS Pretoria, South
Africa\; 4 specimen (3 SANC, 1 LAPC)\ SOUTH AFRICWCAPE Prince Alfred’s Pass N of
Knysna 33°58'S 23°09’E 5.xi.2009 S& OC Neser\ Eadket fungus # 214 on fallen tree trunk\ Ex
bracket fungud.enzites eleganBF# 214\ NATIONAL COLL OF INSECTS Pretoria, SouMfrica);

3 specimen (2 SANC, 1 LAPC)\ SOUTH AFRICA WCAPE Magt Pass N of George 33°54'S
22°24°E 4.xi.2009 S& OC Nesen Ex bracket fungui onBrachylaenaneriifolia\ Ex bracket
fungus Coriolus hirsutusBF# 211\; 5 specimen (4 SANC, 1 LAPC)\ SOUTH AFRIG¥CAPE
Montagu Pass N of George 33°54'S 22°24°E 4.xi.28@90C Neser\ Ex bracket fung@oriolopsis
polyzonaBF# 202\ NATIONAL COLL OF INSECTS Pretoria, Southriga\; 2 specimen (1 SANC,
1 LAPC)\ SOUTH AFRICA WCAPE Montagu Pass N of GeoB3854'S 22°24'E 4.xi.2009 S& OC
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Neser\ Ex bracket funguSoriolus versicolorOn fallen tree trunk BF# 197\ NATIONAL COLL OF
INSECTS Pretoria, South Africa\; 1 specimen (MZLBSA: Cape Prov. Nature's Valley, at Groot
Rivier 33°58’S. 23°33’ E. 15-17.X.1994 loc.21 |&y. Danielsson\ Ciidae gen. sp. Det. Mandelshtam,
2002\ [blue label] LUND 286 [printed]\; 1 specim@MZLU)\ S. Afr. Cape Prov Tzitzikama Forest.
Stormsrivierpiek 13.1.51 No 137\ Swedish South édriExpedition 1950-1951 Brinck-Rudebeck\
[blue label] LUND 284 [printed]\; 6 specimens (SNSDblue label] Cell. Maerkel [printed] ?
[handwritten, information not understood]\ Stadfluseum fiir Tierkunde Dresden\; 1 specimen
(SNSD)\ [blue label] Cell. Maerkel [printed] ? [hdwritten, information not understood]\ Staatl.
Museum fiir Tierkunde Dresde@\s tabellifer Cap. [handwritten]\; 1 specimen (SNSD)\ Peers Cave
Fish hoek, C.T. Cape P., South Africa 26.12.95, RegPredel\; 2 specimens (MNHNgbelliferum
Kunse Mell -, Cap bon spdhandwritten]\ Ex Coll REITTER\ ; 1 specimen (MFN3bellifer kunze,
cap. [handwritten]\ Coll. L.W. Schaufusgbelliferum Mellié¢, Cap bom spei [handwritten]\; 1
specimen (MHNG)\ Tabellifer Kuntze, Cap. B.E. Kuntze Mellié [handwritterfRepublic

of Mozambique: 7 specimens (MNHN)\ [blues label] MUSEUM PARIS, ZAMBE, INHACORO,
PRES CHEMBA, P. LESNE 1929United Republic of Tanzania: 34 specimens (27 KMMA, 7
LAPC)\ [blue label] dans Polypore sur Cupressus\LCOMUS. CONGO Tanganyika Terr.:
Kilimanjaro, N. de Marangu, verst. S.E., 1700m. 162957\ Mission Zoolog. I.R.S.A.C. en Afrique
orientale (P. Basilewsky et N. LeleupRepublic of Rwanda: 156 specimens (126 KMMA, 30
LAPC)\ MUSEE DU CONGO Urundi: Masaka [printed] (1500%i-193[printed]3[handwritten] A.
Becquet [printed]\; 2 specimens (KMMA)\ MUSEE DU CONGRundi: Masaka [printed] (1500m)
VI-193[printed]3[handwritten] A. Becquet [printedNo scolytidae [handwritten] Det. K.E.Schedi
[printed]; 5 specimens (KMMA\ [blue label] s/ Chaigpon N° 678 [handwritten]\ MUSEE DU
CONGO Urundi: Masaka [printed] (1500m) VI-193[pridi8[handwritten] A. Becquet [printed]\; 3
specimens (1 KMMA, 2 LAPC)\ [green label] s/ Chammig N° 678 [handwritten]\ MUSEE DU
CONGO Urundi: Masaka [printed] (1500m) VI-193[ped{3[handwritten] A. Becquet [printed]\.
Democratic Republic of Congo:140 specimens (93 KMMA, 47 LAPC)\ MUSEE DU CONGO
Elisabethville [printed] -1932 [handwritten] De Ls®[printed]\; 1542 specimens (1253 KMMA, 289
LAPC)\ MUSEE DU CONGO Elisabethville [printed] -1®3printed or handwritten] De Loose
[printed] Ch. 10 [or Ch. 19, Ch. 33, Ch. 34, Ch, 8%. 40, Ch. 41, Ch. 42, Ch. 44, Ch. 45, Ch. 46,
Ch. 47, Ch. 49; handwritten]\; 2 specimens (KMMA)\ BEE DU CONGO Eala [printed] -V-1936
[handwritten] J. Ghesquiére [printed] 2639 [handheri]\; 2 specimens (KMMA)\ MUSEE DU
CONGO Eala [printed] -XI-1936 [handwritten] J. Ghaire [printed]\; 1 specimen (KMMA)\
MUSEE DU CONGO Eala [printed] -XI-1936 [handwritleh Ghesquiére [printed]\ [green label] ex
Rigidoporus [handwritten]\; 33 specimens (29 KMMALAPC)\ MUSEE DU CONGO [printed]
Kisantu 1925 (R.P.Vanderyst) sur polypore [handemif\; 10 specimens (6 KMMA, 4 LAPC)\ [green
label] Récolté sur [printed] Polypore [handwrittékUS. ROY. AFR. CENTR. [printed] Bas. Congo:
Kisantu 1925 (R.P.H. Vanderyst) [handwritten)\;leamen (KMMA)\ Yangambi. 1951 C. DONIS
z. [printed] 306 [handwritten]\ COLL. R. MAYNE COM.TE BOIS CONGO R. [printed] 2326
[handwritten\ COLL. MUS. TERVUREN don R. Mayné\; gpecimen (KMMA)\ MUSEE DU
CONGO [printed] Monga (Uele) 111-1931 (Lebrum) ch31®5 [handwritten]\; 2 specimen (KMMA)\
MUSEE DU CONGO [printed] Monga (Uele. Itimbiri) 11931 (Lebrum) [handwritten]\ [label with a
piece of fungus, without information]\; 1 specim¢KMMA)\ MUSEE DU CONGO Volcap
Nyamlagira (Kivu) [printed] 1X-1936 [handwritten] &hesquiére [printed] 52 53 [handwritten]\; 5
specimens (KMMA)\ MUSEE DU CONGO [printed] angodia [@leltimbiri) V-1931 (Lebrum)
H.2973 [handwritten]\; 1 specimen (KMMA)\ MUSEE DU GIGO [printed] angodia (Uele. Itimbiri)
V-1931 (Lebrum) H.2997 [handwritten]\; 6 specimgBsKkMMA, 1 LAPC)\ MUSEE DU CONGO
[printed] Flandria -IV-1935 [handwritten] J. Ghesgpe [printed] 547 [handwritten]\ [green label]
Eclos de champignons rouges [handwritten]; 3 specsnfKMMA)\ MUSEE DU CONGO [printed]
Flandria -IV-1935 [handwritten] J. Ghesquiére [peofi 547 [handwritten]\; 27 specimens (22
KMMA, 5 LAPC)\ Congo Belge, P.N.G Miss. H. De Sae@@##SK. 22/8, 10-VI-52 H. De Saeger
3609\; 1 specimen (KMMA)\ Congo Belge: P.N.A. 30-ZHVIII-1955 P. Vanschuytbroeck 13.727-
28\ Mont Hoyo grotte Matetu; 1.160m\; 1 specimen (KMM[blue label] Dans terreau au Berlese\
COLL. MUS. CONGO Kivu: T. Lubero, Biambwe riv. Lulbe1000m [printed] (for) [handwritten]
R.P.M.J. Célis V-1955 [printed]\; 4 specimens (KMMADblue label] Récolté dans polypore
[handwritten]\ COLL. MUS. CONGO Katanga: KakontwérS bois. VIII-1948 N. Leleup\. 81
specimens (65 KMMA, 16 LAPC)\ [blue label] Dans gmbye\ COLL. MUS. CONGO Baudouinville
VIII-1953 H. Bomans\; 9 specimens (7 KMMA, 2 LAPC)\OCL. MUS. CONGO Tanganika:
Kamsabala 1200m. VIII-1953 H. BomanBRepublic of Kenya: 1 specimen (MZLU)\ Kenya. M. ?
[only half of the writing is visible; the label tern] 2050 [handwritten] m T. Palm [printed]\ Cigla
gen. sp. det. Mandelshtam, 2002\ [blue label] LUN&B Jprinted]\; 1 specimen (MZLU)\ 2050
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[handwritten] m T.Palm Kenya, 1660m [printed]\ [bldabel] LUND 269 [printed]\.Togolese
Republic Listen: 4 specimens (MHNG)\ TOGO PALIME, Forét de Klou@f)-24-IV-74 S. Vit\
Ceracissp. [handwritten] J.F. Lawrence [printedRepublic of The Gambia: 6 specimens (MZLU)\
Gambia: Bakau 6-26.X1.1984 leg. T. Pal@®racis cucullatudellié [handwritten] C.Lopes-Andrade
det. 2007 [printed]\ [blue label] LUND 406 [prinfed7 specimens (MZLU)\ Gambia: Bakau 6-
26.X1.1984 leg. T. Palm\Ceracis cucullatusMellié [handwritten] C.Lopes-Andrade det. 2007
[printed]\ [blue label] LUND 243 [printed]Madagascar: 1 specimen (MNHN)\ Madagascar,
Amanarivo, (Sikora)\ [yellow label] Type [handwsti]\ [red card] TYPE\ [red card] LECTOTYPE
[printed] Ennearthrom bilamellatur®ic [handwritten]Ennearthrom bilamellaturRic [handwritten]\
Ceracis cucullatughandwritten] O. ROSE det. [printed] 2010 [handten]\; 1 specimen (KMMA)\
Ambodivoangy [printed] VI-1959 [handwritten] (Lavagle terre) [printed] 39. [handwritten]\ MUS.
ROY. AFR. CENTR. Madagascar Est: Baie d’ Antongil Vadon\. 5 specimens (MNHN)\
MADAGASCAR, Befanamy, Prov. Tullan, 20.VI.1921, Hoisson, petit polypore n.17\; 1 specimen
(MNHN) \ Madagascar, Diego-Suarez, Ch. Alluaud 1898kacissp. (cucullatus gp.) [handwritten]
Det. J.F. Lawrence [printed]\; 1 specimen (MNHN) \ ddgascar\; 1 specimen (MFN)\ Type\
Madagaskar\Cis laminicollis Fairm [handwritten]\ coll. LW. SchaufuB\; 7 spegns (MFN)\
Madagaskar\ coll. LW. SchaufuBMayotte: 1 specimen (MNHN)\ Mayotte [handwritten]\ [blue
label] MUSEUM PARIS, Collection Léon Fairmaire, 190&Reunion: 3 specimens (MNHN)\
Bourbon, Cucullatus [handwritten]\ ex Coll. Melli@andwritten]\; 1 specimen (MNHN)\ Ex :
Musaeo Miniszech [printed]Cucullatus Dej. I. Bourbon [handwritten]\Democratic Socialist
Republic of Sri Lanka: 2 specimens (MHNG)\ CEYLAN Central [printed], Hamgoketa 27.1.70
750m [handwritten], MUSSARD BESUCHET LOBIGeracis cucullatugMell) [handwritten] det.
J.F. Lawrence [printed]\Republic of India: 1 specimen (MHNG)\ Coll. Melly [handwritten] \
CucullatumbDej Bonibay Mellié [handwritten]\Vietnan: 3 specimens (MNHN)\ MUSEUM PARIS,
TONKIN, REG DE HOA BINH, A DE COOMAN 1927\;32 specimens (MNHN) \3171.
[handwritten]\ Hanoi [handwritten]\ [blue label] MMEUM PARIS, Coll. A. CROUVELLE 1915
[printed|\. Brazil: 11 specimens (LAPC)\ BRASIL: MT Chapada dos Guimnai&004 leg. C. Ribas
& R. Campos\.

3.2.Key to adult males ofCeracis of the cucullatus species-group with secondary

sexual characteristics fully developed.

1 Lateral margins of pronotum rounded. First abdomieamtrite with a
broad transversely oval sex patch. Tegmen with apexity a small excavation on
each side. Known only from “llha da Cassumba” (Cadsa island) in Caravelas,
northeastern Brazil.C. cassumbens s Antunes-Carvalho & Lopes-Andrade

r Lateral margins of pronotum subparallel. Firstiamminal ventrite bearing
a circular margined sex patch. Tegmen with apex devogkcavations..2
2() Apex of pronotum projected forward, with itst@mor margin deeply

emarginate forming two diverging horns, which may beutar in cross-section and
narrower at apex. From Mexico to southern BraZil. bicornis (Melli€)

2’ Apex of pronotum projected forward, forming aseal foursquare plate,
slightly emarginated at apex3..
3(2) Aedeagus about 4 times as long as wide. Agrtéhird of tegmen with

sides converging in straight line toward apex. Known driyn southern Mexico
and norther Brazil. C. navarretei Antunes-Carvalho & Lopes-Andrade

3 Aedeagus about 3 times as long as wide. Sidesgofige moderately
curved at the anterior third4.
4 (3) Tegmen with basal portion subtriangular; bastdrior margin thick and

V-shaped; apex of each lateral margin pointing inware@syribg several sensilla
distributed. Penis with basal portion closed, membranates;al margins forming a
well sclerotized arc at the apical portion. Western Eurgfrza, southern Asia and
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islands of the western Indian Ocean. Also known fl@hapada dos Guimaraes in
Midwest Brazil...C. tabellifer (Mellié)

4 Tegmen with basal portion narrowed, differentiateasal interior margin
rounded. Penis with basal portion opened, leaving tfegian limits of the lateral
margins disconnected; apical portion narrowed and westérotized, not forming
an arc..5

5(4) Eighth sternite with anterior margin biconcapepducing a remarkable
subtriangular protuberance that extends beyond theianfémits of the lateral
margins. Tegmen twice as wide as penis and 3x as tigeagreatest width of the
eighth sternite. Penis with lateral margins subparaliehe basal three-fourths and
abruptly converging at beginning of the apical one-fou@hlapagos Islands and
from Mexico to southern Brazil.C. cucullatus (Mellié)

5 Eighth sternite with anterior margin irregular,tnoroduced. Tegmen
about 1.6x as wide as penis and about 1.3x as lotigeageatest width of the eighth
sternite. Penis with lateral margins subparallel at thealbane-third, converging
gradually along the second-third of its length, anduptty converging at beginning
of the apical third. Known only from Nova Teutbniaguthern Brazil... C.
lamellatus (Pic)

3.3.Host fungi and collection data ofCeracis tabellifer (Melli€) in South Africa

A total of 2208 adult specimens of 19 Ciidae speciesewecorded in basidiomes of
30 species of host fungi, of which 60% weéetabellifer The remainder specimens
are of 17 species ofCis Latreille, and of Xylographus seychellensiScott.
Basidiomes of 26 species of host fungi had at leasadokC. tabellifer Therefore,
Ceracis tabelliferis a true polyphagous species. Only basidiomeBRyzhoporus
sanguineus Trametes cingulata Trametes meyeniicf. Coriolus sp. and a
unidentified fungus species were devoid of adGltgabellifer Of the species that
had basidiomes inhabited 63/ tabellifer in 17 there were at least one more ciid
species (not necessarily in the same basidiome). Inp&8ies of host fungi the
number of adult specimens &. tabellifer exceeded 50% of the total of ciids

recorded. These data are provided in Table 1.

4. Discussion

4.1. Taxonomy

The amazing morphological similarity betweéh cucullatus C. lamellatus C.

navarreteiand C. tabellifer challenges the skills of any taxonomist. They are not
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only very similar, but there is a high intraspecific marplgical variability, notable

by the secondary sexual characteristics expressedndfes, as the pronotal
projections. The confused taxonomic history involvi@g cucullatusand species
previously synonymized with it appears to be a reflex wfhsscenario. And it
reinforces the potential and relevance role of thepavative morphology of male
abdominal terminalia for solving taxonomic problems betwessrphologically

similar Ciidae species.

Here we analyse, for the first time, the morphologynudle abdominal
terminalia of C. cucullatus C. lamellatusand C. tabellifer The latter has a
comparatively smaller tegmen with basal portion subtrieamgand basal interior
margin thick and V-shaped. Additionall@. tabelliferhas penis with basal portion
membranous and apical portion forming a well sclerdtizec (Fig. 24). InC.
cucullatusand C. lamellatus the basal portion of the tegmen is narrowed, and the
basal interior margin is rounded and not ticked (Fig232, Both species are similar
in the membranous basal portion of penis, but the apmwsion is different. The
penis inC. cucullatuss narrowed along the apical one-fourth of its lengtid, ia C.
lamellatusit is narrowed at the apical third (Figs 22, 23). Mwer, inC. lamellatus
the eighth sternite has the posterior corners rectangulate it is rounded irC.

cucullatus

4.2.Has Ceracistabellifer a Neotropical or an Afrotropical origin?

Ceracis tabelliferwas described in 1849 from Cape of Good Hope, atahéern
tip of the African continent (Mellié, 1849). Populationsyniee collected throughout
subsaharan Africa and we report here dozens of historgc®rds outside the
Neotropics and a single record from South America (B§). At first, and
considering that the Neotropical specimens is not qyiteal in form compared to
African populations (seeariation in 3.1.3), one might suggest tiattabelliferis an
autochthonous Afrotropical species. However, considethe absence of any other
Ceracison Africa and the great diversity of the genus inNlesv World, including
all the species morphologically similar @ tabellifer we support the alternative
explanation to the remarkable presenceCoftabellifer in subsaharan Africa and

other regions: a successful invasion from the neotsopic
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Among the six species that currently comprisesciheullatusgroup, three
are known to be polyphagous and have a wide geogramtribution:C. bicornis
C. cucullatusandC. tabellifer The latter two are successful invaders and indivglual
of their invasive populations have the largest body sind male abdominal
terminalia (seevariation in the section 3.1.1 and 3.1.3), and are more fraifue
found than their conspecific native populations. Byoeses to selective pressures
in new habitats or due to stochastic events (Lee, 20@HerkK& Taylor, 2008;
Westley, 2011), phenotypic variation between nativd @vasive populations is
quite common in the literature on biological invasiang( Huey et al 2000;
Bossdorfet al 2005;Ahern et al 2009). Species introduced into new habitats by
human activities often face foundation events, whichilenta genetically based
shifts in phenotypic traits, among other effects (Dlugo&dParker, 2008; Keller &
Taylor, 2008). For instance, it is possible that the redomcof number of
antennomeres and drastic reduction (or even losg)rasternal process in the
population from Vietnam were a consequence of foundagftect and genetic drift.
These specimens were collected almost a century adotheay are possibly a
subsample of the non-indigenous faunaCoftabellifer that occupies the African
mainland. Therefore, the curious lack of prosternal ggsseems to be an adverse
effect of inbreeding. To our knowledge, this is thietfrecord of a ciid without that
structure.

Considering (i) that the greatest morphological vaitgbof species in the
cucullatusgroup is found in the neotropics, (ii) the easternmesord ofC. tabellif-
er (Vietnan) is a morphologically impoverished popwafiso we assume it might be
a subsample of the African populations and (iii) the absef othelCeracisin Afri-
ca, we sustain here th@t tabelliferis a Neotropical species introduced elsewhere,
and not the inverse. Note that we cannot prove it, butaogmments are strong

enough to sustain it as the most robust explanatior ahtment.

4.3.Spread and current distribution of C. tabellifer outside the Neotropical

region

During the nineteenth and twentieth century, the cadlacof C. tabellifer varied
substantially over time and space (Fig. 35). For tb&son, they do not depict the

chronological advance of populations on the space, rberely a variation in
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collection effort. Nevertheless, the historical recomis provide here may be
informative and reveal how old is the colonization of s@areas b{. tabellifer

The firstC. tabelliferrecorded in African lands date back to the beginning of
the nineteenth century, although it is possible that itsedroccurred in the previous
century or even before. Until the first half of the twetht century, populations had
been recorded at various localities from Democratic uRkp of Congo and
neighbouring countries. Currently. tabelliferis widely distributed in subsaharan
Africa and possibly one of the most frequently colldateéd species in the continent
(Fig. 35). Several islands at the western Indian @ca@ also inhabited bg.
tabellifer (Scott, 1926; Lawrence, 1967b Lopes-Andrade, 2008)i@npresence in
Sri Lanka and India suggests a possible route of inttaxuthrough these islands.
Considering it has reached Vietnam in the first half ef tihentieth century, if not
before, it would not be a surprise to find the specielseateamaining Oriental region,
or even at the Australotropical, Neoguinean and Naod& regions. In contrast to
the success of this species in tropical zones, thereareecords ofC. tabelliferin
temperate zones (see section 4.5). Each record in BatairFrance were noted as
introductions, but populations are possibly not free-livimd¢poth countries (Abeille
de Perrin, 1874; Orledge & Booth, 2006), and that isiplysthe case for the records

in Italy either.

4.4 Causes for success and potential threat

Examine the invasiveness of a species and predict ehigtivould succeed in new
habitats is still a rather complex task (see Williamson €eFil996; Rosecclat al
2001; Heger & Trepl, 2003; Hayes & Barry, 2008). Hoere comparisons between
autochthonous and invasive species in a given ecosystsnbena way to identify
features determining invasion success (Kolar & Lodd& 2Despite information on
life history and reproductive behaviour of tropical ciade scarce, we hypothesized
below some characteristics that may underly, at leadialhy the successful
establishment and spread Gf tabellifer during the invasion process, and that
continue allowing its dissemination.

Most ciids are mycetobionts, with some species explogegral host fungi,
while others are restricted to a few or even one fwusjus (Guevarat al. 2000).

We show thatC. tabelliferis a remarkably polyphagous species in South Africa
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(Table 1). The available data suggest that this ciidles talexploit more host species
than native ciids, and even more than other specieSiidhe as a whole (see
Lawrence, 1973; Majka, 2007 for host fungi of Nearctids; Graf-Peterst al 2011
for Neotropical ciids; Orlegde & Reynolds, 2005 fadg from Britain, Germany,
North America and Japan). It is noteworthy that polgyha common among widely
distributed species of Ciidae, as@n bicornis(Graf-Peterset al 2011), which also
belong to thecucullatus species group, and other ciids suchCasthoracicornis
(Ziegler) (Lawrence, 1973)Cis bilamellatuswood (Orledgeet al. 2010) andCis
creberrimusMellié (Lawrence, 1973), the latter two introduced iitdn (Orledgeet
al. 2010) and Galapagos Islands (Lawrence, 1971), régplgc The diet breadth has
been seen as a characteristic involved in the invasion ssuafeanimals €.g.
Blackburnet al. 2009), including beetle®(g. Yan et al. 2005; Majeruset al. 2006;
Orledgeet al.2010). Polyphagy has probably contributed to the invasimcess of
C. tabellifer

Ceracis tabelliferis a multivoltine species (as well @s cucullatuy and may
be easily collected throughout the year in South Africhere it is usually the
numerically dominant ciid species within its broad hasige (Table 1). Populations
have been encountered from areas near the coasgtashef up to 1700 meters, and
from urban areas and cultivated lands to endemic tfares savannah (Scott, 1926;
Neser 2012). The polyphagous feeding habit and the vaidge of habitats whidb.
tabelliferis able to self-sustaining suggest a strong adaptive poteXitiad to it, the
notable presence of populations in islands separatetbrigy stretches of ocean
indicate the high ability to transpose long distancesgeeiby active migration or
through human intervention. However, it is still uncledrich are the actual adverse
effects derived from the outstanding presenc€.afabelliferin invaded habitats, or

even if it offers any threat to autochthonous species.

4.5.Global warming: prospects for distribution expansion d C. tabellifer

Despite its eurytopic nature, most population<Coftabellifer are concentrated on
tropical zone or in marginally tropical areas as the syathost Africa. We have no
knowledge of free-living populations in Europe, and esiclyle record from Italy
and mainly from France and Britain can be treated asiégsitl the latter two being

very old records. The supposed record from Britails,wadeed, in a fungus from
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Zambia (Orledge & Booth, 2006). Low temperatures mayabh impediment to
successful establishment of populations in the Palaeaegion. In addition taC.
tabellifer, the morphologically relatedC. cucullatusand C. bicorns are also
restricted to tropical lands. This scenario is subjectedhmges. Several studies
have discussed how the effects of climate change, imguglobal warming, may
affect invasive speciee .. Dukes & Mooney, 1999; Chen, 2008; Hellmaginal.
2008; Waltheret al 2009; Thomas 2010; Huarey al 2011; Smithet al 2012).
Among potential consequences addressed by these auki@ons;rease in successful
establishment rate of invasive species and the range éxpant new habitats
previously unsuitable may be important here. In face lminges in Earth's
temperature, the synergism between a polyphagousnfeduibit and ability to
overcome long distances can facilitate successful estaitgigls and the spread ©f
tabellifer northward into the Palaearctic and even the Nearetioon in a not so

distant future.

4.6.0ther introduced or invasive ciids

Other invasive ciid species have been recorded iargkvegions. The Autralasian
fungivore Cis bilamellatus was accidently introduced in England during the
nineteenth century and is currently distributed acrosgdad, Wales and southern
Scotland, with further records from Ireland, Chanisédnd and France (Orledgs
al. 2010). The invasion success of this beetle in nortBemope is associated to its
capacity to exploit a range of under-used fungal nes®, survive under both wet
and dry conditions, and the low levels of parasitdaidck. So far, there is no proof
that Cis bilamellatusis responsible for any ecological impact in Britain (Odeet
al. 2010).Cis creberrimuswidespread in the neotropics, is considered andoted
species in Galapagos Islands. Together @ittcucullatus they are the unique ciid
species that occupy these islands (Lawrence, 197teyektingly, in the population
of C. cucullatuswe reared in laboratory, we have observed contammdtjoCis
creberrimusin a few basidiomes. These species coexisted in the Basidiome for
a long time, where they appear to have partitionedebeurce temporally. We noted
that C. cucullatushad greater activity in the morning and afternooihjlevCis
creberrimuswas more active in the late afternoon. Moreo@s,creberrimuss able

to exploit the fungus in more advanced stages of decsitigpo Temporal
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partitioning of a host fungus by ciids are not uncomneg. Guevaraet al 2000)
and would not be a surprise to report this behaviotinérwild. Cis fuscipedellie,

an abundant and widely distributed ciid in North Ameries been interpreted as an
invasive species into Cuba, Hawaii, Madeira, Australia Aledv Zealand, with
several parthenogenetic populations (Lawrence 1965arence & Lopes-Andrade
2010). In North America, the parthenogenetic populatiare numerically dominant
and concentrated mainly in the Midwest, while bisexual paijmuls are more
abundant in the Northwest and also occur along theceast and in some areas of
the Gulf Coast states (Lawrence 196 Hgdreule elongatuldGyllenhal) is recorded
throughout the Old World and northern Africa, and thespnce of this minute beetle
in North America has been cited as an invasion from girawrence, 1971;
Majka, 2007), although it is still uncertain. A very intenegtcase of a ciid that has
recently turned to be invasive is that @is chinensisdLawrence. It was described
based on specimens found in commercial dried fungoegd to USA (Lawrence
1991; Madenjiaret al. 1993), but it is apparently not free-living there. A¢ dame
year, the species was recorded to Europe based omspes found free-living in
Italy in 1978, and breeding in Tofu at restaurant in Geyria 1990, but formerly
identified asCis multidentatugPic) (Lohse & Reibnitz 1991)Cis chinensisvas
found free-living in Brazil and it was suggested that igith be conspecific with
ciids namedCis multidentatusrom Europe (Lopes-Andrade 2008). The examination
of the type of Cis multidentatusconfirmed that hypothesis (Rose 2009) and
nowadays it is accepted th@ts chinensigs free-living in Europe (Germany, Italy,
France and Malta), China and Thailand (possibly autbocihs in eastern Asia),
southeastern Brazil and La Reunion, in the westerfatn@®cean (Lopes-Andrade
2008; Rose 2009). Other species are possibly alssive, aEnnearthron victori
Lopes-Andrade & Zacaro, the unique trisnnearthron found in the South
Hemisphere. Most species of the genus are from Asdhjtas interestingly to note
that in at least one Brazilian locality (Ipatinga, in theestd Minas Geraislg. victori

is found together witlCis chinensigLopes-Andrade, 2008). Morphological variation
between allopatric populations appear to be common folyrofathese ciid species
and it is possible that at leaSis fuscipesand Cis creberrimusconstitute species

complex rather than single species (Lawrence, 19674,)19
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5. Conclusion

We refute an ancient scenario in which the broadiyrihuted populations under the
nameC. cucullatuswere interpreted as a cohesive biological unity, esmahstrate
that this ciid in fact hid for a long time two additiosathilar species, which we have
validated:C. lamellatusandC. tabellifer, the latter being the true invasi@eracisin
Africa. Due to the morphological similarity;. cucullatusand C. tabellifer were
historically confused in the literature since they weesctdibed €.g Lesne, 1917;
Scott, 1926), and even the descriptor was “deceivgdhd similarity of these small
beetles (setntroductior). We show that the comparative analysis of male itk
terminalia is the most effective way to distinguish theseiss.

Since the first record of. tabelliferin Africa, and based on the number of
records in the continent and on information drawn ftbewrecent field collections in
South Africa, it becomes evident that this ciid overcaneesequential transitions of
the invasion process successfully (see Kolar & Lo@§§1), at least in African
lands and islands of the western Indian Ocean. Hawelthough its biological
characteristics seem to confer a great competitive alailid suggest a potential
threat to native fauna, it is yet unclear whether the reambdy presence of.
tabelliferin Africa implies in any ecological impact. Due to itst@atial to colonize
new habitats and ability to transpose long distances pitoisable thaC. tabellifer
will spread across tropical lands, but be limited by ltw temperatures of the
temperate zones. But in a warmer scenario, it is plausiblspeculate thaC.
tabellifer will also be able to populate the Palearctic region.

Future researches should evaluate the relatednessvadive and native
populations ofC. tabelliferthrough molecular approach&eracis tabelliferoffer an
exciting opportunity to study the effects of a non-pesetobiont organism to native
community. Our study helps to fill an obvious gap in therditure on biological
invasions, as most studies dealing with biological invasioossider mainly
predatory species, vectors of diseases or herbiooéantial pests of agricultural

crops.
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Table 1 Occurrence of adult ciids in polypore basidiomes cokkieSouth Africa,
between 2002 and 20%0.

Host fungi Native ciids Ceracis tabellifer N

No.of No. and percentage No. and percentage

species of specimens (%)  of specimens (%)

Fomitopsidaceae

Fomitopsis lilacino- 0 - - 1 100 1

gilva

Phaeolus schweinitzii 1 1 11.11 8 88.89 9

Ganodermataceae

Ganoderma 3 41 33.33 82 66.67 123
applanatum

Ganoderma lucidum 0 - - 20 100 20

Ganodermasp. 1 18 46.15 21 53.85 39
Hymenochaetaceae

Phellinussp. 0 - - 2 100 2

Polyporaceae

Coriolopsis polyzona 1 1 1.39 71 98.61 72
Coriolus hirsutus 6 180 64.98 97 35.02 277
Coriolus versicolor 4 166 35.85 297 64.15 463
Funalia sp. 2 32 76.19 10 23.81 42
Lenzites elegans 1 17 7.14 221 92.86 238
Pycnoporus 1 19 100 0 0 19
sanguineus

Polyporus dictyopus 0O - - 132 100 132
Trametes cingulata 4 89 100 0 0 89
Trametes versicolor 1 1 11.11 8 88.89 9
Trametesp.1 1 1 4.76 20 95.24 21
Trametesp.2 1 1 8.33 11 91.67 12
Trametesp.3 0 - - 12 100 12
Trametesp.4 2 4.55 105 95.45 110
Trametesp.5 2 7.96 104 92.04 113
Trametesp.6 2 19 37.25 32 62.75 51
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Stereaceae

Stereum hirsutum& 0
Stereunsp®

Stereum ostrea 4

Thelephoraceae

Thelephorasp. 4
Not Identified 1
Not identified 1

Phaeolus schweinitzii 0
& Coriolus
versicolof

Trametes meyend 1
cf. Coriolus sp”

TOTAL

240

32

17

891

92.31

96.97

100
25

100

40.35

10 100
20 7.69
1 3.03

0
75

29 100
0 0
1317 59.65

10

260

33

29

17

2208

a One sample was lost

b It was not possible to know the exact number of ¢im® each host fungus
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Figure 1. Geographic location of the dissected male specimens.
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6 7

Figures 2—7.Habitusof Ceracis cucullatugMelli¢). Lecotype male (2-52 Dorsal
view. 3 Lateral view.4 Ventral view.5 Label data. Paralectotype female (667).

Dorsal view.7 Ventral view. All figures are in the same scale,eptdhe labels.
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12

Figures 8-12.Habitusof Ceracis lamellatugPic). Topotype male (8—108. Dorsal
view. 9 Lateral view.10 Ventral view. Topotype female (11-12)1 Dorsal view.12

Ventral view.All figures are in the same scale, except the labels.
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17 18

Figures 13-18.Habitusof Ceracis tabellifer(Melli€). Lectotype male (13-15).3
Dorsal view.14 Lateral view.15 Ventral view.16 Label data. Paralectotype female
(17-18).17 Dorsal view.18 Ventral view. All figures are in the same scale, except

the labels.
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23 - 24

22

Figures 19-24.Whole mount preparations of eighth sternite (19-21) asdktagus

(22—-24) showing penis and tegmen ©@éracis cucullatus(Melli¢) (19, 22), C.
lamellatus(Pic) 20, 23) and C. tabellifer (Mellié) (21, 24). All figures are in th

same scale. Scale bar = 0.1 mm.

e
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Figures 25-29. SEM of male specimens o€eracis cucullatus(Melli¢). 25
Dorsolateral view26 Ventral view.27 Ventral view of the mouthpart23 Anterior
and median leg29 Abdominal sex patch. Scale bars: 0.5 mm (25-26% ©nén
(27); 0.02 mm (26, 28).
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Figures 30-34.SEM of male specimens @eracis tabellifer(Melli€). 30 Dorsal
view. 31 Ventral view.32 Ventral view of the mouthpart83 Ventrolateral view of
the head showing an anten84. Abdominal sex patch. Scale bars: 0.5 mm (30-31);
0.05 mm (27); 0.02 mm (26, 28).
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Legend

® Ceracis tabellifer (1800)

O Ceracis tabellifer (1893 - 1931)

O Ceracis tabellifer (1932 - 1970)

@ Ceracis tabellifer (1971 - 2010)

® Ceracis tabellifer (Date unknown),
® Ceracis cucullatus

A Ceracis lamellatus

? Coordinates unknown

Figures 35.Geographic distribution d@eracis cucullatugMellié), C. lamellatugPic)andC. tabellifer(Mellié). The records of. tabelliferare
divided into four time periods, represented byad#nt colors — records undated are representethbly tircles (see map legend). Between 1800
and 1893, no record was found. Record€ otucullatusrom Cuba and Grenada, and®©ftabelliferfrom Zimbabwe and Mauritius Island are
indicated by “?”, because it was not possible tovkhioe exact location of collection. Arrows indicate fhrobable direction of introductions of
C. cucullatusandC. tabelliferin Galapagos Islands and Africa, respectively.
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