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RESUMO

SOUZA-GONCALVES, Igor de, D.Sc., Universidade Federal de Vigosa, marco de
2021. Sistematica e filogenia deCeracis Mellié (Coleoptera: Ciidae). Orientador:
Cristiano Lopes Andrade. Coorientadoras: Lucimar Soares de Araujo e Vivian Eliana
Sandoval Gomez.

Besouros sdo organismos fascinates e geralmente atrativos, ocorrendo nos mais variados
habitats, com excecao dos mares. A ordem Coleoptera é o tAxon mais diverso da Terra,
com mais de 400.000 espécies descritas e cerca de 1i@ddaom espécies viventes

das quas 115 tém representantes no Brasil. Ciidae € a familia mais diversa e abundante
de besouros micetobiontes, com 756 espécies em 51 géneros. Micetobiontes sdo aqueles
gue dependem de fungos como habitat e alimento em todo o seu ciclo de vida, e sdo
organismos importantes para estudos ecoldgicos e evolutBarscis Mellié é o
segundo maior género de Ciidae, com maior diversidade nas areas tropicais e
subtropicais. Com 0 objetivo de compreender as relacbes sub- e supragenéricas de
Ceracis esta tese € dividida em quatro capgubMo primeiro, o objetivo foi descrever

sete novos géneros, a maior parte com base em espécies descrit@eiEmizoe onze

novas espécies de Ciidata regido Neotropical, fornecendo dados de distribuicao
geografica, fungos hospedeiros, chaves de identificacdo e discutimos as afinidades
morfologicas destes novos géneros. No segundo capitulo, o objetivod@Evdesima

nova espécie d€eracis da Guatemala e México, fornecendo dados de distribuicdo
geografica e fungos hospedeiros. No tercemgtulo, o objetivo foi descrever uma

nova espécie d€eracisdo Panamé, Colébmbia, Costa Rica e Brasil, com dados de
distribuicdo geografica e fungos hospedeiros. No quarto capitulo, o objetivo foi testar
pela primeira vez a monofilia d€eracis bem como suas relagbes sub-
supragenéricas, com base em analise filogenética morfolégica. A partir dos resultados,
concluimos quéCeracisé um género polifilético, com o grufarcifer distanciado dos
demaisCeracis e sugere-se que as espécies do ghuipifer devam compor um novo

género.

Palavras-chave: Besouros. Ciidae. Filogenia. Morfologia.



ABSTRACT

SOUZA-GONCALVES, Igor de, D.Sc., Universidade Federal de Vicddarch,
2021. Systematic and phylogeny ofCeracis Mellié (Coleoptera: Ciidae). Advisor.
Cristiano Lopes Andrade. Co-advisoLucimar Soares de Araujo andvian Eliana
Sandoval Gomez.

Beetles are fascinating and generally attractive organisms, occurring in the most varied
habitats, with the exception of the seas. The order Coleoptera is the most diverse taxon
on Earth, with more than 400,000 speciescdbed and about 180 families with living
species, of which 115 have representatives in Brazil. Cigldee most diverse and
abundant family of micetobiont beetles, with 756 species in 51 genera. Micetobionts are
the ones that rely on fungi as habitat and food throughout its life cycle, and are
important organisms to ecological and evolutionary stud@racis Mellié is the
second major genus of Ciidae, and with most diversity at the tropical and subtropical
areas Aiming to understand the sub- and suprageneric relationshi@eaicis this

thesis is divided in four chapters. In the first, the aim was to describe seven new genera,
mostly based on species describedCagcis and eleven new species of Ciidae from

the Neotropical region. We provide data of geographical distribution and host fungi,
identification keys and discussed morphological affinities of these new genera. In the
second chapter, the aim was to describe a @Gevacisspecies from Guatemala and
Mexico, providing data of geographical distribution and host fungi. In the third chapter,
the aim was to describe a n€eracis species from Panama, Colombia, Costa Rica and
Brazil, with geographical distribution and host fungi data. In the fourth chapter, the aim
was to test for the first time, the monophyly Gkracis as well asit sub- and
suprageneric relationships with base on morphological phylogenetic analysisthErom
results, we concluded th@eracisis a polyphyletic genus, with thercifer group, away

from the otherCeracis and it is suggested that specidsfarcifer group should

compose a new genus.

Keywords: Beetles. Ciidae. Phylogeny. Morphology.
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INTRODUCAO GERAL

Besouros (Coleopterénsecta) &oinsetos fascinantes e geralmente atrativos (BEUTEL

et al, 2009). Estes organismos foram nomeados como grupo psibtales no século

IV A.C. (CROWSON, 1981F devidamentearacterizados como insetos com asas em
formato de estojo (ou élitros), do gre@oleon = estojo (BEUTELet al, 2009).
Coleopteros séo altamente diversos, principalmente nas regides tropicar®gcaibt

com mais de 400.000 espécies descritas (LAWRENCHE.RINSKI, 2013). Ha cerca

de 180 familias de Coleoptera com espécies viventes (BOUCHAIRE, 2011,
LAWRENCE & SLIPINSKI, 2013), das quais pelo menos 115 possuem representantes
no Brasil. Portanto, essa ordem compreende ~25% de todas as espéa@dadgaoeh

~40% de todos os insetdSLIPINSKI et al, 2011 MCKENNA et al, 2015), sendo o

taxon mais diverso de organismos da Terra. Os besouros exibem uma grande variedade
de formas, tamanhos e estruturas corporais, refletindo em uma extensa varieadade d
hébitats ocupados ao redor do mundo, com excecdo dos mares (LAWRENCE &
SLIPINSKI, 2013; MCKENNAet al, 2015).Eges organismos desempenhasmais
variadas funcdes ecologicas, valendo-se ressaltar predacdo e controle biolégico de
pragas na agriculturae . Coccinellidae, Carabidae) (CHOCOROSQUI & PASINI,
2000;WYCKHUYS & O’NEIL, 2006; BEUTELet al, 2009; NEW, 2010), polinizagao

(e.g. Cerambycidae, Cleridae, Melyridae e Scarabaeidae) (BERNHARDT, 2000) e
ciclagem de nutrientes no sole.q. Scarabaeidae) (NEW, 2010). Além disso,
representantes de algumas familias podem causar sérios danos a agricultura e ao
armazenamento de grao®.d. Chrysomelidae, Curculionidae e Tenebrionidae)
(BEUTEL et al, 2009; NEW, 2010).

A diversificacdo dos besouros nos mais variados hébitats foi possivel devido a
uma especializadao-evolugcdo de habitos alimentares (MCKENN&A al, 2015)
Dentre os mais variados habitos alimentares encontrados neste taxon, vale destacar a
granivoria, fitofagia, saprofagia, zoofagia, xilofagia, polenivoria, midafa@u
fungivoria), endo- e ectopasaritismo, inquilinismo e parasitoidismo (CROWSON, 1981
LAWRENCE & NEWTON, 1982; LAWRENCE, 1989; LESCHENt al, 201Q
LESCHEN & BEUTEL, 2014 BEUTEL & LESCHEN, 2016). A distribuicdo dos

habitos alimentares dentro das quatro subordens de Coleoptera (Archostermata,
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Myxophaga, Adephaga, Polyphaga) tende a suportar a hipotesesgpeofagia owa
micofagia foi o habito ancestral dentro da ordem (LAWRENCE, 1B&NT et al,

2007). Aproximadamente metade das 180 familias de Coleoptera sdo primariamente
micofagas ou se alimentam de material vegetal modificado por enzimas filingicas

entretanto somente 25 destas familias sédo estritamente micofagas (LAWRENCE, 1989).

A micofagia é o habito de se alimentar do micélio (conjunto de hifas), estruturas
reprodutivas gsomas e basidiomas) ou esporos fungicos (LAWRENCE, 1989;
SCHIGEL, 2012. Muitas espécies de Leoididae sdo consumidoras de esporos fungicos
na fase adtd, porém se alimentam de mixomicetoAmebozoa: Myxogastria)
enquanto sdo larvas; similar mudanca de héabito alimentar na fase adulta é também
conhecida para outros consumidores de esporos como Latridiidae, Nitidulidae e
Sphindidae (SCHIGEL, 2012). Algumas familias sdo associadasmicetos (Fungi:
Ascomycota), valendo ressaltar Clambidae, Cryptophagidae, Corylophidae, Phalacridae,
Ptilidae e Mycetophagidae (LAWRENCE, 1989; SCHIGEL, 2012). Besouros da
ambrosia (Lymexilidae; Scolytinae e Curculionid®atypodinae) cultivam leveduras
em tuneis escavados na madeira, das quais se alimentam (LAWRENCEL1983)s
também esto entre o0s recursos fungicos utilizados por besouros, ressatando-
espécies deOrthocerus Latreille (Zopheridae: Colydiinae)l.ichenobius Holloway
(Anthribidae Anthribinae), Amarygmus Dalman (Tenebrionidae: Tenebrioninae)
TitaenaErichson (Tenebrionidae: Tenebrioninae) (LAWRENCE, 1989jlie Latreille
(Tenebrionidae: Nilioninae) (ALOQUIO & LOPES-ANDRADE, 2016).

Ha ainda uma gama de besouros chamaciostocolos $§ensuSCHEERPETZ
& HOFLER, 1948), que sdo os que estdo associados aos basidiomas de macrofungos
poroides decompositores de madeira (vulgarmente chamadtsetieas-depau”) e
macrofungos lamelados (chamadde cogumelos), ambos basidiomicetos (FRung
Basidiomycota)Os organismos micetocolos tem sido alvo de um crescente intelesse
estudo (HANSKI, 1989; JONSELEt al, 1999; JONSEL & NORDLANDER, 2002;
AMAT-GARCIA et al, 2004; GRAF-PETER®!t al, 2011; ARAUJOet al, 2015).0
interesse por esses organismos advéda sua alta diversidade, importancia na
degradacédo de macrofungesia potencialidade para estudos ecoldgicos e evolutivos

devido: i) seu comportament@.(. geralmente sdo gregarios, com adultos e larvas
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construindo galerias e milhares de individuos cohabitando no mesmo fungo)
(LAWRENCE & BRITTON, 1991; LAWRENCE, 1973; COSTAt al, 1988) ii)
fisiologia (e. g.desenvolvimento de mecanismos contra intoxicagdo pelos compostos
quimicos dos fungos) (MARTIN, 1979); e iii) caracteristicaoldgicas €.9.
especialiacd na utilizacao de diferentes partes dos fungos) (LAWRENCE, 1989).

Os besouros e demais insetos micetdcolos sao divididos em trés categorias, de
acordo com seu grau de dependéncia do fusgns(SCHEERPELTZ & HOFLER,
1948): i) micetoxenos, 0s quais Vvisitam o fungo ocasionalmente, utilizando-o
normalmente como reflgio ou por estarem proximos a recursos de intergpse (
Silphidae, Hydrophilidae, Scarabaeidae e Staphylinidae) (LAWRENCE, 1989); ii)
micetdfilos, que utilizam o fungo como recurso, abrigo ou forrageio em alguma fase do
desenvolvimento €.g. Anobiinae (Ptinidag Endomychidae; Melandryidae;
Mycetophagidae; Nitidulidae; Scaphidiinae, Aleocharinae e Tachyporinae
(Staphylinidae) Trogossitidae e Tetratomidae) (LAWRENCE, 1989; SCHIGEL, 2009,
2012); e iii) micetobiontes, representando uma associacao obrigatéria com o fungo, uma
vez que tanto adultos quanto larvas dependem exclusivamente do fungo como alimento
(e.g. Diaperinae (Tenebrionidae), Dorcatominae (Ptinidae), Erotylidae e Ciidae)
(JONSELL & NORDLANDER, 2002; KOMONEN, 2003; KOMONERKt al, 2003)
Essas categorias sao artificiais e foram propostas antes dos avan¢os no conhecimento
taxondmico, bioldgico e ecoldgico sobre insetos micetdcolos que ocorreram desde a
década de 1980.

Ciidae Leach, 1819

Ciidae é uma familia de pequenos besouros com 756 espécies descritas,
agrupadas em 51 géneros (LAWRENCE, 2016, 2019; SOUZA-GONCALSES,
2018), apresentando uma distribuicdo geografica cosmopolita com excecédo gos polo
(LAWRENCE & LOPES-ANDRADE, 2010). Besouros ciideos estdo dividos em duas
subfamiliasi) Sphindociinae, que inclui uma Unica espécie norte-ameriSahindocis
denticollis Fall, 1917, que ocorre na costa norte da Califérnia (LAWRENCE, 1974;

LAWRENCE, 2016); e ii) Ciinae, que abriga todas as demais espeécies, atualmente
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dividida nas tribos Ciini Leach, Orophiini Thomson e Xylographellini Kawanabe &
Miyatake (LAWRENCE, 2016). Entretanto, ha evidéncias que sustentam monofilia
somente de Xylographellini (LOPES-ANDRADE & GREBENNIKOV, 2015).

O ciclo de vida da maioria das espécies ocorre em basidiomas de macrofungos
poroides (LAWRENCE, 1967). Esses besouros dependem exclusivamente dos
basidiomas como alimento, abrigo, local de cépula e oviposicdo (LAWRENCE, 1973;
NAVARRETE-HEREDIA, 1991;,LAWRENCE & LOPES-ANDRADE, 2010; GRAF-
PETERS et al, 2011). A ocorréncia desses organimos se da normalmente em
basidiomas de Ganodermataceae, Hymenochaetaceae, Polyporaceae, Thelephorarceae
outros fungos decompositores de madeira (LAWRENCE, 1971; LAWRENCE &
LOPES-ANDRADE, 2010). H& poucos registros de ocorréncia de adultos de ciideos
fora dos fungos, sendo os casos mais frequentes de espécies apteras e/ou micropteras
em serapilheira (LAWRENCE, 1971; LOPES-ANDRADE, 200129 besouros ciideos
apresentam uma importancia ambiental essencial, uma vez que sao parte no processo de
degradacdo de macrofungos poroides (LAWRENCE, 1973; ORLEDGE &
REYNOLDS, 2005; GRAF-PETERSt d., 2011). Assim, participam na ciclagem de
nutrientes, dwolvendo ao ambiente os nutrientegdos nessas estruturas reprodutivas,
como zinco, nitrogénio, cadmio e outros elmentos, os quais ficariam indisponiveis na
cadeia tréfica, até que processos naturais mais lentos as degradassem (TddENES
2000; GRAF-PETERS®t al, 2011).

Os ciideos & altamente afetados por modificacdes ambientais que interfiram na
disponibilidade de basidiomas (JONSELL & NORDLANDER, 1995; FOSSLI &
ANDERSEN, 1998; RUKKE, 2000; THUNES®t al, 2000; ARAUJO et al, 2015).

Muitas dasegécies destes besouros sdo restiatdlorestas ou fragmentos florestais

bem preservados, ndo apresentando ocorréncia em vegetacdes secundarias mesmo
quando estas se encontram proximas a areas extremamente bem preservadas (GUMIER-
COSTA, 2004). Existem indicios de que ao menos duas espécies de ¢iadsosis
brasiliensisLopes-Andrade, 2007 €eracis cassumbensimtunes-Carvalho & Lopes-
Andrade, 2011, estejam seriamente ameacadas de extingdo (LOPES-ANDRADE &
LAWRENCE, 2011; ANTUNES-CARVALHO & LOPESANDRADE, 2011;
ARAUJO & LOPES-ANDRADE, 2016), sendo qu#er. cassumbensja foi incluida
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na lista de espécies ameacadas com base em sua ocorréncia conhecida somente de uma
area de restinga (ICMBio, 2018). Entretanto, muitas outras espécies podem estar
extintas ou mesmo ameacadas de exting&ocposequéncia da constante fragmentacao
florestal e perda de habitat (ARAUXDal., 2015). Contudo, ainda é dificil fazer uma
analise de quanto se perde de espécies de Ciidae nas florestas tropicais, pa causa d
escassez de estudos principalmente case fuiatorica, que determinem o encolhimento

das populacdes e a perda de espécies nesses ambientes (C. LOPES-ANERADE

comm).

Ceracis Mellié, 1849

Na familia CiidaeCeracisMellié € o segundo maior género, atualmente com 52
espécies descritas (LAWRENE, 2016; PECCI-MADDALENA & LOPES-
ANDRADE, 2017 SOUZA-GONGALVES & LOPES-ANDRADE, 2020). O género
tem distribuicdo reportada para sete regides biogeografeasuMORRONE, 2015)
(nimero de espécies por regido entre parénteses; algumas dedsias esprem em
mais de uma regido, como descrito abaiRtgotropical (34), Neértica (20), Oriental
(5), Australiana (5), Paleartica (5), Etiope (1) e Cabo WAWRENCE, 1967;
ABDULLAH, 1973; BLACKWELDER, 1945; ANTUNES-CARVALHO & LOPES-
ANDRADE, 2011; ANTUNES-CARVALHO & LOPES-ANDRADE, 2013; PECCI-
MADDALENA et al, 2014; LAWRENCE, 2016; PECCI-MADDALENA & LOPES-
ANDRADE, 2017). A maioria das espécies esta restrita a uma regido biogeografica,
porém 16 espécies tém distiitdo por mais de uma regido (LAWRENCE, 1967,
ANTUNES-CARVALHO & LOPES-ANDRADE, 2013; LAWRENCE, 2016; PECCI-
MADDALENA & LOPES-ANDADE, 2017) i) Neotropical e Paleartica- Cer.
castaneipennigMellié, 1849); ii) Oriental e Paleértica Cer. laminicollis Miyatake,
1982 iii) Neotropical e Neéartica- Cer. californicus (Casey, 1884)Cer. cornifer
(Mellie, 1849),Cer. curtus(Mellié, 1849),Cer. dixiensidTanner, 1934)Cer. minutus
Dury, 1917,Cer. multipunctatugMellié, 1849),Cer. nigropunctatus.awrence, 1967,
Cer. pullulus(Casey, 1898)Cer. punctilatus Casey, 1898Cer. quadricornisGorham,
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1886,Cer. schaefferDury, 1917 Cer. similisHorn, 1894 Cer. singularis(Dury, 1917)
e iv) Neotropical, Etiope, Cabo, Paleartica e Orienér. tabellifer(Mellié, 1849).

Ceracis é mais diverso nas regidebleartica e Neotropical (PECCI-
MADDALENA et al, 2014), sendo estultima a regido com maior diversidade,
incluindo cerca de 40 morfoespécies ja reconhecidas em cole¢cdes como novas para a
ciéncia. Na regido Neartica, a maioria das espécies tem su&mieoem florestas
temperadas distribuidao leste ao sul dos Estados Unidos, incluindo parte da costa do
Golfo do México (LAWRENCE, 1967). Ja na regido Neotropical, as espécies estdo em
sua maioria distribuidas pelfisrestas tropicais do centro-sul Bigxico até o Brasie
incluindo as ilhas do mar do Caribe (LAWRENCE, 1967; ANTUNES-CARVALHO &
LOPES-ANDRADE, 2013; PECCI-MADDALENA et al, 2014; PECCI-
MADDALENA & LOPES-ANDRADE, 2017). No Brasil, a maior parte do
conhecimento da fauna dgeracisesta restta a areas de Mata Atlantica, sendo que
neste bioma os trabalhos mais robustos foram focados basicamente no Sul (GRAF-
PETERSet al, 2011; GRAFet al, 2018) e Sudeste (LOPES-ANDRADE, 2002;
LOPES-ANDRADE et al, 2002 GUMIER-COSTA et al, 2003; ANTUNES-
CARVALHO & LOPES-ANDRADE, 2013; PECCI-MADDALENAet al, 2014;
ARAUJO et al, 2015; PECCI-MADDALENA & LOPES-ANDRADE, 2017).
Trabalhos esporadicos abrangeram espécies ocorrendo em outras regiées geopoliticas
ou biomas do Brdls (ANTUNES-CARVALHO & LOPES-ANDRADE, 2011,
ANTUNES-CARVALHO & LOPES-ANDRADE, 2013; PECCI-MADDALENA &
LOPES-ANDRADE, 201Y.

Biologia deCeracis

Adultos e larvas das espéciesCkracis assim como a maioria das espécies de
Ciidae, vivem, alimentam-se s respoduzem dentro de basidiomasntacrofungos
poroides ou sobre o micélio dos mesmos, abaixo da casca de arvores mortas
(LAWRENCE, 1967; LAWRENCE, 1971; ORLEDGE & REYNOLDS 2005;
LAWRENCE & LOPES-ANDRADE, 2010). Ambos, adultos e larvas, constroem
galerias dentro dos basidiomas, e a fodoala pupa também ocorre dentlo mesmo
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(COSTAEet al, 1988; LAWRENCE & LOPES-ANDRADE, 2010), deixando-0 apenas
para dispersar (OLIVEIRAet al, 2013). Sdo usualmente gregéarios e milhares de
individuos podem cohabitar um mesmo basidioma (LAWRENCE & BRITTON, 1991).
As fémeas normalmente ovipde continuamente por um longo periodo, podesrdo ser

observadas sobreposicdes de geracdoes (LAWRENCE, 1973).

Devido ao fato de cohabiem com os adultos, as larvas s&o facilmente
encontradas e coletadas (SOUZA-GONCALV&SI., 2020). Entretanto, informagdes
sobre morfologia, nUmero de instares e sua duracdo saeasstaditeratura (SOUZA-
GONCALVES et al, 2020). As informacdes existentes até o momento incluem
descricdes completas, desenhos ou citacdes de caraeteristicfologicas gerais,
porém sdo restritas a alguns géneros coB@is Latreille, Ennearthon Mellié,
Octotemnus Mellié, Orthocis Casey, Porculus Lawrence, Ropalodontus Mellié,
SphindocisFall, SulcacisDury, XylographusMellié, e mais recentementeladreule
Thomson (SAALAS, 1923; BOVING & CRAIGHEAD, 1931; ENTWISTLE, 1955;
LAWRENCE, 1974; LAWRENCE, 1987; COSTAt al, 1988; LAWRENCE, 1991,
RUHM & MILEWSKI, 1996; HOLTERet al, 1999; THAYER & LAWRENCE, 2002;
LAWRENCE & LOPESANDRADE, 2010; SOUZA-GONCALVES:t 4., 2020.). A
Unica referéncia a larva d&eracisna literatura € um desenho da visédo dorsal da cabeca
da larva deCeracis thoracicornig(Ziegler, 1845) (comdennearthron thoracicorne
(BOVING & CRAIGHEAD, 1931).

As espécies d€eracis que possuem inforacbes sobre dados bioldgicos na
literatura, foram todas encontradas em fungos decompositores de madeira,
principalmenteem Polyporaceas. str.(LAWRENCE, 1967; PECCI-MADDALENAet
al., 2014). A preferéncia por fungos hospedeiros é bem conhecida para a fauna de
Ciidae Holartica (LAWRENCE, 1973; KAWANABE, 1995, 1996, 1998, 1999;
ORLEDGE & REYNOLDS, 200p Entretanto, informacdes para a fauna Neotropical
ainda sao incipientes (NAVARRETE-HEREDIA & BURGOS-SOLOTIO, 2000
GUMIER-COSTAet al, 2003 GRAF-PETERS al., 2011 PECCI-MADDALENA &
LOPES-ANDRADE, 201). As espécies holarticas deeracis ocorrem em quatro
(TrametesPhellinus Ganodermae Trichaptun) dos seis grupos de hospedeisessu
ORLEDGE & REYNOLDS (2005) utilizados por ciideos, ja conhecidosestificados
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para essa regido. Eetnto, quatro espécies nearticas Ceracis ndo puderam ser
identificados como utilizadores de nenhum dos grupos de hospedeiros, serier elas
curtus Cer. nigropunctatusCer. peckiLawrence, 197% Cer. thoracicornifOLEDGE

& REYNOLDS, 2005).

Os fungos hospedeiros do grupbrametes correspondem ao gruporiolus’
de Lawrence (1973 “Polystictus versicoldr de Paviour-Smith (1960), sdao um
conjunto bem definido e extenso que compreende todos os fungos trametoides, 0s quais
sdo caracterizados por basidiomas finos eawans, com hifas palidas emsistema
trimitico (presenca de hifas esqueletais, de ligacdo e generativas) (LAWRESICH.
Dentre os géneros mais comuns, vale destbearites(Polyporaceae)Pycnoporus
(Polyporaceae), Schizophyllum (Schizophyllaceae) e Trametes (Polyporaceae)
(LAWRENCE, 1973 ORLEDGE & REYNOLDS, 2005). As espécies desse grupo sao
comumente hospedeiras das seguintes espéciesrdeis Cer. cornifer Cer. dixiensis
Cer. minutissimugMellié, 1849), Cer. minutuse Cer. quadricornis(ORLEDGE &
REYNOLDS, 2005).

No grupo Phellinus estdo espéciede Hymenochaetaceae e outras familias
relacionadas, que sao caracterizadas pelos basidiomas lenhosos (perenes ou
persistentes) ou fibrosos (anuais), com hifas marronsef@mitv, ficam pretas na
presenca de hidréxido de potassiOH) em sistema monomitico (presengca somente
de hifas generativas) ou dimitico (presenca de hifas esqueletais e generativas)
(LAWRENCE, 1973). Como exemplos, ressaltseCyclomycegHymenochaetaceae),
Inonotus  (Hymenochaetaceae), Phaeolus (Laetiporacede e  Phellinus
(Hymenocahetaceae) (LAWRENCE, 1973; ORLEDGE & REYNOLDS, 20Dé&acis
gue normalmente ocorrem nesse grupo de fungos hospedeiroeadojaponus
(Reitter, 1878)Cer. laminicollisMiyatake, 1982Cer. magistelLawrence, 1971Cer.
obrieni Lawrence, 1967Cer. punctulatusCer. pulluluse Cer. singularis(ORLEDGE
& REYNOLDS, 2005).

As espécies pertencentes ao gr@amodermaormam um grande conjunto €u
€ o mais deficientemente definido, correspondente aproximadamente ao grupo

“Polyporus betulinds de Paviour-Smith (1960), cujos representantes possuem
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egoroforos com caracteristicas bem heterogéneas, mas os basidiomas sdo geralmente
corticeos a lenhosos (peex) com hifas palidas a marrons em sistemas monomiticos,
dimiticos ou, mais usualmente, trimitico (LAWRENCE, 1973). Destacam-se nesse
grupo os génerosBjerkandera (Phanerochaetaceaepaedaleopsis(Polyporaceae),

Fomes (Polyporaceae)Fomitopsis (Fomitopsidaceae),Ganoderma(Polyporacea) e
HeterobasidionBondarzewiaceae) (LAWRENCE, 1973; ORLEDGE & REYNOLDS,
2005). As espécies dE€eracis que utilizam hospedeiros desse grupo s@er.
californicus Cer. multipunctatusCer. salleiMelli€, 1849e Cer. simiis (ORLEDGE &
REYNOLDS, 2005).

O grupoTrichaptumé formado somente pelo género que d4 nome ao grupo,
pertencente a ordem Hymenochaetales, corréspnao grupo “Hirschioporu$ de
Lawrence (1973)cujos basidiomas séo finos, coriaceos ou rigidos, cées pélidas
em sistema dimitico e himénio encrustado com cistidios (LAWRENCE, 10&@jcis
powelli Lawrence, 1967 é a Unica espécie do género conhecida por ocorrer
exclusivamente em espécies deichaptum (LAWRENCE, 1967; ORLEDGE &
REYNOLDS, 2005.

Com elagéo a fauna Neotropical, ha somente dois trabalhos mostrando o uso de
grupos de fungos hospedeiros por ciideos, sendo um deles focado nas espécies
mexicanas (NAVARREE-HEREDIA & BURGOS-SOLORIO, 2000) e o outro nas
espécies do Sul do Brasil (GRAF-PETERS., 2011). Navarrete-Heredia & Burgos-
Solorio (2000) demonstraram padrdes similares aos apresentados para as espécies que
ocorrem também nos Estados Unidos (LAWRENCE, 1973; ORLEDGE-REYNOLDS,
2005), mas as espécies pertencentes exclusivamente aNfeatnapical Cer. bicornis
(Mellié, 1849) Cer. cucullatugMellié, 1849),Cer. furciferMelli€, 1849 Cer. militaris
Mellié, 1849) nado foram relacionadas a nenhum grupo de hospedeiros e deixadas como
incertae sedigNAVARRETE-HEREDIA & BURGOS-SOLORIO, 2000). @f-Peters
et al. (2011) incluiram somente seis espécies (trés morfoespécigSgrdeis Cer.
bicornis Cer. cornifer (como Cer. simplcicornis (Pic, 1916a)e Cer. limai Lopes-
Andradeet al, 2002.Ceracis bicornisapresentou habito poligafo, ocorrendo em varios
fungos e, portanto, ndo pode ser colocado em nenhum dos grupos de hospedeiros

identificados em trabalhos anteriores; enquantoQgre cornifermanteve o padrdo ja
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apontado em trabalhos prévios e utiliza fungos do gfupmetesja Cer. limai utiliza
fungos do grup®hellinus(GRAF-PETERSet al, 2011).

Quatro espécies deCeracis apresentam um grau de associacdo mais
especializadacom relacdo ao uso de fungos hospedeiros, compondo o @epo
furcifer: Cer. cornifer Cer. furcifer, Cer. hastife (Mellie, 1849) eCer. ruficorns Pic,
1916a (PECCI-MADDALENA & LOPES-ANDRADE, 2017). H& poucos registros
dessas espécies em fungos dos géraanetese LenziteLAWRENCE 1967, 1973).
Entretanto, a maior parte dos registros das espécies do fmgier se da em
basidiomas deéPycnoporus sanguineu&.) Murrill (Polyporaceae) (MELLIE, 1849;
LAWRENCE, 1973; GUMIER-COSTAet al, 2003; ORLEDGE & REYNOLDS,
2005; GRAF-PETERSet al, 2011; PECCI-MADDALENA et al, 2014; PECCI-
MADDALENA & LOPES-ANDRADE, 2017). H& poucos registros de animais
alimentando-se dByc. sanguineus essa restricdo no consumo pode estar relacionado
ao alto grau de toxicidade dos basidiomas dessa espécie (PECCI-MADDAEENA
LOPES-ANDRADE, 2017), uma vez que apresentam altas concentracbes de
cinabarinas e substancias toxicas com acéo antibiotica (SMAN&, 2003; GRAF-
PERTERS et al, 2011; PECCI-MADDALENA & LOPES_ANDRDE, 2017).
Portanto, espécies do grufuwcifer demonstram ser os Unicos animais verdadeiramente
especializados no conmso de Pyc. sanguineu¢PECCI-MADDLAENA & LOPES-
ANDRADE, 2017), sendo provavelmente resistentes aos compostos téxicos e
antibioticos desse fungo (GRAF-PETERS al, 2011). O fato desses besouros
utilizarem praticamente somente esse hospedeiro, que é an@adistibuido em
areas abertas da regido Neotropical, pode ter colocado as espécies do grupo numa estase
evolutiva (PECCI-MADDALENA & LOPES-ANDRADE, 2017).

Uma vez que esses besouros sédo altamente dependentes da disponibilidade de
basidiomas (ARAUJ@t al.,2015), estes podem disseminar consigo espécimes em seu
interior levando a processos de invasao bioldgica (ORLEBIGH, 2010). H4 pouca
espécies de ciideos conhecidas por serem invasoras GisrbitamellatusVood, 1884
(ORLEDGEget al, 2010; LOPES-ANDRADE & LUER, 2014%. chinensigd.awrence,

1991 (LOPES-ANDRADE, 2008aLAWRENCE, 2016; SOUZA-GONCALVES &
LOPES-ANDRADE, 2018) €C. fuscipesMellié, 1849 (LAWRENCE, 2016). Com
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relacdo ao géner&eracis duas espécies ja foram identificadas como inassor
(ANTUNES-CARVALHO & LOPESANDADE, 2013): Cer. cucullats e Cer.
tabellifer. A primeira com origem na América do Sul e introduzida em Galdpagos;
enquanto que a segunda é nativa da regido Neotropical e foi introduzida na Africa, Sul e
Sudeste da AsiaANTUNES-CARVALHO & LOPES-ANDRADE. 2013; PECCI-
MADDALENA et al, 2014). Entretanto, os esfeitos dessas invasdes nas populacdes
locais ainda ndo é conhecido (ANTUNES-CARVALHO & LOPES-ANDRADE, 3013
Porém, ha evidéncias deeaCGer. tabelliferndo tem deslocadas espécies nativas da
Africa do Sul de seus recursos, mas provavelmente tem usado fungos que ndo eram
previamente utilizados e estdo dispp@is nas comunidades invadidas (SOUZA-
GONCALVES, 2017).

Histérico taxondémico

Ceracisfoi originalmente descrito como um subgénero dentr&migearthron
Mellié (1847), para agrupar as espécies que possuiam as antenas com oito segmentos ao
invés de nove, sendo eldsan. (Cer.) castaneipenniknn. (Cer.) furcifer, Enn.(Cer.)
militaris, Enn. (Cer.) salleie Enn (Cer.) variabillisMellié, 1849 (MELLIE, 1849).
Entretanto, Lacordaire (1857) elev@eracisa género e, apos esta mudanca, autores
adicionaram espécies em ambos 0s géneros, normalmente baseados na diferenca do
namero de segmentos antenais (LAWRENCE, 1967). &aoer (1967) redefiniu os
limites deCeracis designandcer. sallei como espécie-tipo do género, e transferiu 15
espécies validas do géndfanearthron Cer. bicornis Cer. bilamellatugPic, 19163
Cer. californicus Cer. cornifer Cer. cucullatusCer. curtus, Cer. cylindricus(Bréthes,
1922), Cer. hastifer Cer. japonus Cer. lamellatus(Pic, 1939), Cer. monocerus
Lawrence, 1967 (nome substitutivo pafann. unicorne Casey, 1898),Cer.
multipunctatus Cer. nigricans (Fauvel, 1904), Cer. pululus, Cer. shkokuensis
(Miyatake, 1954)Cer. simplicicornisCer. tabellifere Cer. taurulus(JacquelinDuval,
1857). Algumas espéciemmbém foram transferidas, oriundas de outros géneros
(LAWRENCE, 1967) Cer. dixiensis Cer. evansi(Blair, 1944),Cer. furcatus(Bosg
1791), Cer. latirostris (Gorham, 1886) eCer. singularis Lawrence (1967) também
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descreveu trés novas espéciea (nigropunctatusCer. obrienie Cer. powell), propds

novas sinonimias, forneceu uma revisdo das espécies Nearticas, juntamente com uma
chave de identificacdo para as espécies com ocorréncia na América do éNorte
proposicao de afinidades morfoldégicas com as espécies Neotropicais e Orientais. Além
disso, duas espécies foram transferidas para o g€ige(Ger. tricornis Gorham, 1883

e Cer. sunatrensisPic, 1916b)e trés deixadas commcertae sedigCer. bifurcus
Gorham, 1898Cer. laticornisPic, 1922e Cer. particularisPic, 1922) (LAWRENCE,

1967). Lawrence (1967) ainda propds dois grupos de espécies para aquelas que
compartilhavam similadades morfolégicasi) grupo Cer. furcife o qual incluia
originalmente nove espécies Cer. cornifer Cer. cylindricus Cer. furcifer Cer.

hastifer, Cer. monocerusCer. ruficornis Cer. simplicicornis(sinonimizado conCer.

furcifer no mesmo trabalho)Cer. unicornisGorham, 1898 Cer. semipallidusPic,

1922 e ii) grupoCer. cucullatus com cinco espécies incluidas originalment€er.
cucullatus Cer. bicornis Cer. tabellifer Cer. billamelatuse Cer. lamellatus sendo as

trés Ultimas sinonimizadas co@er. cucullatusno mesmo trabalho. Poucos anos apoés
ese extenso trabalho, Lawrence (1971), em seu estmle a fauna nortenaericana

de Ciidae, descrew mais duas espécie€dr. magistere Cer. pecKj, forneceu chaves

de identificacdo atualizadas das espéeiggormacdes adicions sobre distribuigo e

fungos hospedeiros daquela fauna.

Apoés os trabalhos de Lawrence (1967, 1971) focados principalmente na fauna
Nearica, 0 géner&eracisficou sem ser revisitado por quase trés décadas, até que
autaes comecaram a trabalhar com a fauna Neotropical. LApdsade (2002)
discutindo os avangos no conhecimento da fauna brasileira de Ciidae, prop6s um novo
grupo Cer. furcatu} para quatro espécies taxonomicamente probleméaticas:
furcatus Cer. militaris, Cer. variabillis e Cer. minutus(indicado comcCer. furcifer—
lapsus calami(ANTUNES-CARVALHO & LOPESANDRADE, 2011). No mesmo
ano, Lopes-Andradet al. (2002) propuseram um novo grupo para trés espécies (uma
delas nova), que dentre outras carasfieais, possuiam antenas com dez segmentos, no
chamado grupcCer. singularis Cer. furcicollis (Blair, 1935), Cer. limai Lopes-
Andradeet al, 2002 eCer. singularis Apos quase uma década, o géreeoacisvoltou

a ser alvo de estudo, dessa vez com dir@dao do grupaucullatuspara a inclusao de
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duas novas espécies Neotropicais (ANTUNES-CARVALHO & LOPES-ANDRADE,
2011) Cer. cassumbensesCer. navarreteiAntunes-Carvalho & Lopes-Andrade, 2011.
Passados dois anos, Antunes-Carvalho & Lopes-Andrade)(20altaram populacdes
disjuntas sob o nom€er. cucullatuscomparando a morfologia de espécimes oriundas
das mais variadas regides biogeograficas. Casudtado, as sinonimias propostas por
Lawrence (1967) par@er. cucullatudoram revertidas, reestadbeendoCer. lamellatus

e Cer. tabellifer e proponddEnn. bilamellatumPic, 1916acomo sinonimia deCer.
tabellifer (ANTUNES-CARVALHO & LOPES-ADNRADE, 2013). Além disso,
forneceram uma chave de identificacdo para as espécies do gmaplatus e
discutimm o sucesso de invasao @er. tabellifer no afrotrépico e outras regi8e
(ANTUNES-CARVALHO & LOPES-ANDRADE, 2013). Subsequentemente, Pecci-
Maddalenaet al. (2014) descreveram uma nova espéci€dmcisda Mata Atlantica,
Cer. zarathustraPecci-Maddalea et al, 2014, discutindo as similaridades da mesma
com as demais espécies ja conhecidas da fauna brasileira, principalmente com as do

grupofurcifer.

Recentemente, o género foi redescrito e reportado pela primeira vea para
Austrdalia, juntamente com a descricdo de quatro espécies novas docgcufatus
(Cer. christmasensisawrence, 2016Cer. communidawrence, 2016Cer. divergens
Lawrence, 2016 €er. fictus Lawrence, 2016), além, de uma chave de identificacao
para as espécies da regidao Australiana (LAWRENCE, 2016). Entrefa&nt@ommunis
e Cer. christmasensisdo morfologiamente similares Ger. tabellifer e devem ser
conspecificas (C. LOPES-ANDRAD#&ers. comn).

Em uma continuacdo ao estudo das espécieSedacis Neotropicais, Pecci-
Maddalem & Lopes-Andrade (2017) realizaram uma revisdo do gréyraifer,
reduzindo o grupo a quatro espéciesr. cornifer— com quatro novas sinonimigsnp.
cylindricum Brethes, 1922 Cer. monocerusEnn. simplicicornePic, 1916ae Cer.
unicornisGorham, 1898 Cer. furcifer, Cer. hastifee Cer. ruficornis Adicionalmente,
os autors forneceram uma chave de identificagdo para as espécies dofgrcifer,
compilaram dados sobre o uso &gc. sanguineugor animais e discutirana
importancia das espécies dougp como consumidores especializados desse fungo
(PECCI-MADDALENA & LOPES-ANDRADE, 2017).



22

Portanto, considerando o conhecimento do género até o presente momento, estas
sdo as especies incluidas, com suas respectitivas sinonimias, localidade-tipo e
distribuicad:

Ceracis Mellié 1849: 375 (como subgénere d&nnearthron. ET: Ennearthron
(Ceracig sallei Mellié 1849 (designacéo subsequente, Lawrence 1967).

1. Ceracis bicornis(Mellié 1849: 374) Ennearthron; Lawrence 1967: 97. LT
Peru. D: Peru, Brasil e México.

2. Ceracis bifurcusGorham 1898: 332, pl. 27, figs. 10, 10a); Lawrence 1967: 98.
LT: SAoVicente. [ncertae sedis

3. Ceracis californicugCasey 1884: 36)Hnnearthron; Lawrence 1967: 107, fig.
15; Lawrence 1971: 49LT: Calfornia (Estados Unidos). D: Qesla América
do Norte, incluindo México.

-Ennearthron convergenSasey 1898: 89; Lawrence 1967: 107 (sinonimizadab).
Los Angeles (California, Estados Unidos).

-Ennearthron discolorCasey 1898: 89; Lawrence 1967: 107 (sinonimizach®).
Sonoma Co.¢diférnia, Estados Unidos).

-Ennearthron grossulm Casey 1898: 89; Lawrence 1967: 107 (sinonimizagdo). LT: Sul
da Califérnia (Estados Unidos).

-E. coloradens®ury 1917: 22; Lawrence 1967: 107 (sinonimizacdo). LT: Grand Lake
(Colorado, Estados Unidos)

-E. oregonudury 1917: 22; Hatch 1962: 235 (sinonimiza¢éo). LT: Corvallis (Oregon
Estados Unidos).

4. Ceracis cassumbensitunesCavalho & Lopes-Andrade, 2011: 53. LTIlha
da Cassumba” (Caravelas, Bahia, Brasil). D: Conhecido somente da localidade
tipo.

5. Ceracis castaneipennislellié 1849: 376, pl. 12, fig. 21; Lawrence 1967: 97.
LT: Cuba. D: indias Ocidentais, Europa (introduzida?).

-Cis nitidulus Mellié 1849: 334, pl. 11, fig. 11; Reitter 1878: 28 (sinomizacgéo);
Lawrence 1967: 97. LT: Lombardy (lig).
-Ceracis aterPic 1922: 2; Lawrence 1967 (sinonimizac¢ad): Guadalipe.
-Ceracis rufipedic 1922: 2; Lawrence 1967 (sinonimizacao). LT: Guadalupe.
Ceracis christmasensisawrence 2016: 20. LT: llha Christmas.
Ceracis communitawrence 2016: 21. T Ben Boyd N. P. Bittangabee (Nova
Gales do Sul, Austri). D: Leste da Australia (Victoria ao norte de
Queenslanyg llha Norfolk e Ilha Christmas.

8. Ceracis cornifer(Mellié 1849: 371, pl. 12, fig. 18)Ehnearthron; Lawrence
1967: 97; Pecci-Maddalena & Lopes-Andrade 2017: 7. LT: Brasil. D: Brasil,
sudoeste do México, ilhas do Caribe, sul dos Estados Unidos e Argentina.
-Ceracis cylindricus(Bréthes 1922: 303)Ennearthron); Lawrence 1967: 97; Pecci-

Maddalena & Lopes-Andrade 2017 (sinonimizacéo). LT: @Gkherquiza (Argentina).

N o

! A lista aqui apresentada, néo leva em consideracéo as espécies novas resultantes desta teqeeuma vez
estas espécies sdo parte dos resultados obtidos durante o desenvolvirrabtdidn ET: espécie-tipo,
LT: localidade tipo, D: distribuic&o.
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-Ceracis monocerusawrence 1967: 115, nome substitutivo pamsmearthron unicorne
Casey 1898: 90 (n&0eracis unicornisgsorham 1898); Lawrence 1967: 115, fig. 20; Lawrence
1971: 499; Pecddaddalena & Lopes-Andrade 2017 (sinonzajdo). LT: Florida (Estados
Unidos).

-Ceracis simplicicornis(Pic 1916a: 19) Ennearthron; Lawrence 1967: 97; Pecci-
Maddalena & Lopes-Andrade 2017 (sinonimizac&d). Buenos Aires (Argentina).

-Ceracis unicornisGorham 1898: 332; Lawrence 1967: 98cérdMaddalena & Lopes-
Andrade 2017 (sinonimizag). LT: S&o Vicente.

9. Ceracis cucullatugMellié 1849: 372, pl. 12, fig. 19Fhnearthron; Scott 1926:

37, Lawrence 1967: 97; Antunes-Carvalho & Lopes-Andrade, 2013: 5 (novo

saso). LT: Caiena (Guiana Francesa). D: Brasil, Coldmbia, Cuba, Equador,

Guiana Francesa, Guadalupe, Granada, Ilha Galapagos, México e Panama [veja

Lawrence 1967a, p. 99; Antunes-Carvalo & Lopes-Andrade 20139p. 8

10.Ceracis curtus(Mellié 1849: 367, pl. 12, fig. 15)Efinearthror; Lawrence

1967: 110; Lawrence 1971: 49/T: Havana (Cuba). D: Sudeste dos Estados

Unidos, Bahamas e Grandes Antilhas.

-Cis obesudViellié 1849: 335, pl. 11, fig. 13; Lawrence 1967 (sinonimizagdo). LT:
América do Norte.

-Ennearthron compactBury 1917: 21; Lawerce 1967 (sinonimizacao). LT: Key West
(Flérida, Estados Unidos).

11.Ceracis divergend.awrence 2016: 22. LT: Enoggera Reserve (Queensland,
Austrdalia). D: Austrdlia (norte de Nova Gales do Sul ao norte de Queensland).

12.Ceracis dixiensis(Tanner 1934: 47) (ctotemnu®, Lawrence 1967: 112;
Lawrence 1971: 498. LT: Zion National Park (Utah, Estados Unidos). D:
Sudoeste dos Estados Uniddgléxico.

13.Ceracis evans{Blair 1944: 126) $colytoci}, Lawrence 1967: 97. LT: Taveuni
(Fiji). D: Fiji.

14.Ceracis fictusLawrerce 2016: 23. LT: Brigalow Research Stn (Queensland,
Australia). D: Australia (centro-oeste de Queensland

15.Ceracis furcatugBosc 1791: 6)Bostrichug; Bosc 1792: 259, pl. 38, fig.s-&.
Lawrence 1967: 97. LT: Jamaica. D: Jamaica.

16.Ceracis furcicollis(Blair 1935: 295, fig. 4) Cis); Zimmerman 1938: 206, fig.
1h-i; Lawrence 1967: 97. LT: Kopaafaa (Hiva Oa). D: Rapa e Marquesas.

17.Ceracis furciferMellié 1849: 379, pl. 12, fig. 24; Gorham 1886: 359; Gorham

1898: 331. Lawrence 1967: 97; Pecci-Maddalena & Lopes-Andrade 2017: 16.

LT: Caiena (Guiana Francesa). Guiana Francesa, Peru, Suriname, Guatemala

(Izabal), Guadalupe, Saodénte, México e Brasil.

-Ceracis militarissensu Gorham 1883: 223, pl. 10, fig. 26.

-Ceracis semipalliduRic 1922: 3; Lawrence 1967 (sinonimizacao). LT: Guadalupe.

18.Ceracis hastifer(Mellié 1849: 370, pl. 12, fig. 17)Eqnearthron; Lawrence

1967: 97; Pecci-Maddalena & Lopes-Andrade 2017: 19. LT: Colémbia. D:

Colémbia, Brasil e Peru.

19.Ceracis japonug(Reitter 1878: 36) Ennearthron; Lawence 1967: 97. LT
Jaf@o D: Ja@o.

20.Ceracis lamellatus (Pic 1939: 8) [Ennearthron; Lawrence 1967: 97
(sinonimizagdo);  Antunes-Carvalho &  Lopes-Andrade  2013: 9
(reestabelecimento). LT: Nova TeutOnia (Santa Ctarina, Brasil). Di.Bras
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21.Ceracis laminicois Miyatake 1982: 77, fig. 3; Kawanabe 1994: 270
(distribuicdo).LT: Kenting Park (Pingtung Hsien, Taiwan). D: Taiwan, Japao
(Ilha Okinawa-hontd.

22.Ceracis laticornis Pic 1922: 3; Lawrence 1967: 98. LT: Guadalupe. D:
Guadalup. [incertae sedis

23.Ceracis latrostris (Gorham 1886: 355)Xylographu$;, Lawrence 1967: 97. LT
Zapote (Guatemala). D: Guatemala.

24.Ceracis limaiLopes-Andrade, Madureira & Zacaro 2002: 60: Nigosa, “Mata
da Biologia” (Minas Gerais, Bral. D: Sul e sudeste do BrasArgentina [n&o
publicado]

25.Ceracis magistet.awrence 1971: 498. LTLignum Vitae Key (Florida, Estados
Unidos). D: Conhecido somente da localidade tipo.

26.Ceracis militarisMellié 1849: 378, pl. 12, fig. 23; Gorham 1883: 223, pl. 10,
fig. 26 [identificacdo incorreta]; Gorha 1886: 359; Gorham 1898: 331.
Lawrence 1967: 97. LT: Veracruz (México). México e Sao Vicente.

27.Ceracis minutissimugMellié 1849: 334, pl. 11, fig. 12)J(s); Lawrence 1967:
113, fig. 18; Lawrence 1971: 499. LT: Boston (Massachusetts, Estados Unidos).
D: Leste da América do Norte.

28.Ceracis minutudury 1917: 25; Lawrence 1967, 114, fig. 19; Lawrence 1971:
499. LT: Palm Beach (Florida, Estados Unidos). D: Sul do Texas e Florida
(Estados Unidos), Bahamas e Grandes Antilhas.

29.Ceracis multipunctatugMellié 1849: 368, pl. 12, fig. 16)Ehnearthro;
Lawrence 1967: 116, fig. 24; Lawrence 1971: 499. LT: Cuba. D: Alabama e
Florida Egtados Unidos)México e indias Ocidentais.

30.Ceracis navarreteiAntunes-Carvalho & Lopes-Andrade, 2011: 57. LT: Dos
Amates (Veracruz, México). D: Sul do México.

31.Ceracis nigricangFauvel 1904: 163)Hnnearthron; Lawrence 1967: 97. LT
Noumea (Nova Caleddnia). Dlova Caledonia.

32.Ceracis nigropunctatukawrence 1967: 118, fig. 16; Lawrence 1971: 499. LT
4 mi. S Grosse Tete (Luisiana,t&s Unidos). D: Luisiana Texas (Estados
Unidos), Méxco ao Panama e Brasil (Pard, Espirito Santo).

33.Ceracis obrieniLawrence 1967: 119, fig. 25; Lawrence 1971: 499. LT: 2301
Patagonia (Arizona, Estados Unidos). D: Sudeste do Arizona (Estados Unidos)
ao sul de Sinaloav{éxico).

34.Ceracis palacepZimmerman 1942: 51, fig. 1a, b, g, h, j, pl. 1, fig. D; Lawrence
1967: 97. LT Guam.D: Guam.

35.Ceracisparticularis Pic 1922: 3; Lawrence 1967: 98. LT: Guadalupecdrtae
sedig

36.Ceracis peckiLawrence 1971: 499. LT: Florida Caverns State Park (Florida,
Estados Unidg). D: sudeste dos Estados Unidos.

37.Ceracis powelliLawrence 1967: 120, fig. 23; Lawrence 1971: 900 Rustler
Park (Arizona, Estados Unidos). D: Sudeste do Arizona (Estados Unidos) ao sul
de Durango (México).

38.Ceracis pullulug(Casey 1898: 90Fnnearthron; Lawrence 1967: 121, fig. 22;
Lawrence 1971: 501. LT: Florid&Estados Unidos). D: Sul dos Estados Unidos
e Grandes Antilhas.
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39.Ceracis punctulatu€asey 1898: 90; Lawrence 1967: 123. LT: Fléri@ggdos
Unidos). D: Leste da América do Norte, Cuba e Jamaica.
-Ceracis punctulatus rubriculusawrence 1967: 124, fig. 13. LT: 10 mi. S Columbia
(Missouri, Estados Unidos).
40.Ceracis quadricornisGorham 1886: 359; Lawrence 1967: 127, fig. 17;
Lawrence 1971: 501. LT: Tuxtla (México). D: Sul do Texas (Estados Unidos),
México a Costa Rica.
41.Ceracis quadridentatu®ic 1922: 3; Lawrence 1967: 97. LT: Guadalupe. D:
Guadalupe.
42.Ceracis ruficornisPic 1916a: 20; Lawrence 1967: 97; Biedaddalena &
Lopes-Andrade 2017: 22. LT: Blumenau (Santa Catarina, Brasil).d31.Br
43.Ceracis salleiMellié 1849: 377, pl. 12, fig. 22; Lawrence 1967: 128, fig. 11;
Lawrence 1971: 501. LT: New Orleans (Luisiana, Estados Unidos). D: Leste da
América do Norte.
44.Ceracis schaeffelDury 1917: 25; Lawrence 1967: 130, fig. 14; Lawrence 1971:
502. LT: Brownsville (Texas, Estados Unidos). D: Sul do Texas (Estados
Unidos)e leste do México.
45.Ceracis shikokuensigMiyatake 1954: 56, figs. 3A, 7A, 7B, 7K, 10C, 10J)
(Ennearthron; Lawrence 1967: 97LT: Omogokei (lyo, Shikoku, Japéo). D:
Conhecido somente da localidade tipo.
46.Ceracis similisHorn 1894: 391; Lawrence 1971: 502. LT: Coral de Piedra (Baja
California, México). D: Baja California e NayarMgéxico) a Costa Rica.
47.Ceracis singularis(Dury 1917: 14) Xestoci$, Lawrence 1967: 131, fig. 12;
Lawrence 1971: 504.T: Cincinnati (Oklahoma, Estados Unidos). D: Leste da
Ameérica do Norte e Costa Rica.
48.Ceracis tabellifer(Mellié 1849: 373, pl. 12, fig. 20Efnearthron; Lawrence
1967: 97 (sinonimizap); Antunes-Carvalho & Lopes-Andrade 2013: 11
(reestabelecimento). LT: Cabo da Boa Esperanca (Africa do Sul). D: Africa do
Sul, Mauricio, Reunido, Seicheles, Aldabra, EeafRepublica Democartica do
Congo, india, ItdiaQuénia, Madagascar, Mayotte, Karbique, Ruanda, Sri
Lanca, Tanzania, Gabia, Togo, etid, Zambia (introduzido) e Brasil (terra
nativa). [veja Antunes-Carvalho & Lopes-Andrade 2013152
-Ennearthron bilamellatur®ic 1916a: 20; Lawrence 1967: 97 (sinonimizado &sn
cucullatug; AntunesCarvalho & Lopes-Andrade 2013: 11 (sinonimizado doen tabellifer)
LT: Madagascar.
49.Ceracis taurulus(Jacquelin-Duval 1857: 245, pl. 9, fig. 13nnhearthron);
Lawrence 1967: 98. LT: Cuba. D: Cuba.
-Ceracis bisorReitter 1878: 37; Lawrence 1967: 9&himizacado). LT: Cuba.
50.Ceracis thoracicornigZiegler 1845: 270)is); Lawrence 1967: 132, fig. 21;
Lawrence 1971: 502.T: “Carolina” (Estados Unidos). D: Leste da América do
Norte.
-Ennearthron mellyMellié 1849: 369; Casey 1898: 88 (sinonimizag&o). LT: América
do Norte.
-Cis pumicatusviellié 1849: 333, pl. 11, fig. 10; Lawrence 1967: 132 (sinonimizacao).
TL: New Orleans (Luisiana, Estados Unidos).
-Ennearthron unicoloCasey 1884: 37; Casey 1898: 88 (sinonimizacab).Willet’s
Point (Nova lorque, Estados Unidos).
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-Ennearthron laminifrongCasey 1898: 89; Lawrence 1967: 132 (sinonimizac¢ao). LT
Morgan City (Luisiana, Estados Unidos).
-Ennearthron piceumCasey 1898: 88; Lawrence 1967: 132 (sinonimizacid).
Columbus (Texas, Estados Unidos).
-Enneathron oblongu8latchley 1910: 900; Lawrence 1967: 132 (sinonimizac¢do). LT
Marion Co. (Indiana, Estados Unidos).
-Cis thoracicudDalla Torre 1911: 19. Ortografia subsequente incorreta.
-Ceracis bifoveatusDury 1917: 26; Lawrence 1967: 132 (sinoning&s. LT:
Cincinnati (Oklahoma, Estados Unidos).
-Cis thoracicinusSherborn 1931: 6493. Ortografia subsequente incorreta.
51.Ceacis variabilis Mellie 1849: 380, pl. 12, fig. 25; Lawrence 1967: 98.: LT
Cuba. D: Cuba
52.Ceracis zarathustraPecci-Maddalenat al. 2014: 483, figs. 19. LT: “Mata da
Biologia”, Vigosa (Minas Gerais, Briis D: Sudeste do Brasil.

Limites morfolégicos atuais

O género Ceracis como definido atualmente, pode ser reconhecido pelas
seguintes caracteristis (baseado em LAWRENCE, 2016): (i) corpo oval a alongado;
(i) antena com 8 ou 9, ocasionalmente 10 segmentos; (iii) prosterno concavo com
processo prosternal laminado (excecdo do gfupdfer); (iv) protibia expandida no
apice e apresentando espinhos ao longo do angulo apical; e@yemtrito muito
convexo; (vi) discrimen curto ou ausente; e (vi) cobertura consistindo de cerdas muito

curtas e finas, normalmente inconspicuas.

Entretanto, ha espécies que mal se encaixam nas caracteristicas diagnoésticas do
mesmo, constando comimcertae sedis(Cer. bifurcus Cer. particularis e Cer.
laticornis), ou deixada provisioriamenteCér. taurulu3 (LAWRENCE, 1967).
Algumas, apesar de possuirem a maior parte das caracteristicas aceitas para o género,
apresentam outras que os distinguem do mesbeo. (cornifer Cer. furcifer, Cer.
hastifer e Ce. ruficornis) (PECCI-MADDALENA-LOPES-ANDRADE, 201).
Lawrence (1967) deixoer. bifurcuse Cer. laticornis como incertae sedispor
possuirem antenas com dez segmentos, prosterno carenado e protibia serrada ao longo
da margem externae Cer. particularis por possuir antena com oito segmentos,
processo prosternal largo e apice da protibia com um dente. Naquele mddento,
taurulusfoi deixado no género, mas foi reconhecido que o0 mesmo aparentava nao estar

relacionado com nenhuma outra espéci€demcis(LAWRENCE, 1967).
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Pecci-Maddalena & Lopes-Andrade (2017), na revisdo do gfupofer,
apontaram algumas caracteristicas que distinguem as espécies deste grupo das demais
espécies d€eracis i) margem frontoclipeal formando um unico chifre mediano, o qual
€ laminar em vista lateral e apresentalsculas cerdas esparsas ao longo dele; ii)
tegmem com uma emarginacdo apical, formando dois lobos paralelos e com apices
arredondados ou tornando-se menos afilados; iii) pénis cilindrico com apice
arredondadpiv) esternito VIl com uma emarginagcdo mediana, conspicua e profunda

na margem posteriogv) processo prosternal fino, mas nao laminado.

Levandose em conta essas inconsisténcias morfolGmiada existentes dentro
do conjunto despéde que compde o géneCeracis uma andlise filogenética e revisdo
taxondémica mais detalhada sao necessérias, nuraédvizle resolver tais problemas.

Relacdes filogenéticas

Até o momento, erhuma analise filogenética do gdo Ceracisfoi conduzida.
Entretanto o resultado da Unica analise com base matecfdcada exclusivamengésn
Ciidae demonstrou que o género é polifilético e que o ghumifer € monofilético
(LOPES-ANDRADE & GREBENNIKOV, 2015).

As espécies d€erads compartilham com alguns géneros da familia a presenca
de uma términdlia abdominal feminina reduzida e simplificada (ANTUNES-
CARVALHO et al, 2012). Este tipo de terminalia pode s®onhecida pelas seguintes
caracteristicas: i) gonostilos ausentes ou muito curtos (geralmente <0.015 mm); ii)
gonocoxitos divididos ventralmente por ndo mais do que dois lobos, os quais séo
normalmente indiscerniveis; iii) baculos dos Iébulos dos gonocoéxitos basais geralmente
indistintos; e iv) paraproctos curtos, normalmente tdo longos quanto ou mais curtos que
0S gonocoxitos, com baculos dos paraproctos curvados e completamente fundidos ao
respectivo baculo do proctiger (LOPES-ANDRADE, 2007b). AlémCeeacis os
outros géneros que apresentam o mesmo tipo de termindlia feminina sdo (baseado em
LOPES-ANDRADE, 2007b; LAWRENCE & LOPES-ADNDRADE, 2010;
ANTUNES-CARVALHO et al, 2012): Atlantocis Israelson,Cis (grupo tricornis),
Cisarthron Reitter, Dichodontocis Kawanabe, Grossicis Antunes-Carvalhoet al,
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Malacocis Gorham,Octoenmus OdontocisNakane & NobuchiParatrichapusScott,
Phellinocis LopesAndrade & Lawrence,Ropalodontus Scolytocis Blair, Sulcacis
Dury, SyncosmetuSharp,Tropicis Scott, WagaicisLohse, XylographellaMiyatake e
Xylographus

Apesar de existirem pad¥d morfolégicos compartilhados entf@eracise os
géneros citados acima, ainda ha uma caréncia de estudos filogenéticos para uma melhor

compreensao da posicdo@eracis suas relacdes subsupragenéricas.

Justificativa

O interesse em se trabalhar coeslnros Ciidae remonta da minha dissertacao
de mestrado, onde trabalhei com a ecologia e taxonomia da fauna sul-africana (SOUZA-
GONCALVES, 2017). Nesta dissertacdo foram descritas sete novas espécissiale
Africa do Sul, além de terem sido avaliados os possiveis efeitos da espécie invasora
Cer. tabelliferna estrutura da fauna sul-africana nativa. A partir do trabalhoGsrm
tabellifer, surgiu a ideia de se trabalhar com o género no doutorado, uma e/ez qu
problemas taxondémicos e filogenétic@s . espécies que ndo se encaixam bem nos
limites atuais do género, polifilia do género apontado por filogenia molecular), ja
haviam sido identificados por outros autores e ainda nessecitavam de solucéo
(LAWRENCE, 1967; LOPES-ANDRADE & GREBENNIKOV, 20i5PECCI-
MADDALENA & LOPES-ANDRADE, 2017).

Como demonstrado nas secdes acima, parte das espéciesraiss esta
organizada em quatro grupos artificias de espé€es €ucullatusCer. furcatus Cer.
furcifer e Ce. singularig, baseados exclusivamente em sinmdi@des na anatomia
externa. Nenhuma proposicao de agrupamento para as demais espécies ou classificacao
subgenérica foi feita até o presente momento (LAWRENCE, 1967; LOPES-
ANDRADE, 2002; LOPES-ANDRADE et al, 2002; PECCI-MADDALENA et al,
2014). Esses grupade espécies ndo podem ser consideyad@riori como clados
(LOPES-ANDRADE et al, 2002) e uma analise filogenética se faz necessaria para
compreender as relacdes entre as espécigSe@eis e do mesmo com 0s demais

géneros da familia.
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As espécies dorgpo Cer. cucullatuforam examinadas e revisadas nos ultimos
anos (ANTUNES-CARVALHO & LOPES-ANDRADE, 2011; ANTUNES-
CARVALHO & LOPES-ANDRADE, 2013; LAWRENCE, 2016), com excecaolts.
bicornis (Melli€) que aparenta ser um complexo de espécies e aindai néaisado (C.
LOPES-ANDRADE pers. obg. O grupo Cer. furcifer foi revisado recentemente
(PECCI-MADDALENA & LOPES-ANDRADE, 2017). O grup€er. singularisapos
sua delimitago por Lopes-Andradeet al. (2002) ndo teve nenhuma noegpécie
descrita, assintomo o grupoCer. furcatusapés sua proposicdo por Lopes-Andrade
(2002).Vale ressaltar, que espécies deixadas cmoertae sedipor Lawrence (1967)
mal se enquadram nos limites do género. Além dSen,tauruluse espécies do grupo
furcifer, apesar deompartilharem algumas caracteristicas com as demais espécies do
género, apresentam outras que os diferenciam do mesmo (LAWRENCE, 1967; PECCI-
MADDALENA & LOPES-ANDRADE, 2017. Portanto, realizar um estudo
filogenético das espécies Geracisse faz necessario em uma téreade resolver tais

probleméticas ainda presentes na classificagdo do género.

Objetivos

O objetivo geral desta tese é de compreender as relacdes sub- e supragenéricas
de Ceracis apresentando quatro capitulos com objetivos especificos. No primeiro
capitulo, o objetivo foi descrever sete novos géneros, sendo a maior parte baseda em
espécies descritas cor@@racis e onze novas espécies de Ciidagegido Neotropical,
fornecendo dados de distribuicdo geogréfica, fungos hospedeiros, chaves
identificacdoe discutindo as afinidades morfol6gicas destes novos géneros dentro de
Ciidae. No segundo capitulo, o objetivo foi descrever uma nova espéCirades da
Guatemala e Meéxico, fornecendo dados de distribuicdo geografica e fungos
hospedeiros. No terceiro capitulo, o objetivo foi descrever uma nova esp&aeades
do Panama, Colémbia, Costa Rica e Brasil, fornecendo também dados de distribuigéo
geografica e fungos hospedeiros. No quarto capitulo, o abjetivestar pela primedr
vez a monofilia deCeracisbaseado em analise filogenética morfolégica, bem como

suas relacdes sub- e supragenéricas.
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RESULTADOS GERAIS

Os resultados séo apresentados em quatro capitulos:

Capitulo 1: Seven new genera of Ciidae (Coleoptera: Tenebrionoidea) from
the Neotropical region, based mostly on species identified aSeracis Mellié in
collections — Neste capitulo, descrevemos sete sogéneros:AbebaeocisSouza-
Goncalves & Lopes-Andrade,Alcecis SowaGongalves & Lopes-Andrade
Anartioscelos Souza-Gongalves & Lopes-Andradétomocis Souza-Goncalves &
Lopes-AndradeGyraleosomussouza-Gongalves & Lopes-Andradesolitocis Souza-
Goncalves & Lopes-Andrade Lipedanicis Souza-Gongalves & Lopes-Andrade
Descrevemos também onze novas espégigasbaeocis phiaronotuBowaGoncalves
& Lopes-Andrade, Anartioscelos aptenusSouza-Gongalves & Lopes-Andrade
Anartioscelos almirantensisSouza-Gongalves & Lopes-AndradéAnartioscelos
eurinotum Souza-Gongalves & Lopes-Andradénartioscelos involucris Souza-
Goncalves & Lopes-Andradétomocis melanuSouza-Goncalves & Lopes-Andrade,
Gyraleosomus boliviensiSouza-Goncalves & Lopes-Andradasolitocis panamensis
Souza-Gongalves & L@gsAndrade,Lipedanicis adelphu$ouza-Gongalves & Lopes-
Andrade, Lipedanicis agastorSouza&oncalves & LogsAndrade e Lipedanicis
geminusSouza-Goncalves & Lopes-Andraderopomos quatro novas combinacoées,
todas baseadas em espécies excluidasCedecis Mellié: Abebaeocis taurulus
(Jacquelin-Duval, 1857)Alcecis particularis (Pic, 1922), Anartioscelos bifurcus
(Gorham, 1898) é\nartioscelos laticornigPic, 1922). Redescrevemos trés espécies:
Abebaeocis taurulugJacquelin-Duval, 1857)Alcecis particularis (Pic, 1922) e
Anartioscelos laticornis(Pic, 1922). Designamos lectétipos para cinco espécies:
Ceracis bifurcusGorham, 1898Ceracis bisonReitter, 1878,Ceracis laticornisPic,
1922, Ceracis particularisPic, 1922 eEnnearthron tauruluslacquelin-Duval, 1857.
Além disso, fornecemos chaves de indentificacdo para as espéchisebi@eocis,
Anartioscelose Lipedanicis e discutimos as afinidades morfolégicas destes novos

géneros dentro de Ciidae.
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Capitulo 2: Ceracis tzotzlicus sp. nov. (Coleoptera: Tenebrionoidea: Ciidae)
from Guatemala and Mexico— Neste capitulo, descrevemos uma novea@spe
Ceracis Mellié: Cer. tzotzilicusSouza-Gongalves & Lopes-Andrade, baseann200
espécimes coletados em San Cristobal de las Odgagc¢) e Yepocapa (Guatemala),
em altitudes acima de 2000 Reracis tzotzilicusssemelha-se aos membros do grupo
Ceracis cucullatusem sua fina e esparsa pontuacéo pronotal, mas os machos podem ser
distinguidos pela auséncia de uma lamina longa na parte anterior do pronotos fémea

pelo ovipositor sem gonostilos.

Capitulo 3: A peculiar new species ofCeracis Mellié (Coleoptera: Ciidae
from the Neotropical region — Neste capitulo, descrevemos uma nova espécie de
CeracisMellié: Cer. ascetonotun$ouza-Gongalves & Lopes-Andrade, basedo em 54
espécimes coletados em Forth Sherman, Barro Colorado e Campana (Panamd); Vereda
La Reforna e Vereda Clarete (Coldmbia); Monteverde (Costa Rica); e Canarana
(Centro-Oeste, BrasilCeracis ascetonoturfSouza-Gongalves & Lopes-Andrade difere
das outras espécies no género na antena com 10 segmentos (exceto pelas espécies do

grupoCeracis singularise na morfologia muito peculiar do pronoto dos machos.

Capitulo 4. A morphology-based phylogeny ofCeracis Mellié (Coleoptera:
Ciidae) — Neste capitulo, testamos pela primeira vez a monofili€etacis Mellié
baseado em andlise filogenéticaorfoldégica, bem como suas relacdes sub-
supragenéricas. Um total de 22 géneros e 57 espécies de Ciidae foram selecionados,
sendo incluidos membros de todas as tribos atuais. Nossos dados foram compostos por
81 caracteres registrados da morfologia de adultos de 57 taxons terminais. Analises de
parcimbnia foram conduzidas sob pesagem igualitaria e implicita e nossos resultados

corroboraram resultados prévios baseados em dados moleculares.
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CAPITULO 1: Seven new genera of Ciidae (Coleoptera:
Tenebrionoidea) from the Neotropical region, based mostly on species
identified as Ceracis Mellié in collections

(Anais da Academia Brasileira de Ci@asc The manuscript presented here, in the form

of a chapter of this thesis, is not considered valid according to the International Code of

Zoological Nomenclature ICZN)
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Abstract

Ciidae is a cosmopolitan family comprising 756 species in 51 genera. The Neotropical
ciid fauna encompasses 158 species in 14 genera. In this work, we describe other seven
new genera, as follows\bebaeociggen. nov, Alcecisgen. nov, Anartioscelosgen.

nov., Atomocis gen. nov, Gyraleosomusgen. nov, Insolitocis gen. nov. and
Lipedanicisgen. nov. We also described eleven new spedidsebaeocis phiaronotum

sp. nov, Anartioscelos aptenusp. nov, Anartioscelos almirantensisp. nov,
Anartioscelos eurinoturap. nov, Anartioscelos involucrisp. nov, Atomocis melanus

sp. nov, Gyraleosomus boliviensisp. nov, Insolitocis panamensissp. nov,
Lipedanicis adelphusp. nov, Lipedanicis agastosp. nov.and Lipedanicis geminus

sp. nov. The following new combinations are proposed, all based on species excluded
from CeracisMellié, 1849:Abebaeocis tauruki(Jacquelin-Duval, 1857¢omb. nov,
Alcecis particularis(Pic, 1922)comb. nov, Anartioscelos bifurcugGorham, 1898)
comb. nov.andAnartioscelos laticornigPic, 1922)comb. nov. The following species

are redescribeddbebaeocis taurulu€lacquelin-Duval, 1857Alcecis particularigPic,

1922) andAnartioscelos laticornigPic, 1922). Lectotypes are designated @aracis
bifurcus Gorham, 1898 Ceracis bisonReitter, 1878,Ceracis laticornisPic, 1922,
Ceracis patrticularisPic, 1922 andeEnnearthron tauruluslacquelinbBuval, 1857. We
provide identification keys to speciesAbebaeocigen. nov, Anartiosceloggen. nov.
andLipedanicisgen. nov, and discuss the morphological affinities of these new genera
within Ciidae.

Keywords. Ceracis idetifications keys, minutedefungus beetles, new combinations,
new species, taxonomy
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Introduction

Ciidae is a cosmopolitan family comprising 756 species in 51 genera (Lawrence 2016,
Souza-Goncgalvesgt al. 2018a, Lawrence 2019). It is divided into two subfamilies:
Sphindociinae, which includes on8phindocis denticolligall, 1917 from the northern
California coasts; and Ciinae, with all other ciid species (Lawrence 1974a, Lawrence
2016). Ciinae is currently divided into three tribes: Ciini Leach, 1819, Orophiini
Thomson, 1863 and Xylographellini Kawanabe & Miyatake, 1996. However, only the
latter seems to be monophyletic (Lopes-Andrade & Grebennikov 2015). The
suprageneric classification of the family has been controversial. Besides delimitation of
Sphindociinae (Lawrence 1974a) and Xylographellini (Kawanabe & Miyatake 1996,
Lopes-Andrade 2008), the other subfamily and tribes proposed until now were not
defined by any exclusive combination of characters. Some authors have kept sing thi
classification, either justifying the suprageneric taxa by a combination of characters
(e.g. Thayer & Lawrence 2002) or assuming that they might not correspond to
monophyletic clades (Lopes-Andrade 2008). Other authors have not followed the
abovementioned suprageneric classification for Ciidagl(awrenceet al. 1999).

The Neotropical ciid fauna comprises 160 described species in 14 genera
(number of species between parenthesesdacisMelli€, 1849 (36)Cis Latreille, 1796
(69), EnnearthronMellié, 1847 (1) FalsocisPic, 1916 (6)GrossicisAntunes-Carvalho
et al, 2012 (2), Hadreule Thomson, 1859 (3)Malacocis Gorham, 1886 (1),
Neoapterocid.opes-Andrade, 2007 (1Prthocis Casey, 1898 (9)PhellinocisLopes-
Andrade & Lawrence, 2005 (3RorculusLawrence, 1987 (6)ScolytocisBlair, 1928
(12), Strigocis Dury, 1917 (4) andXylographusMellié, 1847 (8). Taxonomic and
faunistics studies on NeotropicakefisuMorrone 2015) Ciidae has grown up in the last
two decades, with emphasis on the Brazilian and Mexican faugsNavarete-
Heredia & Burgios-Solorio 2000, Lopes-Andrade 2002, 2008b, Antunes-Carvalho &
Lopes-Andrade2013, Oliveiraet al. 2013, Pecci-Maddalena & Lopes-Andrade 2017
Souza-Gongalvest al.2020.

Ceracisis an assemblage of morphologically heterogenous species, and there is

evidence it does not comprise a natural group. Available molecular data, including
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representatives of few lineages with@eracis suggest it is polyphyletic (Lopes-
Andrade & Grebennikov 2015). Furthermore, there are described and undescribed
species examined by us that are considered tebacis but do not properly fit in the
diagnosis of the genu€eracisis currently defined by the combination of the following
features (based on Lawrence 1967, 2016): (i) body oval to elongate; (ii) antennae 8- or
9- segmented, occasionally 10-segmented; (iii) prosternum concave with prosternal
process laminate (except for species in theraas furcifer species-group); (iv)
protibiae with outer apical angle expanded subapically to form a rounded loba with
row of socketed spines; (v) metaventrite very convex; (vi) discrimen short or absent;
and (vii) vestiture of minute setae, usually inconspicuous.

In the revision of the North Americ&eracis(Lawrence 1967), it was redefined
and several species were removed. Among th@seacis bifurcusGorham, 1898Cer.
laticornis Pic, 1922 andCer. particularis Pic, 1922 were left agncertae sedis
Ennearthron taurulugacqueh-Duval, 1857 was left i€eracisby that time, but it was
recognized that “(...) it does not appear to be closely related to any dflezacis”
(Lawrence 1967). Recently, the genus was redescribed and reported for the first time
from Australia (Lawrence 2016). As it stands tod@gracisincludes 54 species, of
which 19 are organized in four species-grouqellatus furcatus furcifer andsimilis)
(Antunes-Carvalho & Lopes-Andrade 2011, Pecci-Maddaksnal. 2014, Lawrence
2016, Peci-Maddalena & LopsAndrade 2017). The genus is more diverse in the
Neotropical and Nearctic regions (Pecci-Maddaletnal. 2014), with few species in the
Oriental and Palearctic regions.

We’ve focused on the question “what is Ceraci€” and the likely answer to this
would exclude four species currently in the gender( bifurcusGorham, 1898Cer.
laticornis Pic, 1922,Cer. particularisPic, 1922 andEnnearthron tauruluslacquelin-
Duval, 1857), which barely fit its generic limits and are here transferred to three new
genera. The eleven-new species described here bear part of the diagnostic features that
barely could place them i@eracis but in no other ciid genus. However, instead of
describing more species @eracis enhancing its morphological heterogeneity, we
decided to propose other four new genera for these species. We also designate
lectotypes fo Cer. bifurcus Cer. bisonReitter, 1878Cer. laticornis Cer. particularis

and Enn. taurulus for nomenclatural stability. Additionally, we provide identification
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keys to species ohnartioscelosgen. nov.andLipedanicisgen. nov, and discuss the

morphological affinities of the new genera within Ciidae.

Material and methods

Museum acronyms are as follows:

ANIC Australian National Insect Collections, CSIRO Entomology, Canberra,

Australian Capital Territory, Australia (A. Slipinski)

CAMB Colecao Ayr de Moura Bello, Rio de Janeiro, Rio de Janeiro, Brazil (A.
M. Bello)
CELC Colecdo Entomolégica do Laboratério de Sistematica e Biologia de

Coleoptera da Universidade Federal de Vicosa, Vicosa, Minas Gerais, Brazil (C. Lopes-
Andrade)

CERPE Colecdo Entomoldgica da Universidade Federal Rural de Pernambuco,
Recife, Pernambuco, Brazil (P. C. Grossi)

CEMT Secdo de Entomologia da Colecdo Zooldgica, Departamento de Biologia
e Zoologia, Instituto de Biociéncias, Universidade Federal de Mato Grosso, Cuiab4,
Mato Grosso, Brazil (F. Z. Vade-Mello)

CMN Canadian Museum of Nature, Ottawa, Ontario, Canada (R. Anderson)
CNC Canadian National Collection of Insects, Arachnids and Nematodes,
Ottawa, Ontario, Canada (P. Bouchard)

FMNH Field Museum of Natural History, Chicago, lllinois, U.S.A. (A. F.
Newton and M. K. Thayer)

IRSNB Institut royal des Sciences naturelles de Belgid@ressels, Belgium (Y.
Sanyn)

MNHN Muséum Natioal d’Histoire Naturelle, Paris, Tle-de-France, France. (T
Deuve)

NHM Natural History Museum, London, United Kingdom (M. V. L. Barclay)
SNSD Senckenberg Naturhistorische Sammlungen Dresden, Dresden, Germany

(K.-D. Klass)
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Terms for external morphology and male terminalia of ciids follow Lawrence
al. (2011), Lawrence (2016) and Lopes-Andrade & Lawrence (2005, 2011), but see also
Oliveira et al.(2013) for an explanation on the use of “tegmen” and on the description
of anterocephalic horns. The following abbreviations are digedneasurements (in
mm) and ratios of body and exposed sasriBW (width of anterior edge of scutellar
shield), CL (length of antennal club, which corresponds to the apical three segments in
species of the genera described here), EL (elytral length along the midline), EW
(greatest width of elytra), FL (length of antennal funicle, which includes the segments
between the pedicel and the first segment of the club), GD (greatest depth of body
measured in lateral view), GW (greatest diameter of eye), PL (pronotal length along
midline), PW (greatest pronotal width), SL (length of scutellar shield), TL (total length
counted as EL+PLi.e. excluding head). The GD/EW and TL/EW ratios indicate the
degree of body convexity and elongation, respectively. Sum and ratios of measurements
of antennae are based on gross valuedewmeasurements of each segment are based
on approximate values.

Transcription of labels, dissection, photography and measurement of specimens
follow the methods provided by Araujo & Lopes-Andrade (2016). Exemplar specimens
of the new species from all localities were measured. The number of measured
specimens depended on the number of available specimens and the observed variation
in size. Difference are given in “Variation”, together with standard measurements
(mean and standard deviation) and ratios. Data on host fungi extracted from labels are
summarized in the corresponding sections and names were updated consulting the
database Index Fungorum (2019). The corresponding number of records in each fungus
species were placed on the same section, indicating breeding records. The recognition
of breeding records follows the criteria provided in Orledge & Reynolds (2008).
distribution maps (Figs 436) was created in the freeware QGIS 2.14.2-Essen.

For nomenclatural stability, lectotypes are designatedCleacis bifurcus
Ceracis bisonCeracis laticornis Ceracis particularisand Ennearthron taurulusThe
lectotypes ofCer. bifurcus Cer. bisonand Enn. tauruluswere designated based on

annotations made by PhD. John F. Lawrence, a ciid specialist wdtdydaxamined
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type series in 1965, and those @ér. laticornisand Cer. particularisbased on type
specimens examined by us.

The abdominal terminalia of the following specimens were extracted and in
some cases the specimen was completely dissectedaulibetween parentheses):
one male and one female paratype#\bé. phiaronotunsp. nov.from Mount Diablo
(Middlesex County, Saint Ann Parish, Jamaica); one male (completely dissected and
stored in glycerin) ofAbe. tauruluscomb. nov. from Republic of Cuba (Greater
Antilles), and two males and one female from Mexico; one male (completely dissected
and stored in glycerin) and one female (completely dissected and stored in glycerin) of
Alc. particulariscomb. nov.from Barro Colorado Island (Canal Zone, Panama); two
male paratypes oAna. almirantensisp. nov.from Almirante (Changuinola District,
Bocas del Toro Province, Panama); one male (completely dissected and stored in
glycerin) and one female (completely dissected and stored in glycerin) paratypes of
Ana. aptenusp. nov.from SanJuanBautista Valle Nacional (Oaxaca, Mexico), and
one female paratype frorRurulha (Baja Verapaz Department, Guatemala); male
holotype & Ana. eurinotumsp. nov. from Barro Colorado Island (Canal Zone,
Panama); male holotype @éfa. involucrissp. nov.from Cerro Punta (Tierras Altas
District, Chiriqui Province, Panama); two males (one completely dissected and stored in
glycerin) and one female (completely dissected and stored in glycerin) paratyjdes of
melanussp. nov. from Barro Colorado Island (Canal Zone, Panama); one male
(completely dissected and stored in glycerin) and one female (completely dissected and
stored in glycerin) paratypes @. boliviensissp. nov. from Cochabamba (Cercado
Province, Cochabamba Department, Bolivia); two females (one completely dissected
and stored in glycerin) paratypeslopanamensisp. nov.from Barro Colorado Island
(Canal Zone, Panama); two males and one female paratyhgs. @fdelphussp. nov.
from Parque Ecoldgico Quedas do Rio Bonito (Lavras, Minas Gerais, Brazil), one male
paratype from Campus UFV (Vigcosa, Minas Gerais, Brazil); two males and one female
paratypes otLip. agastorsp. nov.from Floresta Nacional de S&o Francisco de Paula
(S&o Francisco de Paula, Rio Grande do Sul, Brazil), one male paratype from Reserva
Particular do Patriménio Nacional Bacchus (Nova Friburgo, Rio de Janeiro, Brazil), one
male paratype from Estacdo Biologica Santa Lucia (Santa Teresa, Espirito Santo,

Brazil), one male paratype from Parque Nacional do Caparad (Alto Caparad, Minas
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Gerais, Brazil); one male and one female paratypes from Parque Nacional do Itatiaia
(Itatiaia, Rio de Janeiro, Brazil), and one male and one female paratypes from Reserva
Particular do Patriménio Nacional Vale do Moinho Brum (Santa Tereza, Rio Grande do
Sul, Brazil); one male and one female paratypdsmfgeminussp. nov.from Reserva
Biologica de Tapirapé (Maraba, Para, Brazil), and two males (completely dissected and
stored in glycerin) and two females (completelgsdited and stored in glycerin)
paratypes from Araguaina (Tocantins, Brazil). The female terminalia shown in Figs
3(D-E), 11D-E), 28(D-E), 31(D-E), 34D, 37D, 42(AB) are of paratypes from the

type localities. The ovipositor shown in Fig. 25D are of a paratype from a locality rather
than the type locality, because only one female is known from the type locality and we
decided not to dissect it. The female terminalia shown in FigsE(DL1D are of
additional material. The sclerites of aedeagi shown in Figs@)EL3(E-H), 16(E-H),
27(E-G), 33E-H), 36(El), 40(E-H) are of paratypes from the type locality. The
sclerites of aedeagi shown in Figs 1908, 21(A-C) are of holotypes. The sclerites of
aedeagi shown in Fig. 24(H) are of paratypes from localitiessther than the
respective type localities, because the only known male from each type locality is the
holotype and we decided not to dissect it. The sclerites of aedeagi shown ifE=igs 5

G), 10(E-H) are of additional material identified by us as conspecific to the examined
type material. In the latter case, aedeagi of type material were not extracted, because
comparisons of other external features were sufficient to recognize them as
conspecifics. We decided not to dissect the lectotypgeeof laticorns due to its light-
colored body, which indicates it may be a teneral and consequently result in a bad slide
preparation. Information on the gula in the descriptions provided here is restricted to the
ratio of gula width to head width. Comparisons between new and previously described
genera are restricted to those which share features that can led to wrong identifications
due to resemblance of general body morphology. As the suprageneric classification for
Ciidae seems to not reveal monophyletic clades (except for Xylographellini), we avoid

to use these comparisons throughout the text.

Taxonomy
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Abebaeocis gen. nov.
Fig. 1(A-E); Fig. 2(A-G); Fig. 3(A-E); Fig. 4(A-G); Fig. 5(A-G); Fig. 6(A-E); Fig.
7(A-F); Fig. 43

Type speciesEnnearhton taurulugacquelin-Duval, 1857.

Etymology: The genus name derives from the Greek adjective “abebaios”,
which means “uncertain”, “wavering”, and “Cis’, which is derived from the Greek
“kis”, masculine noun which means “worm that bores into wood”, the last in the
nominativesingular and the former in the genitive singuksibebaeociss a reference to
our initial hesitation concerning placement of this single species in a separate genus or
within theLipedanicisgen. nov.

Diagnosis. This genus is distinguished by the elongate body, dual pronotal and
elytral punctation, single dorsal vestiture of minute setae, each arising from one
megapuncture, antennae 9-segmented, prosternum tumid, not cabmtea(ruluy or
slightly carinate, protibiae slightly enlarged at apex and outer apical angle not produced,
meso- and metatibiae not enlarged at apex. Males have two anterocephalic horns or
plates. It resemblekipedanicisgen. nov, which differs in bearing elytral vestiture
arising from micropunctures, outer apical angle of protibiae produced into a tooth and
female terminalia with gonocoxites not conspicuously divided in lobes ventrally, basal
baculi of gonocoxites very oblique, slightly shorter or as long as outer margin of
gonocoxites.Abebaeocisgen. nov. somewhat resembles species in this taurus
species-group, especially the anterocephalic projections of males, but the latter differ in
the 10-segmented antennae, strongly tumid prosternum and outer apical angle of
protibiae produced in a stout tooth.

Description. Body elongate, subparallel-sided (Figs (&), 3(A-C) or parallel-
sided (Figs 4(AC), 6A-C), 7(A-C)), convex; dorsal vestiture single, consisting of
minute setae, each arising from one megapuncture; dorsal micropunctures apparently
glabrous.Head anteriormost portion visible from above; anterocephalic edge in males
produced and elevated forming two horns (Figs 1D, 4D, 7D); in females, truncate (Figs
3C, 6C).Antennae (Figs 2A, 5A) 9-segmented; antennal club long (more than 1.7x as

long as funicle), 3-segmented; apical segment subrounded, with sensillifers placed
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laterally in each segment; third segment at least 1.5x longer than foalotum longer
than wide, subtruncateMandibular molae well-developed. Apical maxillary
palpomere (Fig. 4F) pyriform. Prementum (Fig. 4F) short, broadly rounded at apex;
ligula apparently absentabial palps (Fig. 4F)3-segmented; apical palpomere as long
as and narrower than inflated preapical palpom@rdar sutures bowed.Pronotum
(Figs 1E, 4E, 7E) lateral edges narrow, not visfbletheir entire lengths from above;
punctation, dual; each megapuncture with one seta and micropunctures apparently
glabrous; anterior edge rounded in both seRessternum in front of coxae as long as
or slightly longer than prosternal process; tumid (Figs 1D) or tumid, slightly carinate
(Figs 4D, 7D); prosternal process moderately broad, expanding to apex or subparallel-
sided.Procoxaetransverse, not projecting below plane of prosternal process (Fig. 1C,
3C, 4C, 6C, 7C)Meso- and metacoxagransverseScutellar shied (Figs 1E, 4E, 7E)
well-developed.Elytra (Figs 1E, 4E, 7E) elongate, more than 1.40x as long as
pronotum; punctation, duaMetathoracic wings well-developedMesocoxal cavities
(Fig. 4G) narrowly separated, completely closddetaventrite (Fig. 4G) slightly
convex, longer than first abdominal ventrite; posterior margin, notched; discrimen,
absentProtibiae (Figs 2B, 5B) slightly enlarged at apeMeso- and metatibiae(Figs
2(C-D), 5(C-D)) not enlargedFirst abdominal ventrite longer than second and third
ventrites combined, with sex patch in malekle terminalia (Figs 2(EG), 5(E-G)):
tegmen subquadrate, outer apical edge with tiny excavations (Figs 2F, 5F, small black
arrows), apex with broad V-shaped, shallow emargination, outer edges of basal portion
membranous; penis subcylindrical, basal portion with truncate sclerotization (Figs 2G,
5G, red arrow)Female terminalia (Figs 3E, 6E): short, with paraprocts about as long
as gonocoxites; gonocoxites membranous, with two conspicuous ventral lobesbasal
baculi of gonocoxites oblique, much shorter than outer margins of gonocoxites;
gonostyli short or long.

Included species:Abebaeocis phiaronotusp. nov, Abe. taurulus(Jacquelin-
Duval, 1857) Ceracig comb. nov.

Distribution: North America and Greater Antilles. Known from Republic of

Cuba, Mexico, USA and Jamaica.

Key to species oAbebaeocis
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1 TL/EW less than 1.85, sparse elytral punctures (megapunctures separated from each
other by 23 megapuncture-widths; Fig. 1E), males with sex patch posterad of center
(Fig. 1C) and ovipositor with long gonostyli (more than 3.3x as long as wide; Fig.
BE ) it Abe.... phiaronotum sp.

nov.

1’ TL/EW at least 1.95, close elytral punctation (megapunctures separated from each
other by 12 megapuncture-widths; Figs 4E, 7E ), males wit sex patch at center (Fig
4C, 7C) and ovipositor with short gonostyli (less than 1.5x as long as wide; Fig.

BE ). i ——————— Abe.. taurulus (Jacquelin-

Abebaeocis phiaronotum sp. nov.
Fig. 1(A-E); Fig. 2(A-G); Fig. 3(A-E); Fig. 43

Type locality. “Mount Diablo”, coordinates 18°13’N 77°5’W (Middlesex County, Saint
Ann Parish, Jamaica).

Etymology. The species name derives from the Greek adjective “phiaros”,
which means ‘“shinning”, “bright”, and the anatomical term “notum”, both in the
genitive singular. The name is a reference to the shiny dorsal surface of this species.

Diagnosis.Abebaeocis phiaronotusp. nov. differs fromAbe. tauruluscomb.
nov. in bearing less elongate body (TL/EW less than 1.85), sparse elytral punctation
(megapunctures separated from each other by two to three megapuncture-widths), males
bearing sex patch posterad of center and ovipositor with long gonostyli (more than 3.3x
as long as wide).

Description, male holotype (Fig. 1(A-E)). Adult apparently not fully
pigmented, lacking left antenna, left maxillary palp, both metafemurs, both metatibiae
ard four tarsi. Measurements in mm: TL 1.01, PL 0.35, PW 0.52, EL 0.66, EW 0.57,
GD 0.47. Ratios: PL/PW 0.67, EL/EW 1.15, EL/PL 1.89, GD/EW 0.81, TL/EW 1.76.
Body subparallel-sided, dorsum reddish dark brown; venter reddish pale brown; antenna
yellowish brown; antennal club dark brown; palpi and tarsi yellowish brown; dorsal

vestitureconsisting of minute suberect setae easily visible in high magnifications
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(>80x); ventral vestiture of decumbent setae, easily discernible in high magnifications
(>80x).Head (Fig. 1D) dorsal punctation single; punctures coarse, deep, separated from
each other by 2 puncture-widths, each with one minute decumbent seta (<0.01 mm);
interspaces, microreticulate; anterocephalic edge produced, elevated forming two short
conical, parallel horns (length 0.07 mm; basal width 0.11 mm; basal separation 0.01
mm), apices subacut@ntenna (Fig. 2A, left antenna in paratyp&ngth of segments

as follows (in mm, right antenna measured): 0.06, 0.04, 0.03, 0.02, 0.02, 0.02, 0.04,
0.04, 0.06 (FL 0.08 mm, CL 0.15 mm, CL/FL 1.8Byescoarsely facetted, with about

50 ommatidia; GW 0.11 mmGula 0.28x as wide as hea®ronotum (Fig. 1E)
megapunctures coarse, shallow, about 2x as large as micropunctures, separated from
each other by 1 megapuncture-width or less; interspaces, microreticulate; vestiture
single, consisting of minute suberect yellowish setae (<0.01 mm); anterior edge
rounded; lateral edges not crenulate, not explanate and not visible when seen from
above; anterior corners rounded and posterior corners broadly roGudeellar shield
triangular, with few punctures, apparently glabrous; BW 0.07 mm; SL 0.045tyima
punctation non-seriate; megapunctures coarse, shallow, about 2x as large as
micropunctures, separated from each other By @egapuncture-widths; interspaces
smooth, shiny; vestiture single, consisting of minute suberect yellowish setae (<0.01
mm). Metathoracic wings apparently functional.Hypomera punctation coarse,
shallow; almost glabrous; interspaces, microreticuRtesternum (Fig. 1D) in front of

coxae tumid and slightly carinate; interspaces, microreticlPatsternal procesqFig.

1D) narrow at base and gradually expanding to apex, as long as prosternum at midline;
apex roundedProtibiae (Fig. 2B, left protibia in paratype) maximum width about one-
fourth its length; apical edge with spines; outer apical angle rounded; outer edge straight
and smoothMeso- and metatibiae(Fig. C-D), left meso- and metatibia in paratype,
respectively) with spines in apical edge; outer edge straight and srivtaitiventrite
punctation coarse, shallow; interspaces, microreticulate; posterior margin notch 0.06x as
long as metaventrite at midlinéfAbdominal ventrites punctures coarse, shallow,
separated from each other by 1 puncture-widtlkess, each with one fine decumbent
yellowish seta; interspaces, microreticulate; length of ventrites (in mm, from base to
apex at longitudinal midline) as follows: 0.12, 0.06, 0.05, 0.05, 0.06; first abdominal

ventrite with margined, circular, setose sex patch posterad of center, transverse diameter
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of 0.05 mmMale terminalia in paratype (Fig. 2(E-F)): sternite VIII (Fig. 2E) apical

margin emarginate, with short setae at middle and long setae at rounded corners; basal
portion membranousTegmen (Fig. 2F) 1.7x as long as wide, widest near apex,
subparallel-sided and converging to base at basal third; apex shallowly emarginate at
middle; outer apical edge with angulations (Fig. 2F, big black arrows) and excavations
at base of each angulation (Fig. 2F, small black arrows) at laterals; medial portion with
acute angulations (Fig. 2F, red arrows); basal portion subtriangdais (Fig. 2G) as

long as tegmen, 4.3x as long as wide; subparallel-sided, converging to base; apex
rounded, membranous.

Females (Fig. 3A-E). Anterior edge of head truncate and anterior edge of
pronotum rounded. Otherwise like males, but without cephalic horns and abdominal sex
patch. Female terminalia in paratype (Fig. 3(D-E)): spiculum ventrale (Fig. 3D)
1.02x as long as ovipositor (Fig. 3E); ovipositor 1.35x as long as wide; paraprocts (Fig.
3E), 0.83x as long as gonocoxites; gonocoxites (Fig. 3E) 0.71 as long as their combined
widths, each with broadly rounded apex; each gonostylus (Fig. 3E) 0.21x as long as
respective gonocoxite, 3.57x as long asewid

Variation. Males, measurements in mm (n= 2, including the holotype): TL
1.01-1.03 (1.02 + 0.01), PL 0.38.40 (0.38 + 0.04), PW 0.52.53 (0.52 + 0.00), EL
0.63-0.66 (0.64 + 0.03), EW 0.50.58 (0.57 + 0.00), GD 0.48.47 (0.46 + 0.01),
PL/PW 0.670.76 (0.72 = 0.06), EL/EW 1.69.15 (1.12 = 0.05), EL/PL 1.56.89
(1.73 + 0.23), GD/EW 0.78®.81 (0.80 + 0.02), TL/EW 1.78.78 (1.77 + 0.02).
Female, measurements in mm: TL 1.00, PL 0.38, PW 0.48, EL 0.63, EW 0.55, GD 0.43,
PL/PW 0.79, EL/EW 1.14, EL/PL 1.67, GD/EW 0.77, TL/EW 1.82.

Type material. Holotype & (CMN) “Mt. Diablo, Jamaica, St. Ann Par., vi-3-68
\ J.F. Lawrence, Lot 2551 \ Peck & Fiske Collectors \Rstyporus maximus
Abebaeocis phiaronotunSouza-Gongalves & Lopes-Andrade HOLOTYPUS [red
paper]”. Paratypes:1 4 (CELC, dissected) and2% (1 CELC, one dissected; 1 CNIN
same data as the holotype. All paratypes additip labeled “Abebaeocis phiaronotum
Souza-Gongalves, Lopes-Andrade & Lawrence PARATY RdBow paper]”.

Host fungus.Polyporus maximugBrot.) Fr. (Polyporaceae), one record.

Distribution. Greater Antilles. Known from Saint Ann Parish (Jamaica) (Fig.
43).
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Abebaeocis taurulus (Jacquelin-Duval, 1857) comb. nov.

Fig. 4(A-G); Fig. 5(A-G); Fig. 6(A-E); Fig. 7(A-F); Fig. 43

Ennearhton taurulugacquelin-Duval 1857a: 245, pl. 9, fig. 15; Jacquelin-Duval 1857b: 102, pl.
9, fig. 13; Lawrence 1967: 98 (placedQeracisMelli€, 1849). Type locality: Greater Antilles:
Republic of Cuba (no specific locality).

Ceracis bisorReitter 1878: 37; Lawrence 1967: 98 (synonym). Type locality: Greater Antille
Republic of Cuba (no specific locality).

Diagnosis.Abebaeocigauruluscomb. nov.differs from Abe. phiaronotunsp. nov.in
bearing more elongate body (TL/EW at least 1.95), close elytral punctation
(megapunctures separated from each other by one to two megapuncture-widths), males
bearing sex patch at center and ovipositor with short gonostyli (less than 1.5x as long as
wide).

Redescription based on male specimen from Republic of Culd&ig. 4A-E).
Adult not fully pigmented, lacking both antennae, left metafemur, left metatibia and five
tarsi. Measurements in mm: TL 0.93, PL 0.34, PW 0.42, EL 0.58, EW 0.46, GD 0.39.
Ratios: PL/PW 0.82, EL/EW 1.26, EL/PL 1.71, GD/EW 0.84, TL/IEW 2BO0dy
parallel-sided, dorsum and venter yellowish brown; palpi and tarsus yellowish brown;
dorsal vestiture consisting of minute suberect setae, easily discernible in high
magnifications (>80x); ventral vestiture of decumbent setae, easily discernible in high
magnifications (>50x).Head (Fig. 4D) dorsal punctation single; punctures coarse,
shallow, separated from each other by 2 puncture-widths or less, each with one minute
decumbent seta (<0.01 mm) in each puncture; interspaces, microreticulate;
anterocephalic edge produced, elevated forming two long, parallel cylindrical horns
(length 0.18 mm; basal width 0.06 mm; basal separation 0.05 mm), apices rounded.
Antennae (Fig. 5A, left antenna in other specimen from Mexico) length of segments as
follows (in mm): 0.06, 0.04, 0.03, 0.01, 0.02, 0.02, 0.04, 0.04, 0.06 (FL 0.07 mm, CL
0.13 mm, CL/FL 1.76)Eyescoarsely facetted, with about 50 ommatidia; GW 0.10 mm.
Gula 0.33x as wide as heddronotum (Fig. 4E) megapunctures coarse, deep, about 2x
as large as micropunctures, separated from each other by 1 puncture-width or less;

interspaces, microreticulate; vestiture single, consisting of minute suberect yellowish
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seta (~0.01 mm); lateral edges not crenulate, not explanate and not visible when seen
from above; anterior corners rounded and posterior corners broadly ro@udtsdlar
shield triangular, with few punctures and apparently glabrous; BW 0.06 mm; SL 0.04
mm. Elytra punctation non-seriate; megapunctures coarse, deep, about 2x as large as
micropunctures, separated from each other ¥ thegapuncture-widths; interspaces
smooth, shiny; vestiture single, consisting of minute suberect yellowish setae (~0.01
mm). Metathoracic wings apparently functionalHypomera punctation fine, shallow;
almost glabrous; interspaces, microreticul&ssternum (Fig. 4D) in front of coxae
tumid; interspaces, microreticulat®rosternal process(Fig. 4D) subparallel-sided,
0.9x as long as prosternum at midline; apex rounéeatibiae (Fig. 5B, left protibia in
other specimen from Mexico) maximum width about one-fourth its length; apical edge
with spines; outer apical angle rounded; outer edge straight, smidesdo and
metatibiae (Fig. 5(G-D), left meso- and metatibia in other specimen from Mexico)
apical edge straight, smooth, with spinbetaventrite (Fig. 4G, in other specimen
from Republic of Cuba) punctation coarse, shallow; interspaces, microreticulate;
posterior margin notch 0.07x as long as metaventrite at midlimgominal ventrites
punctures coarse, shallow, separated from each other by 1 puncture-width or less, each
with one fine decumbent yellowish seta; interspaces, microreticulate; length of ventrites
(in mm, from base to apex at longitudinal midline) as follows: 0.10, 0.04, 0.04, 0.04,
0.05; first abdominal ventrite with margined, circular sex patch at center, transverse
diameter of 0.06 mnMale terminalia in other specimen from Mexico(Fig. 5(E-F)):
sternite VIII (Fig. 5E) apical margin emarginate, with short setae at middle and long
setae at subacute corners; basal portion membrafi@gnen (Fig. 5F, slightly
damaged during dissection) 2.0x as long as wide, widest near apex; subparallel-sided
but more or less sinuous; apex shallowly emarginate at middle; outer apical edge with
angulations (Fig. 5F, big black arrows) and excavations at base of each angulation (Fig.
5F, small black arrows) at laterals; basal portion trund2ais (Fig. 5G) as long as
tegmen, 3.8x as long as wide; subparallel-sided, converging to base; apex with acute
membranous projections (Fig. 5G, black arrows).

Females (Fig. 6(A-E)). Anterior edge of head truncate and anterior edge of
pronotum rounded. Otherwise like males, but without cephalic horns and abdominal sex

patch. Female terminalia in specimen from Republic of Cuba(Fig. 6(D-E):
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spiculum ventrale (Fig. 6D) 0.91x as long as ovipositor (Fig. 6E); ovipositor 1.54x as
long as wide; paraprocts (Fig. 6E), 0.58x as long as gonocoxites (Fig. 6E); gonocoxites
(Fig. 6E) 0.96x as long as their combined widths, each with broadly rounded apex; each
gonostylus (Fig. 6E) 0.08x as long as respective gonocoxite, 1.43x as long as wide.

Variation. Males, measurements in mm (n= 3): TL 0.93 (0.93 £ 0.00), P--0.34
0.38 (0.36 + 0.02), PW 0.40.43 (0.42 £ 0.00), EL 0.59.58 (0.57 £ 0.02), EW 0.46
0.48 (0.47 = 0.01), GD 0.38.39 (0.37 + 0.02), PL/PW 0.82.88 (0.84 + 0.04),
EL/EW 1.16-1.26 (1.21 + 0.05), EL/PL 1.471.71 (1.61 + 0.12), GD/EW 0.79.84
(0.79 = 0.05), TL/EW 1.92.00 (1.96 + 0;03). Females, measurements in mm (n= 2):
TL 0.90 (0.90 + 0.00), PL 0.38.35 (0.34 + 0.02), PW 0.40.43 (0.41 + 0.02), EL
0.55-0.58 (0.56 + 0.02), EW 0.45.48 (0.46 + 0.02), GD 0.38 (0.38 = 0.00), PL/PW
0.81-0.82 (0.82 + 0.01), EL/EW 1.16.28 (1.22 + 0.08), EL/PL 1.571.77 (1.67 +
0.14), GD/EW 0.790.83 (0.81 + 0.03), TL/EW 1.82.00 (1.95 + 0.07).

Type material. Lectotype &, here designated(IRSNB) “Coll. Guer.-Men.
[printed] \ dans lePolyporus membranaceusCuba [handwritten] \Ennearthron
taurulusJ. du Val [handwritten] \ Type. Guerin-Men. [green paper; printed] \ Type [red
paper; printed] \ LECTOTYPEEnnearthron taurulusJacquén-Duval [red paper;
handwritten]”; lectotype &, here designated MNHN, Fig. 7(A-F)) “Cuba, Taissia (or
Taissia?) [handwritten] Ceracis bisonm. Cuba [green label; handwritten] \ ex Coll.
Reitter \ HOLOTYPECeracisbisonReitter [red paper; hdwritten]”.

Additional material examined. 5 34 and 229 as follows: 243 (1 CELC,
dissected and stored in glycerin; 1 CMN) an@ 1{CELC) “CUBA, Mar. 1915, C. G.
Lloyd, Cool. \ J.F. Lawrence, Lot 1983 \ Bolyporus pargamenus ex U.S.D.A.
Herbaria”; 1 & (CMN) “La. \ F.C. Bowditch Coll.”; 1 & (CELC, dissect) “Mex. \ F.C.
Bowditch Cool. \Ceracis variabilisMell. [handwritten]”; 1 & (CELC, dissected) antl
? (CELC, dissected)Mex. \F.C. Bowditch Coll.”; 1 & and 19 (SNSD) “Cuba / Coll.
C. Felsche, Geschenk 1907 [green paper; pinted] / Staatl. Museum fur Tierkunde
Dresden”. All additionally labeled “Abebaeocis taurulu$Souza-Gongalves & Lopes-
Andrade det.

Host fungi. Trametes membranacedSw.) Kreisel (Polyporaceae), one record,

Trichaptumbiforme(Fr.) Ryvarden (Hymenochaetales), one record.
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Distribution. North America and Greater Antilles. Known from Louisiana
(USA), Mexico and Republic of Cuba (Fig. 43).

Comments.The sgdes was known only from the type series (Jacquelin-Duval
1857a, b, Reitter, 1878). We had access to historical material from the type locality and

additional localities in Mexico and USA.

Alcecis gen. nov.
Fig. 8(A-F); Fig. 9(A-F); Fig. 10(A-H); Fig. 11(A-D); Fig. 44

Type speciesCeracis particularisPic, 1922.

Etymology: The genus name derives from the Latin noun “alces”, which means
“moose”, “elk”, and “Cis”, both in the nominative singular. The name is a reference to
the male anterocephalic horns resembling moose horns.

Diagnosis.This genus is distinguished by the elongate body, dual pronotal and
elytral punctation, single pronotal vestiture of short bristles arising from megapunctures,
dual and subseriate elytral vestiture consisting of shorstlds arising from
megapunctures and minute setae arising from micropunctures, antennae 8-segmented
with long club (more than 2x as long as funicle), prosternum tumid and slightly
carinate,protibiae enlarged at apical one-third and outer apical angbet pmoga stout
tooth, and meso- and metatibiae not enlargddecis gen.nov.sanewhat resembles
species in theCis bilamellatusspecies-group, especially the elytral vestiture, but the
latter differ in the 10-segmented antennae, males with a single plate on both
anterocephalic and anterior pronotal edges, and outer apical angle of protibia expanded
with several socketed spines in females.

Description. Body (Figs 8(A-C), 9(A-C), 11(A-C)) elongate, parallel-sided,
convex; pronotal vestiture single, consisting of short bristles; elytral vestiture dual,
consisting of short bristles and minute setdead anteriormost portion visible from
above; anterocephalic edge in males produced, elevated forming two horns (Figs 8D); in
females, truncate (Fig. 11CAntennae (Fig. 10A) 8-segmented; antennal club long
(more than 2x as long as funicle), 3-segmented; apical segment suboval, with
sensillifers placed laterally in each segment; third segment at least 1.5x longer than
fourth. Labrum longer than wide, subtruncat®landibular molae well-developed.
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Apical maxillary palpomere (Fig. 9E) pyriform.Prementum (Fig. 9E)short, broadly
rounded at apex; ligula conspicuousabial palps (Fig. 9E) 3-segmented; apical
palpomere as long as and narrower than inflated preapical palpdiwdae.sutures
bowed. Pronotum (Figs 8E, 9D) lateral edges narrow, not visible for their entire
lengths from above; punctation, dual; each megapuncture with one bristle,
micropunctures apparently glaborus; anterior edge rounded in both Bexg®rnum
(Fig. 8D) in front of coxae as long as prosternal process, tumid, slightly carinate;
prosternal process moderately broad, subphsiied. Procoxae transverse, not
projecting below plane of prosternal process (Fig. 8C, 9C, M&jo- and metacoxae
transverse.Scutellar shield (Figs 8E, 9D) well-developedElytra (Figs 8E, 9D)
elongate and more than 1.60x as long as pronotum; punctation subseriate, dual; each
megapuncture with one bristle; each micropuncture with oneMetathoracic wings
well-developed Mesocoxal cavities(Fig. 9F) narrowly separated, completely closed.
Metaventrite (Fig. 9F) slightly convex, longer than first abdominal ventrite, posterior
margin, notched; discrimen abseRtotibiae (Fig. 10B) very enlarged at apical one-
third; outer apical angle projected in stout todfleso- and metatibiag(Fig. 10(C-D))
not enlarged.First abdominal ventrite longer than second and third ventrites
combined, with sex patch in maleslale terminalia (Fig. 10(E-H)): tegmen
subquadrate, apical portion wider than basal portion, apex deeply emarginate; penis
narrower than tegmen, apex trianguleemale terminalia (Fig. 11D): gonocoxites
converging to apex; apical portion sclerotized; baculi of basal gonocoxites slightly
obliqgue, much shorter than outer margin of gonocoxites; paraprocts slightly longer than
gonocoxites, with pair of baculi straight, robust; gonostyli conspicuous, elongate.

Included speciesAlcecis particularis(Pic, 1922)comb. nov.

Distribution: Greater and Lesser Antilles. Known from Guadeloupe and

Republic of Cuba.

Alcecis particularis (Pic, 1922) comb. nov.
Fig. 8(A-F); Fig. 9(A-F); Fig. 10(A-H); Fig. 11(A-D); Fig. 44
Ceracis particularisPic 1922: 3; Lawrence 1967: 98 (removed frGeracisMellié, 1849, but

not placed in any genus). Type locality: Lesser Antilles: Guadeloupe (no specific locality).
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Redescription, malelectotype, here designatedFig. 8(A-E)). Adult apparently not

fully pigmented but in good condition. Measurements in mm: TL 1.23, PL 0.47, PW
0.57, EL 0.76, EW 0.57, GD 0.49. Ratios: PL/PW 0.82, EL/EW 1.34, EL/PL 1.63,
GD/EW 0.86, TL/EW 2.17Body dorsum and venter reddish dark brown; antennae,
palpi and tarsi yellowish brown; dorsal vestiture consisting of suberect bristles and
decumbent setae, only discernible in high magnifications (>100x); ventral vestiture of
decumbent setae, easily discernible in high magnifications (>%(qd (Fig. 8D)

dorsal punctation dual; megapunctures coarse and deep, about 2x as large as
micropunctures, separated from each other B¥ fhegapuncture-widths, apparently
glabrous; interspaces, microreticulate; anterocephalic edge produced, elevated, forming
two long, diverging flat horns (length 0.20 mm; basal width 0.14 mm; basal separation
0.10 mm), apices rounded, inner edge edge with one tAatennae (Fig. 10A, left
antenna in specimen from Barro Colorado Island) length of segments as follows (in
mm, left antenna measured): 0.05, 0.04, 0.03, 0.02, 0.02, 0.04, 0.05, 0.07 (FL 0.06 mm,
CL 0.15 mm, CL/FL 2.40)Eyescoarsely facetted, with about 50 ommatidia; GW 0.09
mm. Gula 0.43x as wide as heaBronotum (Fig. 8E) megapunctures coarse, deep,
about 2x as large as micropunctures, separated from each other by 1 megapuncture-
width or less; interspaces, microreticulate; vestiture single, consisting of short suberect
yellowish bristles (0.02.03 mm); lateral edges crenulate, not explanate and not visible
when seen from above; anterior and posterior corners rouri®dellar shield
triangular, with few punctures, apparently glabrous; BW 0.06 mm; SL 0.04=tytra
punctation subseriate; megapunctures coarse, deep, about 2x as large as micropunctures,
separated from each other by 2 megapuncture-widths or less; interspaces, smooth,
shiny; vestiture consisting of dense moderately short suberect yellowish bristles (0.03
0.04 mm), and very sparse minute decumbent yellowish setae (~0.02 mm).
Metathoracic wings apparently functionalHypomera punctures coarse, deep, each
with one fine decumbent seta; interspaces, microreticuRtesternum (Fig. 8D)
interspaces, microreticulat®rosternal process(Fig. 8D) as long as prosternum at
midline; apex roundedProtibiae (Fig. 10B, left protibia in specimen from Barro
Colorado Island) maximum width about one-third its length; apical edge with spines;
outer apical angle projected in stout tooth; outer edge straight, snMesio- and

metatibiae (Fig. 10(G-D)), left meso- and metatibia in specimen from Barro Colorado
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Island) with spines in apical edge; outer edge straight, smblataventrite (Fig. 9F,

in specimen from Barro Colorado Island) punctures coarse, deep; interspaces,
microreticulate; posterior margin notch 0.10x as long as metaventrite at midline.
Abdominal ventrites punctures coarse, deep, separated from each other by 1 puncture-
width or less, each with one fine decumbent yellowish seta; interspaces, microreticulate;
length of ventrites (in mm, from base to apex at longitudinal midline) as follows: 0.11,
0.05, 0.05, 0.05, 0.08; first abdominal ventrite with margined, circular, setose sex patch
at center, transverse diameter of 0.06 rvfale terminalia (in specimen from Barro
Colorado Island; Fig. 10(E-H)): sternite VIII (Fig. 10E) apical margin emarginate,
with short, long setae at rounded corners; basal portion membraregreen (Fig.

10G, slightly damaged during dissection) 1.9x as long as wide, widest at apex; sides
expanding to apex; apex shallowly emarginate at middle forming two lobes, each with
one inner short expansion (Fig. 10G, small black arrows), emargination with U-shaped
sclerotization (Fig. 10G, big black arrovBasal piece(Fig. 10F) semicircular, 1.8x as
wide as long.Penis (Fig. 10H) 1.2x as long as tegmen, 4.1x as long as wide; sides
expanding to middle, then converging to apex; apex with conspicuous dorsal and ventral
lobes, dorsal lobe with apical portion very acute and sclerotized, ventral lobe curved
upwardly, sclerotized (Fig. 10H, black arrows); basal portion rounded.

Females (Fig. 11(A-D)). Anterior edge of head truncate; anterior edge of
pronotum rounded. Otherwise like males, but without cephalic horns, abdominal sex
patch and each megapuncture of head with one short decumbent bristle (~0.02 mm).
Female terminalia in specimen from Barro Colorado Island(Fig. 11D): spiculum
ventrale (not shown) 1.29x as long as ovipositor (Fig. 11D); ovipositor 1.49x as long as
wide; paraprocts (Fig. 11D) 1.23x as long as gonocoxites; gonocoxites (Fig. 11D) 0.70x
as long as their combined widths, each with broadly rounded apex; each gonostylus
(Fig. 11D) 0.23x as long as respective gonocoxite, 2.56x as long as wide.

Variation. Males, measurements in mm (n= 11, including the lectotype): TL
1.10-1.28 (1.19 + 0.06), PL 0.38.47 (0.42 + 0.03), PW 0.48.57 (0.52 + 0.04), EL
0.70-0.83 (0.77 + 0.04), EW 0.48.57 (0.52 + 0.04), GD 0.40.49 (0.44 + 0.03),
PL/PW 0.770.89 (0.82 + 0.04), EL/EW 1.34.61 (1.48 + 0.07), EL/PL 1.63.94
(1.81 + 0.11), GD/EW 0.7®.89 (0.84 + 0.04), TL/EW 2.12.44 (2.30 + 0.08).
Females, measurements in mm (n=5): TL 41183 (1.19 + 0.03), PL 0.40.43 (0.42
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+ 0.01), PW 0.480.50 (0.48 £ 0.01), EL 0.79.80 (0.78 £+ 0.03), EW 0.48.50 (0.48
+ 0.01), GD 0.430.45 (0.44 + 0.01), PL/PW 0.80.89 (0.87 + 0.04), EL/EW 1.58
1.68 (1.61 + 0.04), EL/PL 1.72.00 (1.87 = 0.09), GD/EW 0.80.95 (0.92 £ 0.03),
TL/EW 2.406-2.58 (2.48 £ 0.07).

Type material. Lectotype &, here designated (MNHN, Fig. 8(A-F))
“Guadeloupe [printed] \ Ciside N°-9 [handwritten] Ceracis particularis n. sp.
[handwritten] \ LECTOTYPECeracis particularis Pic [red paper; handwritten]”.
Paralectotype @ (MHNH) (previously at same card, but remount and relabeled by J.F
Lawrence) same data as lectotype \ PARALECTOTY®&racis particularis Pic
[yellow paper; handwritten]”. Lectotype additionally labeled “Alcecis particularis(Pic,
1922) comb. nov. Souza-Gongalves & Lopes-Andiade

Additional material examined. 1543 and 1099 as follows: 1074 (4 CELC,
one dissected and stored in glycerin; 1 ANIC; 4 FMNH; 1 QMBA) and?%0 (4
CELC, one dissected and stored in glycerin; 1 ANIC; 4 FMNHQMBA) “Barro
Colorado Is., CANAL ZONE, July 14 1969 \ J.F. Lawrence, Lot5282 33 (MNHN)
“GUADELOUPE, LEO DUFAU 1904 [handwritten] \ MUS. PARIS, ENV. DE TROIS
RIVIERES [handwritten]”; 1 & (MNHN) “MUSEUM PARIS, GUADELOUPE, Env.
de Trois Rivieres, LEO DUFAU 1904 [green paper; printed] \ 2412 [handwritten] \
Vevoi [handwritten] \ Champignon lanepaul? sur le tronc ldga laurina mort
[handwritten]”; 2 &34 (MNHN) “MUSEUM PARIS, GUADELOUPE, Env. de Trois
Rivieres, LEO IMJFAU 1904 [green paper]”. All additionally labeled “Alcecis
particularis (Pic, 1922) Souza-Gongalves & Lopes-Andrdele’.

Host fungus.Unknown.

Distribution. Greater and Lesser Antilles. Known from Guadeloupe and
Republic of Cuba (Fig. 44).

Comments. The species was known only from the type series (Pic, 1922). We
had access to historical material from the type locality and one additional locality (Barro
Codorado Island, Panama) (Fig. 3(R)).

Anartioscelos gen. nov.

Fig. 12(A-E); Fig. 13(A-H); Fig. 14(A-C); Fig. 15(A-G); Fig. 16(A-H); Fig. 17(A-E);
Fig. 18(A-E); Fig. 19(A-D); Fig. 20(A-E); Fig. 21(A-C) Fig. 22(A-F); Fig. 44
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Type speciesAnartioscelos aptenusp. nov.

Etymology: The genus name derives frahe Greek adjective “anartios”, which
means “uneven”, “odd”, and the Latinized Greek noun “skelos”, which means “leg”,
both in the genitive singular. The name is a reference to odd legs of members in this
genus that are both serrate and spinose.

Diagnosis.This genus is distinguished by the elongate body, dual pronotal and
elytral punctation, single vestiture of minute setae, each arising from one megapuncture,
artennae 10-segmented, prosternum tumid and carinate, outer edges of tibiae regularly
serrate and bearing socketed spines between serration, outer angle of protibiae projected
in an acute tooth, and meso- and metatibiae with outer apical angle broadly rounded.
Anartioscelosgen. nov.somewhat resembles species in @is taurusspecies-group,
especially the 10-segmented antennae, anterocephalic projections of males, and
prosternum strongly tumid and carinate, but the latter differ in the outer edge of
protibiae smooth, meso- and metatibiae not expanded at apical half and with outer edge
smooth.

Description. Body elongate, subparallel-sided (Figs 12(@), 14(A-C), 18(A-

C), 22(A-C)) to slightly oval (Figs 15(AC), 17(A-C), 20(A-C)), convex; dorsal
vestiture, sgle, consisting of minute setadlead anteriormost portion visible from
above; anterocephalic edge in males produced and elevated forming two horns (Figs
12D, 15D, 18D, 20D, 22D); in females, slightly produced forming two small plates
(Figs 14C, 17C)Antennae (Figs 13A, 16A)10-segmented; club long, 3-segmented, at
least 1.4x as long as funicle; apical segment suboval, with sensillifers placed laterally in
each segment; third segment as long as foughrum longer than wide, subtruncate.
Mandibular molae well-developedApical maxillary palpomere (Fig. 15F)pyriform.
Prementum (Fig. 15F) long, slightly rounded at apex; ligula apparently abkabial

palps (Fig. 15F) 3-segmented; apical palpomere long and narrower than inflated and
long preapical palpomer&ular sutures subparallel-sided or bowe&ronotum (Figs

12E, 15E, 18E, 20E, 22E) lateral edges narrow or slightly wide, visible or not visible for
their entire lengths from above; punctation, dual; each megapuncture with one seta,
micropunctures apparently glabrous; anterior edge rounded in both sexes or slightly
emarginate in male®rosternum (Figs 12D, 15D, 18D, 20D, 22D) in front of coxae
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slightly shorter than prosternal process, tumid, carinate; prosternal process slightly
narrow or moderately broad, expanding to apex or subpasalktk Procoxae
transverse, not projecting below plane of prosternal process (Fig. 12C, 14C, 15C, 17C,
18C, 20C, 22C)Meso- and metacoxadransverseScutellar shield (Figs 12E, 15E,
18E, 20E, 22E) weltteveloped (Figs 12E, 18E, 22E) or slightly reduced (Figs 15E,
20E). Elytra (Figs 12E, 15E, 18E, 20E, 22E) elongate and at least 1.55x as long as
pronotum; punctation, dual, each megapuncture with one seta, micropunctures
apparently glaborusMetathoracic wings well-developed or absenf\fa. aptenusp.
nov. and Ana. involucris sp. nov.). Mesocoxal cavitiegFig. 15G)narrowly separated,
completely closedMetaventrite (Fig. 15G) slightly convex, longer than or as long as
first abdominal ventrite at midline; posterior margin notched, discrimen present or not.
Protibiae (Figs 13B, 16B) triangular; outer apical edge projected in acute tdeto-
and metatibiae (Figs 13(GD), 16(G-D)) very enlarged; outer apical angle broadly
rounded. Outer edge of all tibiae regularly serrate and with socketed spines between
serration.First abdominal ventrite longer than second and third ventrites combined,
with or without sex patch in maleMlale terminalia (Figs 13(EH), 16(E-H), 19(A-
D), 21(A-C)): tegmen subquadrate, apex usually truncate with shallow emargination at
middle (most species) or with comparatively deeper emargination forming two rounded
lateral lobesAna. eurinotunsp. nov), outer (Figs 13G, 16G, 21B) or inner apical edge
(Fig. 19C) with angulations, with (Figs 13G, 16G, 19C) or without (Fig. 21B)
excavations; penis subcylindrical, about as long and half as wide as tefgenesie
terminalia: females of most species are unknown, but see descripti@naofaptenus
Sp. nov.as example.

Included species:Anartioscdos aptenusp. nov, Ana. almirantensisp. nov,
Ana. bifurcus(Gorham, 1898) Geraci9 comb. nov, Ana. eurinotumsp. nov, Ana.
involucris sp. nov. and Ana. laticornis (Pic, 1922) Ceraci§ comb. nov. Another
species have been seen from Loreto, Madre de Dios and Pasco (Peru), known from a
short series, which will not be described here.

Distribution: North to South America and Lesser Antilles. Known from

Guadeloupe, Guatemala, Mexico, Panama, Peru and Saint Vincent and the Grenadines.

Key to species oAnartioscelos
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1 Metathoracic WiNgS @bSENL............ooeiviiiiiiiiii e e e e 2,
17 Metathoracic Wings PIrESENL........ccueerueeriieeriieeieenteenteeeteeseeeteesseeenseessaeesseesssesseesssssnnns 3

2 Elytral punctation sparse (megapunctures separated from each other by at least 3
megapuncture-widths; Fig. 15E), lateral edges of pronotum completely visible when
seen from above (Fig. 15A), prosternal process narrow at base and gradually expanding
t0 ApPeX (FIg. 15C). ..ot Ana..aptenus sp. nov.

2’ Elytral punctation dense (megapunctures separated from each other by no more than

2 megapuncture-widths; Fig. 20E), lateral edges of pronotum not visible from above,

subparallel-sided prosternal process (Fig. 20C)................... Ana...involucris sp.
nov.
3 (I’) TL > 1.40 mm and males with diverging anterocephalic horns........... Ana.

laticornis (Pic)

3’ TL < 1.40 mm and males with parallel anterocephalic horns....................cco .
4 (3°) Lateral edge of pronotum barely explanate and completely visible from above
(FIg: L2A) e Ana.almirantensis sp. nov.

4> Lateral edge of pronotum not explanate and not visible from above (Fig.

5 EL/PL < 1.50. Anterocephalic horns in males long and projected
FOMWAITS. ...coiiiiieii e Ana. bifurcus (Gorham)
5” EL/PL > 1.50. Anterocephalic horns in males short and projected upwards (Fig.

L8D) it ————— Ana..eurinotum sp. nov.

Anartioscelos almirantensis sp. nov.
Fig. 12(A-E); Fig. 13(A-H); Fig. 14(A-C); Fig. 44

Type locality. “Almirante”, coordinates 09°18’N 82°24°W (Changuinola District, Bocas
del Toro Province, Panama).

Etymology. The species name is Latiniz from “Almirante”. The name is a
reference to the city where the type series was collected.

Diagnosis. Anartioscelos almirantensisp. nov. is similar to Ana. laticornis

comb. nov, Ana. bifurcuscomb. nov.andAna. eurinotunsp. nov, but differs from the
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former in the comparativelyhsrter body (<1.20 mm) and discrimen about one-fifth the

length of metaventrite at midline; froMna. bifurcuscomb. nov.in the trapezoidal
pronotum with barely explanate lateral edges and males with anterocephalic horns short
and elevated upwards. It differs froAma. eurinotumsp. nov.in the pronotum with

lateral edges visible from above, discrimen present and prosternal process narrow at
base and gradually expanding to apex.

Description, male holotype (Fig. 12(A-E)). Adult apparently not fully
pigmented; lacking two tarsi; elytra displaced. Measurements in mm: TL 1.19, PL 0.43,
PW 0.56, EL 0.76, EW 0.58, GD 0.43. Ratios: PL/PW 0.76, EL/EW 1.32, EL/PL 1.78,
GD/EW 0.74, TL/IEW 2.06.Body subparallel-sided, dorsum and venter yellowish
brown; antennae, palpi and tarsi pale yellowish brown; dorsal vestiture consisting of
minute suberect setae, only discernible in high magnifications (>100x); ventral vestiture
of decumbent setae, easily discernible in high magnifications (>A@&d (Fig. 12D)
dorsal punctation dual, megapunctures coarse, deep, about 2x as large as
micropunctures, separated from each other b8 thegapuncture-widths, each with
minute decumbent seta (<0.01 mm); interspaces, smooth and shiny; anterocephalic edge
produced and elevated forming two long, broadly laminate, parallel horns (length 0.18
mm; basal width 0.13 mm; basal separation 0.09 mm), apices rounded; sides of each
horn parallel. Antennae (Fig. 13A, left antenna in paratypé&gngth of segments as
follows (in mm, left antenna measured): 0.06, 0.04, 0.02, 0.02, 0.01, 0.02, 0.01, 0.03,
0.03, 0.06 (FL 0.07 mm, CL 0.12 mm, CL/FL 1.6Byescoarsely facetted, with about
50 ommatidia; GW 0.11 mmGula 0.58x as wide as hea@ronotum (Fig. 12E)
megapunctures coarse, deep, about 2x as large as micropunctures, separated from each
other by 12 megapuncture-widths; interspaces smooth, shiny; vestiture single,
consisting of minute suberect yellowish setae (<0,01 mm); lateral edges not crenulate,
barely explanate, entirely visible when seen from above; anterior corners acute;
posterior corners roundedcutellar shield well developed, triangular, with few
punctures; apparently glabrous; BW 0.06 mm; SL 0.04 if&iytra punctation non-
seriate; megapunctures coarse, deep, about 2x as large as micropunctures, separated
from each other by -2 megapuncture-widths; interspaces smooth, shiny; vestiture
single, consisting of minute suberect yellowish setae (~0.01 Matathoracic wings

developed, apparently functionallypomera punctation coarse, deep; each puncture
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with one fine decumbent seta; interspaces, microreticuRrtesternum (Fig. 12D)
interspaces, microreticulatBrosternal process(Fig. 12D) narrow at base, gradually
expanding to apex, 1.4x as long as prosternum at midline; apex ro@ndgbliae (Fig.
13B, left protibia in paratype) maximum width about one-third its length; apical edge
with spines; outer apical angle projected in acute tooth; outer edge straight, serrate, with
socketed spinedMleso- and metatibiae(Fig. 13(G-D), left meso- and metatibia in
paratype, respectively) expanded at apical half; serrate, with socketed spines.
Metaventrite puncturescoarse, shallow; interspaces, microreticulate; discrimen about
one-fifth the length of metaventrite at midline; posterior margin notch 0.05x as long as
metaventrite at midlineAbdominal ventrites punctures coarse, shallow, separated
from each other by 1 puncture-width or less, each with one fine decumbent yellowish
seta; interspaces, microreticulate; length of ventrites (in mm, from base to apex at
longitudinal midline) as follows: 0.09, 0.04, 0.04, 0.04, 0.08; first abdominal ventrite
with margined, circular, setose sex patch posterad of center, transverse diameter of 0.05
mm. Male terminalia in paratype (Fig. 13(E-H)): sternite VIII (Fig. 13E) apical
margin sinuous, with long setae at rounded corners; basal portion membranous.
Tegmen(Fig. 13G) 1.7x as long as wide, widest at apex; subparallel-sided but more or
less sinuous; apex shallowly emarginate at middle; outer apical edge with angulation
(Fig. 13G, black arrows); apical portion almost straight; basal portion triangalsal
piece (Fig. 13F) subtriangular, 1.7x as wide as loRgnis (Fig. 13H) as long as
tegmen, 3.1x as long as wide; subparallel-sided; apex with two acute angulations (Fig.
13H, black arrows); basal portion with rounded emargination (Fig. 13H, red arrow).

Female (Fig. 14(A-C)). Anterior edge of head slightly produced forming two
small subacute plates. Anterior edge of pronotum rounded. Otherwise like males, but
without cephalic horns and abdominal sex patch.

Variation. Males, measurements in mm (n= 2, including the holotype): TL
1.18-1.19 (1.18 £ 0.01), PL 0.43 (0.43 + 0.00), PW 6&68 (0.57 + 0.01), EL 0.75
0.76 (0.76 £ 0.01), EW 0.58.63 (0.60 + 0.03), GD 0.48.45 (0.44 £ 0.02), PL/PW
0.74-0.76 (0.75 = 0.01), EL/EW 1.20.32 (1.26 £+ 0.08), EL/PL 1.76.78 (1.77 *
0.01), GD/EW 0.720.74 (0.73 + 0.01), TL/EW 1.82.06 (1.97 + 0.12). Female,
measurements in mm: TL 1.15, PL 0.40, PW 0.53, EL 0.75, EW 0.60, GD 0.4%/PL/P
0.76, EL/EW 1.25, EL/PL 1.88, GD/EW 0.75, TL/EW 1.92.
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Type material. Holotype & (FMNH) “PANAMA: Almirante, Boca del Toro
Prov, 30 March 1959, Henry S. Dybas leg. \ CHICAGO NAT. HIST. MUSEUM, Host:
Polyporus zonalis FMNM (HD) #59-157, to dam on Nigua Ck. Anartioscelos
almirantensis Souza-Goncalves & Lopes-Andrade HOLOTYPUS [redpep]”.
Paratypes: 2 &34 (CELC, dissected) and @ (FMNH), same data as the holotype,
additionally labeled “Anartioscelos almirantensiSouza-Gongalves & Lopes-Andrade
PARATYPUS]Jyellow paper]”.

Host fungus. Rigidoporus lineatus(Pers.) Ryvarden (Meripilaceae), one
breeding record.

Distribution. Central America. Known from Bocas del Toro Province (Panama)
(Fig. 44).

Comments. We’ve decided not to dissect the single known female because it

seems to be a teneral.

Anartioscel os aptenus sp. nov.
Fig. 15(A-G); Fig. 16(A-H); Fig. 17(A-E); Fig. 44

Type locality. “San Juan Bautista Valle Nacional”, coordinates 17°46’N 96°18°W
(Oaxaca, Mexico).

Etymology. The species name derives from the Latinized Greek adjective
“aptenos”, which means “wingless”. The name is a reference to the absence of
metathoracic wings on this species.

Diagnosis.Anartioscelos aptenusp. nov.differs from all other species in the
genus, except foAna. involucrissp. nov, in the absence of metathoracic wings. It
differs from Ana. involucrissp. nov. in the comparatively sparser elytral punctation
(megapunctures separated from each other by about 3 megapuncture-widths), prosternal
process narrow at base and gradually expanding to apex, and males with parallel
anterocephalic horns.

Description, maleholotype (Fig. 15(A-E)). Adult fully pigmented and in good
condition. Measurements in mm: TL 1.19, PL 0.46, PW 0.63, EL 0.73, EW 0.64, GD
0.54. Ratios: PL/PW 0.73, EL/EW 1.14, EL/PL 1.60, GD/EW 0.84, TL/EW B8fy
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slightly oval, dorsum reddish dark brown, pronotum usually darker; venter reddish dark
brown; antennae yellowish brown; antennal club dark brown; palpi and tarsi yellowish
brown; dorsal vestiture consisting of minute suberect setae, easily discernible in high
magnifications (>50x); ventral vestiture consisting of decumbent setae, easily
discernible in high magnifications (>50x)lead (Fig. 15D) dorsal punctation single;
punctures coarse, shallow, separated from each other By pRncture-widths;
apparently glabrous; interspaces smooth, shiny; anterocephalic edge produced, elevated
forming two long, broadly laminate, parallel horns (length 0.31 m; basal width 0.13
mm; basal separated by 0.12 mm), apices rounded; sides of each horn parallel.
Antennae (Fig. 16A, left antenna in paratypBngth of segments as follows (in mm,

left antenna measured): 0.07, 0.05, 0.03, 0.03, 0.02, 0.02, 0.01, 0.04, 0.04, 0.07 (FL 0,10
mm, CL 0.14 mm, CL/FL 1.44Eyescoarsely facetted, with about 30 ommatidia; GW
0.09 mm.Gula 0.43x as wide as heaBronotum (Fig. 15E) megapunctures coarse,
deep, about 2x as large as micropunctures, separated from each otheB by 2
megapuncture-widths; interspaces smooth, shiny; vestiture single, consisting of minute
suberect yellowish setae (<0.01 mm); anterior edge slightly emarginate forming two
small angulations; lateral edges not crenulate, barely explanate, entirely visible when
seen from above; anterior corners subacute; posterior corners roSodéeallar shield

slightly reduced, triangular, devoid of punctures; apparently glabrous; BW 0.05 mm; SL
0.03 mm.Elytra punctation non-seriate; megapunctures coarse, deep, about 2x as large
as micropunctures, separated from each other by 3 megapuncture-widths or less;
interspaces smooth, shiny; vestiture single, consisting of minute suberect yellowish
setae (~0.01 mmMetathoracic wings absentHypomera punctation coarse, shallow;

each puncture with one fine decumbent seta; interspaces, microretiButstrnum

(Fig. 15D) interspaces, microreticulatrosternal process(Fig. 15D) narrow at base,
gradually expanding to apex, 1.4x as long as prosternum at midline; apex rounded.
Protibiae (Fig. 16B, left protibia in paratype) maximum width about one-third its
length; apical edge with spines; outer apical angle projected in acute tooth; outer edge
straight, serrate, with socketed spindgeso- and metatibiag(Fig. 16(C-D), left meso-

and metatibia in paratype, respectively) expanded at apical half; serrate, with socketed
spines. Metaventrite (Fig. 15G, in paratypepunctures coarse, deep; interspaces,

microreticulate; discrimen absent; posterior margin notch 0.10x as long as metaventrite
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at midline.Abdominal ventrites punctures coarse, shallow, separated from each other
by 1 puncture-width or less, each with one fine decumbent yellowish seta; interspaces,
microreticulate; length of ventrites (in mm, from base to apex at longitudinal midline)
as follows: 0.11, 0.05, 0.05, 0.05, 0.11; first abdominal ventrite with margined, circular,
setose sex patch posterad of center, transverse diameter of 0.(Matenterminalia

in paratype (Fig. 16(E-H)): sternite VIII (Fig. 16E) apical margin sinuous, with short,
long setae at rounded corners; basal portion membrahegmen (Fig. 16G) 1.5x as

long as wide, widest at apex; subparallel-sided but more or less sinuous; apex deeply
emarginate at middle; outer apical edge with angulations (Fig. 16G, black arrows);
apical portion almost straight; basal portion subtriangubarsal piece (Fig. 16F)
subtriangular, 1.6x as wide as lofgenis(Fig. 16H) as long as tegmen, 3.1x as long as
wide; subparallel-sided; apical portion consisting of one pleated membrane; basal
portion rounded.

Females(Fig. 17(A-E)). Anterior edge of head slightly produced forming two
small subacute plates. Anterior edge of pronotum rounded. Otherwise like males, but
without cephalic horns, pronotal emargination and angulations, and abdominal sex
patch.Female terminalia in paratype (Fig. 17(D-E)): short; spiculum ventrale (Fig.
17D) as long as ovipositor (Fig. 17E); ovipositor 1.28x as long as wide; paraprocts (Fig.
17E) 0.92x as long as gonocoxites; gonocoxites (Fig. 17E) subparallel, with inner
sclarotizations, 0.67x as long as their combined widths, each with broadly rounded
apex; basal baculi of gonocoxites oblique, about half as long as outer edge of
gonocoxites; gonostyli short (Fig. 17E), 0.11x as long as respective gonocoxite, 1.33x
as long as wide.

Variation. Females, measurements in mm (n= 7): TL 41133 (1.20 = 0.02),

PL 0.43-0.48 (0.44 + 0.02), PW 0.60.65 (0.61 + 0.02), EL 0.78.80 (0.76 + 0.02),
EW 0.64-0.80 (0.66 + 0.02), GD 0.48.55 (0.53 + 0.03), PL/PW 0.66.79 (0.73 *
0.05), EL/EW 1.121.20 (1.15 £ 0.03), EL/PL 1.58.88 (1.83 + 0.05), GD/EW 0.76
0.85 (0.80 £ 0.03), TL/EW 1.73.88 (1.83 £ 0.05).

Type material. Holotype & (FMNH) “MEXICO: Oaxaca, 15.1 mi S. Valle
Nacional 4300°, viii.11-18.1973 \ Berl. leaf litt, cloud forestAnartioscelos aptenus
Souza-Gongalves & Lopesadrade HOLOTYPUS [red paper]”. Paratypes:1 & and 8
22 as follows: 14 (CELC, dissected and stored in glycerin) ang 2 (CELC, one
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dissected and stored in glycerin), same data as the holotypgFMNH) “MEXICO:
Chiapas, 8 mi N Pueblo Nuevo, Solistahuacan, 6000, viii.26-27.1973 \ Berl. leaf litt,
cloud forest”; 2 99 (ANIC) “MEXICO: Chiapas, 8 mi N Pueblo Nuevo, Solistahuacén,
6000°, viii.26-27.1973 \leaf litter, forest floor, A. Newton”; 1 @ (CMN, dissected)
“GUAT. Baja Verapaz \ 8 km S. Purulha, 1660 m. 29.v.1991, H & A. Howden”; 2 @9
(CMN) “GUAT: BAJA VERAPAZ: 8.6 km W Chilasco., Elev. 1550 m., oak-pine-
liquid amber, for. litter. R. Anderson, 91-18. 24991”. All paratypes additionally
labeled “Anartioscelos aptenussouza-Gongalves & Lopes-Andrade PARATYPUS
[yellow paper]”.

Host fungus.Unknown.

Distribution. North to Central America. Known from Baja Verapaz Department
(Guatemala) and Oaxaca (Mexico) (Fig. 44).

Comments. The species was collected only in leaf litter, as most apterous and

micropterous ciids up to date.

Anartioscelos bifurcus (Gorham, 1898) comb. nov.
Ceracis bifurcusGorham 1898: 332, pl. 27, figs. 11Da; Lawrence 1967: 98 (removed from
CeracisMellié, 1849, but not placed in any genus). Type locality: Lesser Antilles: Saint Vincent

and the Grenadines: Saint Vincent (no specific locality).

Type material. Lectotyped, here designaed (NHM) “Type [red. marg. Disc; printed]
\ Type [red paper; handwritten] \ W. Indies 98.237 [printed] \ St. Vincent, W.Il. H.H.
Smith 221 [printed] \Ceracis bifurcusGorh. &' [handwritten] \ HOLOTYPECeracis
bifurcus Gorham [red paper; handwritff. Paralectotype & (NHM) “W. Indies
98.237 [printed] \ St. Vincent, W.I. H.H. Smith 221 [printed] \ Sp. Figs, Type [printed] \
Ceracis bifurcusGo. [handwritten] \ PARATYPECeracis bifurcusGorham [yellow
paper; handwritten]”.

Host fungus.Unknown.

Distribution. Lesser Antilles. Known from Saint Vincent (Saint Vincent and the
Grenadines) (Fig. 44

Comments. The species is known only from the short type series (Gorham,

1898) and no female is known, as far as we have traced.
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Anartioscelos eurinotum sp. nov.
Fig. 18(A-E); Fig. 19(A-D); Fig. 44

Type locality. “Barro Colorado Island”, coordinates 09°09°N 79°51°W (Canal Zone,
Panama).

Etymology. The species name derives from the Greek adjective “eurys”, which
means “broad”, “wide”, and the anatomical term “notum”, both in the genitive singular.
The name is a reference to the broad pronotum of the species.

Diagnosis.Anartioscelos eurinoturap. nov.is similar toAna. laticorniscomb.
nov., Ana. bifurcuscomb. nov.and Ana. almirantensisp. nov, but differs from the
former in the comparatively shorter body (TL 1.00 mm) and converging anterocephalic
horns in males; differs fromna. bifurcuscomb. nov.in the comparatively longer
elytra (EL/PL > 1.50) and short anterocephalic horns in males, projected upwards;
differs from Ana. almirantensisp. nov.in the pronotum with lateral edges not visible
from above, prosternal process subparallel-sided and absence of discrimen.

Description, male holotype (Fig. 18(A-E)). Adult apparently not fully
pigmented but in good condition. Measurements in mm: TL 1.00, PL 0.38, PW 0.53, EL
0.62, EW 0.56, GD 0.47. Ratios: PL/PW 0.72, EL/EW 1.11, EL/PL 1.61, GD/EW 0.84,
TL/EW 1.79.Body subparallel-sided, dorsum and venter reddish brown; antennae, palpi
and tarsi yellowish brown; dorsal vestiture consisting of minute suberect setae, only
discernible in high magnifications (>100x); ventral vestiture of decumbent setae, easily
discernible in high magnifications (>70xjlead (Fig. 18D) dorsal punctation dual;
megapunctures coarse, deep, about 2x as large as micropunctures, separated from each
other by 2 megapuncture-widths, each with one minute decumbent seta (<0.01 mm);
interspaces smooth, shiny; anterocephalic edge produced, elevated forming two long,
broadly laminate, parallel horns (length 0.19 mm; basal width 0.11 mm; basal
separation of 0.09 mm), apices rounded; sides of each horn pakatiehnae lengths
as follows (in mm, left antenna measured): 0.06, 0.04, 0.02, 0.02, 0.01, 0.01, 0.01, 0.03,
0.03, 0.05 (FL 0.08 mm, CL 0.11 mm, CL/FL 1.4#yescoarsely facetted, with about
50 ommatidia; GW 0.10 mmGula 0.42x as wide as hea®ronotum (Fig. 18E)

megapunctures coarse, deep, about 2x as large as micropunctures, separated from each
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other by 12 megapuncture-widths; interspaces smooth, shiny; vestiture single,
consisting of minute suberect yellowish setae (<0,01 mm); anterior edge rounded;
lateral edges not crenulate, not explanate and not visible when seen from above; anterior
and posterior corners roundeSicutellar shield well-developed, triangular, with few
punctures and apparently glabrous; BW 0.06 mm; SL 0.04Hhytra punctation non-
seriate; megapunctures coarse, deep, about 2x as large as micropunctures, separated
from each other by -B megapuncture-widths; interspaces smostimy; vestiture
single, consisting of minute suberect yellowish setae (~0.01 Metathoracic wings
developed, apparently functionblypomera punctures coarse, deep, each with one fine
decumbent seta; interspaces, microreticul&ssternum (Fig. 18D) interspaces,
microreticulate. Prosternal process (Fig. 18D) subparallel-sided, 1.2x as long as
prosternum at midline; apex roundderotibiae maximum width about one-third its
length; apical edge with spines; outer apical angle projected in acute tooth; outer edge
straight, serrate, with socketed spingleso- and metatibiaeexpanded at apical half;
serrate, with socketed spindgletaventrite punctures coarse, shallow; interspaces,
microreticulate; discrimen absent; posterior margin notch 0.06x as long as metaventrite
at midline.Abdominal ventrites punctures coarse, shallow, separated from each other
by 1 puncture-width or less, each with one fine decumbent yellowish seta; interspaces,
microreticulate; length of ventrites (in mm, from base to apex at longitudinal midline)
as follows: 0.16, 0.05, 0.05, 0.05, 0.06; first abdominal ventrite with margined, circular,
setose sex patch posteriorly, transverse diameter of 0.04 Mathe. terminalia in
holotype (Fig. 19(A-D)): sternite VIII (Fig. 19A) apical margin sinuous, with long
setae at rounded corners; basal portion membramegsen(Fig. 19C) 1.3x as long as
wide, widest at apex; subparallel-sided but more or less sinuous; apex shallowly
emarginate at middle; inner apical edge with angulat{éigs 19C, big black arrows)

and excavations (Fig. 19C, small black arrows); apical portion barely emarginate; basal
portion triangular with one acute angulation at middle (Fig. 19C, red arBasal

piece (Fig. 19B) subtriangular, 1.7x as wide as lofgns (Fig. 19D) as long as
tegmen, 3.2x as long as wide; subparallel-sided; apex with two acute angulations (Fig.
19D, black arrows); basal portion almost straight (Fig. 19D, red arrow).

Female.Unknown.
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Type material. Holotype & (FMNH, dissected) “Barro Colorado Is., CANAL
ZONE, July 14 1969 \ J.F. Lawrence, Lot 288@anodermasp. \ Anartioscelos
eurinotumSouza-Goncalves & Lopesadrade HOLOTYPUS [red paper]”.

Host fungus.Ganodermasp.(Ganodermataceae), one record.

Distribution. Central America. Known from Barro Colorado Island (Panama)
(Fig. 44).

Comments.This species is known only from the holotype.

Anartioscelos involucris sp. nov.
Fig. 20(A-E); Fig. 21(A-C); Fig. 44

Type locality. “Cerro Punta”, coordinates 08°51°N 82°34’W (Tierras Altas District,
Chiriqui Province, Panama).

Etymology. The species derives from the Latin adjective “involucris”, which
means “unable to fly”. The name is a reference to the absence of metathoracic wings in
the species.

Diagnosis.Anartioscelos involucrisp. nov.differs from all other species in the
genus, except fohna. aptenusp. nov, in the absence of metathoracic wings. It differs
from Ana. aptenusp. nov.in the denser elytral punctation (megapunctures separated
from each other by 2 megapuncture-widths), subparallel-sided prosternal process and
males with converging anterocephalic horns.

Description, male holotype (Fig. 20(A-E)). Adult apparently not fully
pigmented, lacking two tarsi; after dissection, body and separated elytra were glued on
cardboard. Measurements in mm: TL 1.27, PL 0.48, PW 0.67, EL 0.79, EW 0.69, GD
0.57. Ratios: PL/PW 0.73, EL/EW 1.14, EL/PL 1.62, GD/EW 0.83, TL/EW B8&8y
slightly oval, dorsum and venter yellowish dark brown; antennae yellowish brown,
antennal club yellowish dark brown, palpi and tarsi yellowish brown; dorsal vestiture
consisting of minute suberect setae, only discernible in high magnifications (>100x);
ventral vestiture of decumbent setae, easily discernible in high magnifications (>70x).
Head (Fig. 20D) dorsal punctation dual, megapunctures coarse, deep, about 2x as large
as micropunctures, separated from each other-Byniegapuncture-widths, each with

one minute decumbent seta (<0.01 mm); interspaces smooth, shiny; anterocephalic edge
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produced, elevated forming two long, narrowly laminate converging horns (length 0.37
mm; basal width 0.12 mm; basal separation 0.14 mm), apices rounded; sides of each
horn parallelAntennae lengths as follows (in mm, left antenna measured): 0.06, 0.04,
0.03, 0.02, 0.02, 0.02, 0.02, 0.04, 0.04, 0.07 (FL 0.11 mm, CL 0.15 mm, CL/FL 1.34).
Eyescoarsely facetted, with about 40 ommatidia; GW 0.10 @aia 0.32x as wide as

head. Pronotum (Fig. 20E) megapunctures coarse, deep, about 2x as large as
micropunctures, separated from each other H¥ thegapuncture-widths; interspaces
smooth, shiny; vestiture single, consisting of minute suberect yellowish setae (<0,01
mm); anterior edge rounded; lateral edges not crenulate, not explanate, not visible when
seen from above; anterior and posterior corners roun8edtellar shield slightly
reduced, triangular, with few punctures; apparently glabrous; BW 0.05 mm; SL 0.04
mm. Elytra punctation non-seriate; megapunctures coarse, deep, about 2x as large as
micropunctures, separated from each other by 2 megapuncture-widths; interspaces
smooth, shiny; vestiture single, consisting of minute suberect yellowish setae (~0.01
mm). Metathoracic wings absent.Hypomera punctures coarse, deep, each with one
fine decumbent seta; interspaces, microreticuRtesternum (Fig. 20D) interspaces,
microreticulate. Prosternal process (Fig. 20D) subparallel-sided, 1.2x as long as
prosternum at midline; apex rounddekotibiae maximum width about one-third its
length; apical edge with spines; outer apical angle projected in acute tooth; outer edge
straight, serrate, with socketed spingleso- and metatibiaeexpanded at apical half;

outer edge serrate, with socketed spindetaventrite punctures coarse, shallow;
interspaces, microreticulate; discrimen absent; posterior margin notch 0.08x as long as
metaventrite at midlineAbdominal ventrites punctures coarse, shallow, separated
from each other by 1 puncture-width or less, each with one fine decumbent yellowish
seta; interspaces, microreticulate; length of ventrites (in mm, from base to apex at
longitudinal midline) as follows: 0.17, 0.06, 0.05, 0.05, 0.08; first abdominal ventrite
with margined, circular, setose sex patch posterad of center, transverse diameter of 0.03
mm. Male terminalia in holotype (Fig. 21(A-C)): sternite VIII (not shown) apical
margin sinuous, with short long setae at rounded corners; basal portion membranous.
Tegmen (Fig. 21B) 1.5x as long as wide, widest at apex; subparallel-sided but more or
less sinuous; apex shallowly emarginate at middle; outer apical edge with angulations

(Fig. 20B, black arrows); apical portion almost straight; basal portion trianddaal
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piece (Fig. 21A) subtriangular, 1.8x as wide as loRgnis (Fig. 21C) 1.1x as long as
tegmen, 3.9x as long as wide; subparallel-sided; apex rounded (Fig. 21C, black arrow);
basal portion rounded (Fig. 21C, red arrow).

Female.Unknown.

Type material. Holotype & (CNC, dissected) “PAN: Chiri, 2600m, SKmESE
Cerro Punta, 28.v.77, S & J. Peck, Ber376, oak-bambAoartioscelos involucris
Souza-Gongalves & Lopesadrade HOLOTYPUS [red paper]”.

Host fungus.Unknown.

Distribution. Central America. Known from Chiriqui Province (Panama) (Fig.
44).

Comments. This species was collected in leaf litter, as most apterous and
micropterous ciids up to date.

Anartioscelos laticornis (Pic, 1922) comb. nov.
Fig. 22(A-F); Fig. 44
Ceracis laticornisPic 1922: 3; Lawrence 1967: 98 (removed fréaracisMellié, 1849, but not

placed in any genus). Type locality: Lesser Antilles: Guadeloupe (no specific locality).

Diagnosis.Anartioscelos laticornicomb. nov.differs from all other species in the long
body (TL > 1.40 mm) and males with diverging anterocephalic hdrns.similar to

Ana. almirantensisp. nov, Ana. bifurcuscomb. nov.andAna. eurinotunsp. nov, but

differs from the former in the absence of discrimen and of sex patch in malegrieom
bifurcus comb. nov.in the trapezoidal pronotum with lateral edges barely explanate;
and fromAna. eurinotunsp. nov.in the lateral edges of pronotum barely explanate and
barely visible from above, and prosternal process narrow at apex and gradually
expanding to apex.

Redescription, male lectotype, here designated(Fig. 22(A-E)). Adult
apparently not fully pigmented, lacking most part of right antenna, left mesofemur, left
mesotibia and all tarsi; part of left antenna mounted in cardboard. Measurements in mm:
TL 1.46, PL 0.56, PW 0.63, EL 0.90, EW 0.71, GD 0.60. Ratios: PL/PW 0.81, EL/IEW
1.26, EL/PL 1.60, GD/EW 0.85, TL/EW 2.0Body subparallel-sided, dorsum and

venter yellowish brown; antenna and palpi yellowish brown; dorsal vestiture consisting
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of minute suberect setae, easily discernible in high magnifications (>70x); ventral
vesture of decumbent setae, easily discernible in high magnifications (5l

(Fig. 22D) dorsal punctation single; punctures coarse, shallow, separated from each
other by 1 puncture-width or less; apparently glabrous; interspaces, microreticulate;
anterocephalic edge produced, elevated forming two long, broadly laminate diverging
horns (length 0.36 mm; basal width 0.15 mm; basal separation 0.14 mm), apices
rounded; sides of each horn parallhtennae lengths as follows (in mm, left antenna
measured): 0.07, 0.03, 0.02, 0.02, 0.02, 0.02, 0.02, 0.04, 0.04, 0.06 (FL 0.09 mm, CL
0.14 mm, CL/FL 1.60)Eyescoarsely facetted, with about 50 ommatidia; GW 0.11 mm.
Gula 0.38x as wide as headronotum (Fig. 22E) megapunctures coarse, deep, about
2x as large as micropunctures, separated from each othe2byelgapuncture-widths;
interspaces smooth, shiny; vestiture single, consisting of minute suberect yellowish
setae (~0.01 mm); anterior edge rounded; lateral edges not crenulate, barely explanate,
barely visible when seen from above; anterior corners acute; posterior corners rounded.
Scutellar shield well-developed, pentagonal, with few punctures; apparently glabrous;
BW 0.08 mm; SL 0.05 mnElytra punctation non-seriate; megapunctures coarse, deep,
about 2x as large as micropunctures, separated from each other by 1 megapuncture-
width or less; interspaces smooth, shiny; vestiture single, consisting of minute suberect
yellowish setae (~0.01 mmMetathoracic wings developed, apparently functional.
Hypomera punctures coarse, shallow, each puncture with one fine decumbent seta;
interspaces, microreticulateProsternum (Fig. 22D) interspaces, microreticulate.
Prosternal process(Fig. 22D) narrow at apex, gradually expanding to apex, 1.3x as
long as prosternum at midline; apex roundetbtibiae maximum width about one-

third its length; apical edge with spines; outer apical angle projected in acute tooth;
outer edge straight, serrate, with socketed spiMeso- and metatibiaeexpanded at
apical half; outer edge serrate, with socketed spiklesaventrite punctures coarse,
deep; interspaces, microreticulate; discrimen absent; posterior margin notch 0.07x as
long as metaventrite at midlinabdominal ventrites punctures coarse, deep, separated
from each other by 1 puncture-width or less, each with one fine decumbent yellowish
seta; interspaces, microreticulate; length of ventrites (in mm, from base to apex at
longitudinal midline) as follows: 0.17, 0.06, 0.06, 0.05, 0.10; first abdominal ventrite
devoid of sex patch.
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Females.Unknown.

Type material. Lectotype &, here designated (MNHN, Fig. 22(A-F))
“Guadeloupe [printed] \ Ciside N° 17 [handwritten] Ceracis pres bifurcus Gorh.
[handwritten] \ Ceracis grandicollisn. sp. [handwritten] \Ceracis laticornisn. sp.
[handwritten] \ LECTOTYPE Ceracis laticornis Pic [red paper; handwritten]”.
Additionally labeled “Anartioscelos laticornigPic, 1922) comb. nov. Souza-Gongalves
& Lopes-Andrade”

Host fungus.Unknown.

Distribution. Lesser Antilles. Known from Guadeloupe (Fig. 44).

Comments.The species is known only from the type series (Pic, 1922), as far as

we have traced.

Atomocis gen. nov.
Fig. 23(A-G); Fig. 24(A-H); Fig. 25(A-D); Fig. 45

Type speciesAtomocis melanusp. nov.

Etymology: The genus name derives from the Latin noun “atomus”, which
means “a small particle”, “atom”, and “Cis”, both in the nominative singular. The name
is a reference to the small size of the body.

Diagnosis. This genus is distinguished by the short, oblong-ovate body, single
pronotal and elytral punctation, single vestiture of minute setae, antennae 10-segmented
with short club (less than 1.3x as long as funicle), the club with basal segment reduced,
prosternum carinate, all tibiae enlarged at apical half and with broadly rounded outer
apical angle. Body shape resembles that of apterous and micropterous €iglae (
Atlantocis Israelson, 1985Apterocis Perkins, 1900 Lipopterocis Miyatake, 1954,
NeoapterocisLopes-Andrade, 2007NipponapterocisMiyatake, 1954,Notapterocis
Lawrence, 2016 anBolynesiciZimmerman, 1938), but speciesAtiomocisgen. nov.
differ in the metaventrite long at midline, and well-developed scutellar shield and
metathoracic wings.

Description. Body (Figs 23(A-C), 25(A-C)) short, oblong-ovate, convex;
dorsal vestiture, single, consisting of minute seké®ad anteriormost portion visible

from above; anterocephalic edge in males produced, elevated forming two short plates
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(Fig. 23D); in females, produced forming two plates shorter than in males (Fig. 25C).
Antennae (Fig. 24A) 10-segmented; antennal club short (less than 1.3x as long as
funicle), 3-segmented; apical segment pentagonal and basal segment reduced, with
sensillifers at apical border; third segment as long as fduattrum longer than wide,
truncate.Mandibular molae well-developedApical maxillary palpomere (Fig. 23F)
pyriform. Prementum (Fig. 23F) short, broadly rounded at apex; ligula conspicuous.
Labial palps (Fig. 23F) 3-segmented; apical palpomere shorter and narrower than
inflated longer preapical palpomer&ular sutures bowed. Pronotum (Fig. 23E)

lateral edges slightly expanded, visible for their entire lengths from above; punctation,
single; each puncture with one minute seta; anterior edge rounded in both sexes.
Prosternum (Fig. 23D) in front of coxae slightly longer than prosternal process;
carinate; prosternal process moderately broad, subparallel-&ldsmbxaetransverse,

not projecting below plane of prosternal process (Fig. 23C, 2Mg&so- and
metacoxaetransverseScutellar shield (Fig. 23E) well-developecElytra (Fig. 2%E)

slightly elongate, more than 1.60x as long as pronotum; punctation, single; each
puncture with one minute set&éetathoracic wings well-developed. Mesocoxal
cavities (Fig. 23G) widely separated, completely closétetaventrite (Fig. 23G)
strongly convex, longer than first abdominal ventrite at midline; posterior margin not
notched; discrimen, abserffro- meso- and metatibiae(Fig. 24(B-D)) similar in
shapegnlarged at apical half; outer apical angle roudfr@dt abdominal ventrite as

long as second and third ventrites combined, with sex patch in rivi&sterminalia

(Fig. 24(E-H)): tegmen elongate, spear-shaped with lateral angulations (Fig. 24G, small
black arrows); apex rounded; penis about as long and as wide as tegmen, enlarged and
membranous at apeXemale terminalia (Fig. 25D): elongate; gonostyli slender;
gonocoxites converging to apex; basal baculi of gonocoxites transverse; paraprocts
shorter than gonocoxites.

Included species:Atomocis melanusp. nov. There are other two species, one
from Zapata Department (Guatemala) and another from Barro Colorado Island
(Panama), the former known from a short series with only one male in poor conditions,
and the latter only from tenerals, thus we prefer not to describe them here.

Distribution: Central America. Know from Guatemala and Panama.
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Atomocis melanus sp. nov.
Fig. 23(A-G); Fig. 24(A-H); Fig. 25(A-D); Fig. 45

Type locality. “Campana”, coordinates 08°43°N 79°54> W (Capira District, Panama
Oeste Province, Panama).

Etymology. The species name derives from the Latinized Greek noun
“melanos”, which means “black”, “dark”. The name is a reference to the dark dorsum of
the species.

Description, maleholotype (Fig. 23(A-E)). Adult fully pigmented, lacking two
tarsi. Measurements in mm: TL 0.99, PL 0.33, PW 0.53, EL 0.66, EW 0.62, GD 0.47.
Ratios: PL/PW 0.63, EL/EW 1.06, EL/PL 1.98, GD/EW 0.76, TL/IEW 1B0dy
dorsum reddish black; venter reddish dark brown; antennae yellowish brown; antennal
club dark brown; palpi and tarsi yellowish brown; dorsal vestiture consisting of minute
suberect setae, only visible in high magnifications (>100x); ventral vestiture of minute
decumbent setae, only visible in high magnifications (>108gad (Fig. 23D) dorsal
punctation single; punctures coarse, shallow, separated from each other by 1 puncture-
width or less, each with one minute decumbent seta (<0.01 mm); interspaces smooth,
shiny; anterocephalic edge produced, elevated forming two small, converging triangular
plates (length 0.08 mm; basal width 0.09 mm; basal separation 0.09 mm), apices
subacute Antennae (Fig. 24A, left antenna in paratype from Barro Colorado Island)
lengths as follows (in mm, left antenna measured): 0.06, 0.04, 0.03, 0.03, 0.01, 0.01,
0.01, 0.02, 0.03, 0.06 (FL 0.08 mm, CL 0.10 mm, CL/FL 1.B9¥scoarsely facetted,
with about 20 ommatidia; GW 0.08 mi@ula 0.41x as wide as headronotum (Fig.
23E) punctures fine, shallow, separated from each other—dy p8ncture-widths;
interspaces smooth, shiny; vestiture single, consisting of one minute suberect yellowish
seta (<0.01 mm); lateral edges not crenulate, barely explanate, entirely visible when
seen from above; anterior and posterior corners subasateellar shield triangular,
with few punctures; apparently glabrous; BW 0.04 mm; SL 0.03 Eiytra punctation
non-seriate; punctures fine, shallow, separated from each other by 2 puncture-widths or
less; interspaces smooth, shiny; vestiture single, consisting of one minute suberect
yellowish seta (~0.01 mmMetathoracic wings apparently functionalHypomera

punctures fine, shallow; almost glabrous; interspaces, microreticitabsternum
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(Fig. 23D) interspaces, microreticulairosternal process(Fig. 23D) 0.9x as long as
prosternum at midline; apex trunca®otibiae (Fig. 24B, left protibia in paratype from
Barro Colorado llend) maximum width about one-third its length; apical edge with
spines; outer apical angle rounded; outer edge enlarged at apical half, Svhesh.
and metatibiae (Fig. 24(G-D), left meso- and metatibia in paratype from Barro
Colorado Island, respectively) apical edge with spines; outer edge enlarged at apical
half, smooth. Metaventrite (Fig. 23G, in paratype from Barro Colorado Island
punctures coarse, deep; interspaces, microreticulate; discrimen albdominal
ventrites punctures coarse, shallow, separated from each other by 1 puncture-width or
less, each with one fine decumbent yellowish seta; interspaces, microreticulate; length
of ventrites (in mm, from base to apex at longitudinal midline) as follows: 0.11, 0.06,
0.05, 0.04, 0.06; first abdominal ventrite with margined, oval, setose sex patch
posteriorly, transverse diameter of 0.05 niiale terminalia in paratype from Barro
Colorado Island (Fig. 24(A-H)): sternite VIII (Fig. 24E ) apical margin straight, with
short long setae at acute corners; basal portion membranegsen (Fig. 24G) 4.4x
as long as wide, widest near base; elongate, converging to apex; lateral and apical
portion mostly membranous; medial portion with arrow-shaped sclerotization (Fig. 24G,
big black arrow) forming lateral angulations (Fig. 24G, small black arrows); apex and
basal portion roundedasal piece(Fig. 24F) subpentagonal, 1.2x as wide as long.
Penis (Fig. 24H) as long as tegmen, 3.5x as long as wide; subparallel-sided, expanding
near apex; apical portion consisting of pleated membrane; basal portion subtriangular.

Females(Fig. 25(A-D)). Anterior edge of head elevated, produced forming two
rounded plates, shorter than those in males. Anterior edge of pronotum rounded.
Otherwise like males, but without abdominal sex patéemale terminalia in
paratype from Barro Colorado Island (Fig. 25D): spiculum ventrale (not shown)
1.08x as long as ovipositor (Fig. 25D); ovipositor 2.25x as long as wide; paraprocts
(Fig. 25D) 0.88x as long as gonocoxites; gonocoxites (Fig. 25D) 1.22x as long as their
combined widths, each with narrowly rounded apex; each gonostylus (Fig. 25D) 0.18x
as long as respective gonocoxite, 4.83x as long as wide.

Variation. Males, measurements in mm (n= 6, including the holotype): TL
0.83-0.99 (0.92 + 0.06), PL 0.30.35 (0.33 + 0.02), PW 0.4B.58 (0.52 + 0.04), EL
0.53-0.66 (0.59 + 0.05), EW 0.50.62 (0.57 + 0.04), GD 0.38.48 (0.44 + 0.04),
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PL/PW 0.610.67 (0.65 £ 0.02), EL/EW 0.94.06 (1.03 + 0.04), EL/PL 1.64.98
(1.76 + 0.12), GD/EW 0.79.79 (0.77 + 0.02), TL/EW 1.52.68 (1.62 + 0.06).
Females, measurements in mm (n= 6): TL 60085 (0.93 + 0.02), PL 0.38.35 (0.33
+ 0.01), PW 0.480.58 (0.54 + 0.03), EL 0.58.63 (0.60 £ 0.02), EW 0.58.63 (0.60
+ 0.04), GD 0.400.48 (0.45 + 0.03), PL/PW 0.5@.68 (0.62 + 0.05), EL/EW 0.96
1.10 (1.00 = 0.05), EL/PL 1.64.92 (1.79 = 0.10), GD/EW 0.72.80 (0.76 £ 0.03),
TL/EW 1.48-1.71 (1.55 £ 0.08

Type material. Holotype & (FMNH) “Cerro Campana, Panama, PANAMA,
Ag. 9, 1969 \ J.F. Lawrence, Lot 3016blyporus trichomallus \ Atomocis melanus
Souza-Gongalves & Lopesadrade HOLOTYPUS [red paper]”. Paratypes: 33 3J
and 3299 as follows: 14 (CELC), same data as holotype; $1(CELC) “Cerro
Campana, Panama, PANAMA, Ag.9, 1969 \ J.F. Lawrence, Lot 3@@8nbderma
sp.”; 1 & (ANIC) “Barro Colorado Is., CANAL ZONE, July 13 1969 \ J.F. Lawrence,
Lot 2862 \ exPolyporus licnoides 1 & (CELC, dissected) “Barro Colorado Is.,
CANAL ZONE, July 14 1969 Y.F. Lawrence, Lot 2882”; 12 44 (1 ANIC; 3 CELC,
one dissected and stored in glycerin; 6 FMNH; 2 QMBA) and?10 (2 ANIC; 2
CELC, one dissected and stored in glycerin; 4 FMNH; 2 QN BBarro Colorado
Island, PANAMA, 11.vii.1969, J.F. Lawrence Lot 2850 \ Eschaptum perrottetti
[sic]”; 5 &F (3 CELC; 2 FMNH) and 422 (2 CELG 2 FMNH) “Barro Colorado Is.,
CANAL ZONE, July 11 1969 / J.F. Lawrence, Lot 285Bdlyporus trichomalluy 4
43 and 399 (CELC) “Barro Colorado Is., CANAL ZONE, July 27 1969 / J.F.
Lawrence, Lot 2475 Polyporus trichomallug 2 434 (CELC) “Barro Colorado Is.,
CANAL ZONE, July 13 1969 / J.F. Lawrence, Lot 2862 /Reatyporus licnoides 1 ¢
(CELC) “Barro Colorado Is., CANAL ZONE, July 13 1969 / J.F. Lawrence, Lot 2864 /
Rigidoporussp.”; 2 9% (1 CELC; 1 FMNH) “Barro Colorado Is., CANAL ZONE, Aug
13 1969 / J.F. Lawrence, Lot 3026 / Bwlyporus iodinug 2 &4 (FMNH) “Barro
Colorado Is., CANAL ZONE, July 8 1969 / J.F. Lawrence, Lot 280%olyporus
trichomallus’; 2 99 (1 CELC; 1 FMNH) “PANAMA: Canal Zone, Barro Colorado Is.,
February 6 1976 / litter under totg logs”; 3 33 (2 CELC; 1 FMNH) and 329 (2
CELC; 1 FMNH) “CANAL ZONE: Is. Barro Colorado, II/19-1l1I-9-75, Lawrence,
Ewrin / J.F. Lawrence, Lot 3876Nigroporus vinosus 1 & and 399 (CELC) “Barro
Colorado Is., CANAL ZONE, Feb. 17, 1968 / J.F. Lawrence, Lot. 24%8Us siparius



74

[handwritten]”; 1 @ (CELC) “Barro Colorado Is., CANAL ZONE, Feb. 17, 1968 / J.F.
Lawrence, Lot. 2439 Fomes sclerodermtis 1 & (CELC) “Barro Colorado Is.,
CANAL ZONE, Feb. 28, 1968 / J.F. Lawrence, Lot. 248@ekagonia papyracéa l
Q@ (CELC) “Barro Colorado Is., CANAL ZONE, July 3 1969 / J.F. Lawrence, Lot 2749
| ex Polyporus sectdét, 1 @ (CELC) “Barro Colorado Is., Canal Zone, Pan. 11-22-68 /
J.F. Lawrence, Lot 2480 Hexagonia variegata All paratypes additionally labeled
“Atomocis melanuSouza-Gongalves & Lopes-Andrade PARATYPly8low paper]”.
Host fungi. Fomes fasciatus (Sw.) Cooke (Polyporaceae), one record;
Ganodermasp. (Ganodermataceae), one recétginenochaete iodingMont.) Baltazar
& Gibertoni (Hymenochaeteceae), one recoiigroporus vinosus(Berk.) Murrill
(Polyporaceae), one recor®anus tephroleucugMont.) TW. May & A.E. Wood
(Polyporaceae), one recordhellinus gilvugSchwein.) Pat. (Hymenochaetaceae), two
records;Rigidoporussp. (Meripilaceae), one recortitametes variegatéBerk.) Zmitr.,
Wasser & Ezhov (Polyporaceae), two recorffischaptum perrotteti{Lév.) Ryvarden
(Hymenochaetales), one breeding recofichaptum sector (Ehrenb.) Kreisel
(Hymenochaetales), one recordrichaptum trichomallum(Berk. & Mont.) Murril
(Hymenochaetales), three records.
Distribution. Central America. Known from Barro Colorado Island and Panaméa

Oeste Province (Panamad) (Fig. 45).

Gyraleosomus gen. nov.
Fig. 26(A-G); Fig. 27(A-G); Fig. 28(A-E); Fig. 46

Type speciesGyraleosomus boliviensgp. nov.

Etymology: The genus name derives from the Greek adjective “gyraleos”,
which means “rounded”, “curved”, and the Latinized Greek noun “soma”, which means
“body”. The name is a reference to the very rounded body of members in this genus.

Diagnosis. This genus is distinguished by the short, oblong-ovate body, single
vestiture of minute setae arising from megapunctures on pronatim from
micropunctures on elytra, dual pronotal and elytral punctation, metathoracic wings
absent, antennae 10-segmented, carinate prosternum, and all tibiae enlarged at apical

three-fourths. It resembles other flightless Ciidaeg.( Atlantocislsraelson, 1985,
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ApterocisPerkins, 1900LipopterocisMiyatake, 1954 NeoapterocisLopes-Andrade,
2007, NipponapterocidMiyatake, 1954 NotapterocisLawrence, 2016 anBolynesicis
Zimmerman, 1938) in the short, oblong-ovate body, metaventrite short at midline and
reduced scutellar shield, b@yraleosomudiffers in bearing first abdominal ventrite
shorter than second and third combined, female terminalia short, with paraprocts very
reduced and shorter than proctiger.

Description. Body (Figs 26(A-C), 28(A-C)) oblong-ovate, convex; dorsal
vestiture, single, consisting of minute setbead anteriormost portion visible from
above; anterocephalic edge in males produced, elevated forming two plates (Fig. 26D);
in females, slightly produced forming two tubercles (Fig. 2&®)ennae (Fig. 27A)
10-segmented; antennal club long (more than 1.4x as long as funicle), 3-segmented;
apical segment rounded, with sensillifers placed laterally in each segment; third
segment at least 1.3x longer than fourdtlabrum longer than wide subtruncate.
Mandibular molae weakly developed.Apical maxillary palpomere (Fig. 26F)
pyriform. Prementum (Fig. 26F) short, slightly rounded at apex; ligula apparently
absentLabial palps (Fig. 26F) 3-segmented; apical palpomere as long as and narrower
than inflated preapical palpomef@ular sutures bowed.Pronotum (Fig. 26E) lateral
edges very narrow, barely visible for their entire lengths from above; punctation, dual;
megapunctures with setae; micropunctures apparently glabrous; anterior edge rounded
in both sexesProsternum (Fig. 26D) in front of coxae slightly shorter than prosternal
process, carinate; prosternal process broad, subparallel-Bidetxaetransverse, not
projecting below plane of prosternal process (Fig. 26C, 2BE€¥so0- and metacoxae
transverse.Scutellar shield (Fig. 26E) reducedElytra (Fig. 26E) fused, slightly
elongate, at least 1.50x as long as pronotum; punctation, dual; micropunctures with
setae, megapunctures apparently glabrddstathoracic wings absent.Mesocoxal
cavities (Fig. 26G) narrowly separated, completely closkktaventrite (Fig. 26G)
strongly convex, shorter than first abdominal ventrite at midline; posterior margin,
notched; discrimen, abserfero- meso- and metatibiae(Fig. 27(B-D)) similar in
shape, enlarged at apical three-fourffisst abdominal ventrite as long as second and
third ventrites combined, with sex patch in malewle terminalia (Fig. 27(E-G)):
tegmen subquadrate, apex with broad, shallow emargination; penis narrower and

slightly longer than tegmeiemale terminalia (Fig. 28(D-E)): short; gonostyli short;
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gonocoxites subtriangular, converging to apex, devoid of conspicuous ventral lobes;
basal baculi of gonocoxites very oblique, slightly shorter than outer edge of
gonocoxites; paraprogtvery reduced, shorter than proctiger.

Included speciesGyraleosomus boliviensgp. nov.

Distribution: South America. Known from Bolivia.

Gyraleosomus boliviensis sp. nov.
Fig. 26(A-G); Fig. 27(A-G); Fig. 28(A-E); Fig. 46

Type locality. “Cochabamba”, coordinates 17°23’S 66°10°’W (Cercado Province,
Cochabamba Department, Bolivia).

Etymology. The speciemame is Latinized from “Bolivia”. The name is a
reference to the country where the type series was collected.

Description, male holotype (Fig. 26(A-E)). Adult apparently not fully
pigmented, lacking right antenna, left metafemur, left metatibia, two tarsi; being
covered by dust or fungus. Measurements in mm: TL 1.31, PL 0.48, PW 0.73, EL 0.83,
EW 0.87, GD 0.69. Ratios: PL/PW 0.66, EL/EW 0.95, EL/PL 1.72, GD/EW 0.79,
TL/EW 1.51.Body dorsum dark brown, pronotum reddish brown (visible only at head
and elytra due to dust-covering, but visible in paratypes); venter dark brown (visible
only at prosternum and metaventrite due to dust-covering, but visible in paratypes);
antenna pale brown; antennal club dark brown; palpi and tarsi pale brown; dorsal
vestiture consisting of minute suberect setae, easily discernible in high magnifications
(>60x); ventral vestiture of decumbent setae, easily discernible inntméghifications
(>60x). Head (Fig. 26D) dorsal punctation single; punctures coarse, deep, separated
from each other by 1 puncture-width or less, each with one minute decumbent seta
(~0.01 mm); interspaces, microreticulate; anterocephalic edge produced, celevate
forming two small, subtriangular converging plates (length 0.08 mm; basal width 0.11
mm; basal separation 0.11 mm), apices acAitéennae (Fig. 27A, left antenna in
paratype)length of segments as follows (in mm, left antenna measured): 0.07, 0.05,
0.04, 0.03, 0.02, 0.02, 0.02, 0.05, 0.05, 0.08 (FL 0.12 mm, CL 0.18 mm, CL/FL 1.48).
Eyescoarsely facetted, with about 30 ommatidia; GW 0.12 @ola 0.35x as wide as
head. Pronotum (Fig. 22E) megapunctures coarse, deep, about 2x as large as
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micropunctures, separated from each other by 1 megapuncture-width or less; interspaces
smooth, shiny; vestiture single, consisting of one minute suberect yellowish seta (~0.02
mm); lateral edges slightly crenulate, not explanate, barely visible when seen from
above; anterior corners subacute; posterior corners rougdetellar shieldtriangular,
with few punctures; apparently glabrous; BW 0.05 mm; SL 0.05 Eiytra punctation
non-seriate; megapunctures coarse, deep, about 2x as large as micropunctures, separated
from each other by 12 megapuncture-widths; interspaces smooth, shiny; vestiture
single, consisting of one minute suberect yellowish seta (~0.02 tHgpomera
punctures coarse, deep, each with one fine decumbent seta; interspaces, microreticulate.
Prosternum (Fig. 26D) interspaces, microreticulatérosternal process(Fig. 26D)
1.2x as long as prosternum at midline; apex roundeatibiae (Fig. 27B, left protibia
in paratype) maximum width about one-fourth its length; apical edge with spines; outer
apical angle subrounded; outer edge expanded at apical three-fourths and smooth.
Meso- and metatibiae (Fig. 27(GD), left meso- and metatibia in paratype,
respectively), apical edge with spines; outer edge expanded at apical three-fourths,
smooth. Metaventrite (Fig. 26G, in paratype) punctures coarse, deep; interspaces,
microreticulate; discrimen absent; posterior margin notch 0.19x as long as metaventrite
at midline.Abdominal ventrites punctures coarse, deep, separated from each other by
1 puncture-width or less, each with one fine decumbent yellowish seta; interspaces,
microreticulate; length of ventrites (in mm, from base to apex at longitudinal midline)
as follows: 0.14, 0.07, 0.07, 0.07, 0.10; first abdominal ventrite with margined, circular,
setose sex patch posterad of center, transverse diameter of 0.08atemerminalia
in paratype (Fig. 27(E-G)): sternite VIl (Fig. 27E) apical margin sinuous, with short,
long setae at rounded corners; basal portion membramegmen (Fig. 27F) 1.2x as
long as wide, widest at middle; subparallel-sided, converging to base; apex shallowly
emarginate at middle; inner apical edge of sides with angulations (Fig. 27F, big black
arrows) and narrow excavations (Fig. 27F, small black arrows); basal portion triangular.
Penis(Fig. 27G) 1.3x as long as tegmen, 2.6x as long as wide; sides converging to base;
apex with rounded projections (Fig. 27G, black arrows), apical and lateral portions
consisting of pleated membrane; basal portion rounded.

Females(Fig. 28(A-E)). Anterior edge of head slightly produced forming two

small tubercles. Anterior edge of pronotum rounded. Otherwise like males, but without
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cephalic plates and abdominal sex pateémale terminalia in paratype (Fig. 28(D-

E)): spiculum ventrale (Fig. 28E) 0.93x as long as ovipositor (Fig. 28E); ovipositor
1.54x as long as wide; paraprocts (Fig. 28E) 0.71x as long as gonocoxites; gonocoxites
(Fig. 28E) 1.15x as long as their combined widths, each with narrowly rounded apex;
each gonostylus (Fig. 28E) 0.08x as long as gonocoxite, 1.29x as long as wide.

Variation. Females, measurements in mm (n= 4): TL 11385 (1.44 + 0.05),

PL 0.55-0.60 (0.57 £ 0.02), PW 0.#8.80 (0.77 + 0.02), EL 0.88.90 (0.88 = 0.04),
EW 0.88-0.95 (0.91 + 0.04), GD 0.70.78 (0.73 £ 0.04), PL/PW 0.78.75 (0.74 *
0.01), EL/EW 0.941.03 (0.97 £ 0.04), EL/PL 1.50.64 (1.54 + 0.07), GD/EW 0.80
0.82 (0.81 £ 0.01), TL/EW 1.58.66 (1.59 £ 0.04).

Type material. Holotype & (MNHN) “MUSEUM PARIS, BOLIVIE,
COCHABAMBA, (GERMAIN), H. DONCKIER 1907 \Gyraleosomus boliviensis
Souza-Gongalves & Lopesadrade HOLOTYPUS [red paper]”. Paratypes: 1 &
(CELC, dissected and stored in glycerin) and®% (2 CELC, one dissected and stored
in glycerin; 3 MNHN), same data as the holotype and additionally labeled
“Gyraleosomus boliviensiSouza-Gongalves & Lopes-Andrade PARATYP[ySllow
paper]”.

Host fungus.Unknown.

Distribution. South America. Known from Cochabamba Department (Bolivia)
(Fig. 46).

Comments. The new species was recognized in historical material of MNHN,

collected at the beginning of the"6entury.

Insolitocis gen. nov.
Fig. 29(A-G); Fig. 30(A-E); Fig. 31(A-B); Fig. 45

Type speciesinsolitocis panamensisp. nov.
Etymology: The genus name derives from the Latin adjective “insolitus”, which
means “unusual”, “strange”, and “Cis”, the last in the nominative singular and the
former in the genitive singular. The name is a reference to the strange pentagonal
suturation present at the first abdominal ventrite and the unusual 11-segmented

antennae, unique among Ciinae.



79

Diagnosis. This genus is distinguished by the elongate body, dual pronotal and
elytral punctation, single pronotal vestiture of minute setae arising from megapunctures,
antennae 1ll-segmented, antennal club with small basal segment, with sensillifers
organized as continuous sensory areas at the apical portion of each club segment,
prosternum carinate, all tibiae club-shaped, with outer edge serrate atapitairds.
Insolitocis gen. nov.somewhat resembles speciesAafstralocisLawrence, 2016 and
NipponapterocisMiyatake, 1954 in the club segments of antennae with sensillifers
organized as continuous sensory areas at the apical portion of each club segment, but
the latter differs in the 10-segmented antennae and rudimentary metathoracic wings,
while the former differ in the 10-segmented antennae and outer apical angle of protibiae
produced in a stout tooth.

Description. Body (Fig. 29(A-C)) elongate, subparalisided, convex; dorsal
vestiture, single, consisting of minute setakad (Fig. 29D) anteriormost portion
visible from above; anterocephalic edge slightly produced, sinuous, forming two very
short, lateral plate#ntennae (Fig. 30B) 11-segmented; antennal club long (more than
1.5x as long as funicle), 3-segmented, with sensillifers organized as continuous sensory
areas at apical portion of each segment, apical segment rounded, basal segment reduced;
third segment at least 3x longer than foutthbrum (Fig. 30A) longer than wide,
subroundedMandibular molae well-developed.Apical maxillary palpomere (Fig.
30A) pyriform. Prementum (Fig. 30A) long, slightly rounded at apex; ligula
conspicuousLabial palps (Fig. 30A) 3-segmented; apical palpomere as long as and
narrower than inflated preapical palpomere; basal palpomere Guigr sutures
bowed.Pronotum (Fig. 29E) lateral edges narrow, visible for their entire lengths from
above; punctation, dual; megapunctures with setae; micropunctures apparently glabrous;
anterior edge roundeérosternum (Fig. 29D) in front of coxae as long as prosternal
process, carinate; prosternal process moderately broad, subparallelPxideokae
transverse, not projecting below plane of prosternal process (Fig. R®Sp- and
metacoxaetransverseScutellar shield (Fig. 29E) well-developecElytra (Fig. 29E)
elongate, more than 1.50x as long as pronotum; punctation, dual; megapunctures with
setae; micropunctures apparently glabrotetathoracic wings well-developed
Mesocoxal cavities(Fig. 29F) narrowly separated, open at inner sitietaventrite

(Fig. 29F) strongly convex, longer than first abdominal ventrite; posterior margin not
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notched; discrimen, presefftro- meso- and metatibiagFig. 30(CG-E)) similar toeath
other, club-shaped; outer edge serrate at apical two-ttinds. abdominal ventrite
longer than second and third ventrites combined, with pentagonal suturation (Fig. 29G).
Female terminalia (Fig. 31(A-B)): elongate; gonostyli slender; gonocoxites
sderotized, converging to apex; basal baculi of gonocoxites slightly oblique, much
shorter than outer edges of gonocoxites; paraprocts shorter than gonocoxites.

Included speciesinsolitocis panamensisp. nov.

Distribution: Central America. Known from Panam

I nsolitocis panamensis sp. nov.
Fig. 29(A-G); Fig. 30(A-E); Fig. 31(A-B); Fig. 45

Type locality. “Barro Colorado Island”, coordinates 09°09°N 79°51°W (Canal Zone,
Panama).

Etymology. The species name is Latinized from “Panama”. The name is a
reference to the country where the type series was collected.

Description, female holotype (Fig. 29(A-E, G)). Adult apparently not fully
pigmented, lacking left metafemur, left metatibia and one tarsus. Measurements in mm:
TL 1.10, PL 0.40, PW 0.51, EL 0.71, EW 0.56, GD 0.47. Ratios: PL/PW 0.78, EL/EW
1.26, EL/PL 1.79, GD/EW 0.83, TL/EW 1.9Body dorsum and venter reddish brown;
antennae, palpi and tarsi yellowish brown; dorsal vestiture consisting of minute suberect
setae, easily discernible in high magnificas (>60x); ventral vestiture consisting of
minute decumbent setae, easily discernible in high magnifications (386ayl (Fig.
29D) dorsal punctation single; punctures coarse, deep, separated from each oter by 1
puncture-widths, each with one minute decumbent seta (<0.01 mm); interspaces,
microreticulate Antennae (Fig. 30B, left antenna in paratypngths as follows (in
mm, left antenna measured): 0.07, 0.04, 0.03, 0.01, 0.02, 0.01, 0.01, 0.01, 0.02, 0.05,
0.07 (FL 0.09 mm, CL 0.14 mm, CL/FL 1.54yescoarsely facetted, with about 50
ommatidia; GW 0.10 mmGula 0.29x as wide as headronotum (Fig. 29E)
megapunctures coarse, deep, about 2x as large as micropunctures, separated from each
other by 2 megapuncture-widths or less; interspaces, microstriated; vestiture single,

consisting of one minute suberect yellowish seta (<0.01 mm) lateral edges crenulate, not
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explanate, entirely visible when seen from above; anterior corners acute; posterior
corners broadly roundedcutellar shield triangular, with few punctures; apparently
glabrous; BW 0.06 mm; SL 0.04 mrklytra punctation non-seriate; megapunctures
coarse, deep, about 2x as large as micropunctures, separated from each other by 2
megapuncture-widths or less; interspaces smooth, shiny; vestiture single, consisting of
minute suberect yellowish setae (~0.01 midypomera puncture coarse, shallow;
almost glabrous; interspaces, microreticula®osternum (Fig. 29D) interspaces,
microreticulate Prosternal process(Fig. 29D) as long as prosternum at midline; apex
rounded Protibiae (Fig. 30C, left protibia in paratype) with maximum width about one-
third its length; apical edge with spines; outer apical angle expanded; outer edge
expanded at apical two-thirds, serrdeso- and metatibiae(Fig. 30(D-E), left meso-

and metatibia in paratype, respectively) with spines in apical edge; outer edge expanded
at apical two-thirds, serratdletaventrite (Fig. 29F, in paratype) punctures coarse,
deep; interspaces, microreticulate; discrimen about one-fifth the length of mgtaven

at midline.Abdominal ventrites punctures coarse, shallow, separated from each other
by 1 puncture-width or less, each with one fine decumbent yellowish seta; interspaces,
microreticulate; length of ventrites (in mm, from base to apex at longitudinal midline)
as follows: 0.12, 0.05, 0.05, 0.04, 0.09; first abdominal ventrite with pentagonal
suturation 1.93x as long as wide, widest at posterior portion, apex acute between
metacoxae (Fig. 29G)Female terminalia in paratype (Fig. 31(A-B)): spiculum
ventae (Fig. 31A) 0.57x as long as ovipositor (Fig. 31B); ovipositor 1.80x as long as
wide, widest at base; paraprocts (Fig. 31B) 0.48x as long as gonocoxites; gonocoxites
(Fig. 31B) 1.24x as long as their combined widths, each with narrowly rounded apex
with two ventral lobes, basal lobe shorter than apical lobe; each gonostylus (Fig. 31B)
0.12x as long as respective gonocoxite, 3.24x as long as wide.

Male. Unknown.

Variation. Females, measurements in mm (n= 5, including the holotype): TL
1.00-1.10 (1.06 + 0.04), PL 0.35.43 (0.38 + 0.03), PW 0.48.51 (0.49 £ 0.02), EL
0.65-0.71 (0.67 + 0.02), EW 0.40.50 (0.45 + 0.03), GD 0.45.48 (0.47 + 0.01),
PL/PW 0.740.85 (0.79 £ 0.04), EL/EW 1.171.35 (1.25 + 0.08), EL/PL 1.53.93
(1.76 £ 0.16), GD/EW 0.8%.95(0.87 £ 0.05), TL/EW 1.872.05 (1.97 + 0.07).
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Type material. Holotype ¢ (FMNH) “Barro Colorado Is., CANAL ZONE, July
2 1969 \ J.F. Lawrence, Lot 2741Fbmes sclerodermeusinsolitocis panamensis
Souza-Goncgalves & Lopesadrade HOLOTYPUS [red paper]”. Paratypes: 6 9% as
follows: 299 (1 CELC, dissected; 1 ANIC) same data as the holotyge; 42 CELC,
one dissected and stored in glycerin; 2 FMNH) “Barro Colorado Is., CANAL ZONE,
July 14 1969 \ J.F. Lawrence, Lot 288&anodermasp.”. All paratypes additionally
labeled “Insolitocis panamensisSouza-Gongalves & Lopes-Andrade PARATYPUS
[yellow paper]”.

Host fungi. Fomes fasciatus(Sw.) Cooke (Polyporaceae), one record;
Ganodermasp. (Ganodermataceae); one record.

Distribution. Central America. Known from d&ro Colorado Island (Panama)
(Fig. 41).

Lipedanicis gen. nov.

Fig. 32(A-E); Fig. 33(A-H); Fig. 34(A-D); Fig. 35(A-E); Fig. 36(A-l); Fig. 37(A-D);
Fig. 38(A-G); Fig. 39(A-G); Fig. 40(A-H); Fig. 41(A-E); Fig. 42(A-B); Fig. 46
Type specieslipedanicis geinussp. nov.

Etymology: The new genus is named in honor of Felipe and Daniel, sons of the
senior author. The name derives from their nicknames “Lipe” and “Dani”, and “Cis”, all
in the nominative singular.

Diagnosis. This genus is distinguished by thoreate body, single elytral
vestiture consisting of minute setae arising from micropunctures, prosternum tumid
(Lip. adelphussp. nov) or tumid and carinate, outer apical angle of protibiae projected
in an acute tooth, outer apical angle of meso- amdatimiae angulate. It mostly
resemblesAbebaeocisgen. nov, which differs in the elytral vestiture arising from
micropunctures, outer apical angle of protibiae not produced into a tooth, female
terminalia with gonocoxites with two conspicuous ventrake®pland basal baculi of
gonocoxites slightly oblique, much shorter than outer edges of gonocaxgedanicis
gen. nov.somewhat resembles species in @ie taurusspecies-group, especially the

anterocephalic projections of males, but the latter diffethe always 10-segmented
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antennae, prosternal process comparatively narrower at middle and enlarged at apex,
longer dorsal vestiture and outer edge of protibiae always smooth.

Description. Body elongate, subparallel-sided (Figs 35@), 37(A-C), 38(A-
G), 39A-C), 41(AC)) or parallel-sided (Figs 32(&), 34(A-C)), convex; dorsal
vestiture, single, consisting of minute setbiead anteriormost portion visible from
above; anterocephalic edge in males produced, elevated forming two horns (Figs 32D,
35D, 38@, C-F), 39D); in females, slightly emarginate forming two plates (Figs 34C,
37C, 38(B, G)) or slightly produced forming two plates (Fig. 41&)tennae (Figs
33A, 36A, 40A, 41(DE)) 8- 9- or 10-segmented; antennal club long (from 1.6x to 2.6x
as long as fule) or short (at least 1.2x), 3-segmented; apical segment oval, with
sensillifers placed laterally in each segment; third segment at least 1.3x longer than
fourth. Labrum (Fig. 39F) longer than wide, subroundédandibular molae well-
developedApical maxillary palpomere (Fig. 39F) pyriform.Prementum (Fig. 39F)
long, slightly rounded at apex; ligula apparently abskahial palps (Fig. 39F) 3-
segmented; apical palpomere as long as and narrower than inflated preapical palpomere.
Gular sutures bowed.Pronotum (Figs 32E, 35E, 39E) lateral edges narrow, visible or
not visible for their entire lengths from above; punctation, single or dual; punctures or
megapunctures with setae; micropunctures apparently glabrous; anterior edge rounded
in both sexesProsternum (Figs 32D, 35D, 39D) in front of coxae as long as or slightly
shorter than prosternal process; tumid or tumid and carinate; prosternal process
moderately broad, subparallel-sid@docoxaetransverse, not projecting below plane of
prosternal process (Fig. 32C, 34C, 35C, 37C, 39C, 4Meso- and metacoxae
transverseScutellar shield (Figs 32E, 35E, 39D) well-developeHlytra (Figs 32E,
35E, 39E) elongate, more than 1.50x as long as pronotum; punctation, dual; each
micropunctures with one seta; megapunctures apparently glabtetaghoracic wings
well-developedMesocoxal cavitiegFig. 39G) narrowly separated, completely closed.
Metaventrite (Fig. 39G) slightly or strongly convex, longer than first abdominal
ventrite at midline, with notch at posterior margin, with discrinkotibiae (Figs 33B,
36B, 40B) outer edge irregularly serrate or smooth; outer apical angle projected in acute
tooth. Mesotibiae (Figs 33C, 36C, 40C) outer edge with setae, irregularly serrate
between setae or smooth; angulated from apical edge to outerMelg¢ibiae (Figs

33D, 36D, 40D) outer edge smooth; angulated from apical edge to outerFadge.
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abdominal ventrite shorter than second and third ventrites combined, with or without
sex patch in maledvale terminalia (Figs 33(EH), 36(E-l), 40(E-H)): subquadrate;

apex variable in shape, slightly to conspicuously emarginate; penis slender, about as
long as to much longer than tegmé&®male terminalia (Figs 34D, 37D, 42(AB)):

short; gonocoxites converging to apex; basal baculi of gonocoxites very oblique, almost
as long as as outer edges of gonocoxites; paraprocts short, as long as proctiger
gonostyli short.

Included speciesLipedanicis adelphusp. nov, Lip. agastorsp. nov.andLip.
geminussp. nov. A short series of a fourth species from Rio de Janeiro (Brazil) have
been seen, but we’ve decided not to described it now because only one male in poor
conditions was available.

Distribution: South America. Known from Brazil.

Key to species ofipedanicis

1 Pronotal punctation single (Fig. 32E). Antennae 8-segmented (Fig. 33A); antennal
club more than 2.5x as long as funicle. All tibiae with smooth outer edge.Lip......
adelphus sp. nov.

1’ Pronotal punctation dual (Figs 35E, 39E). Antennae 9- or 10-segmented (Figs 36A,
40A, 41(D-E)); antennal club less than 2.0x as long as funicle. Outer edge of pro- and
mesotibiae serrate (Figs 36(B), 40(B-C)), and of metatibiae smooth (Figs 36D,

2 (1’) Metaventrite without discrimen (Figs 35C, 37C). Males without abdominal sex
patch (Fig. 35C). Penis less than 1.5x as long as tegmen (Fig.—36(H
D))ttt Lip.....agastor  sp.

nov.

2’ Metaventrite with discrimen (Figs 39(C, G), 41C). Males with abdominal sex patch

(Fig. 39C). Penis more than 3.0x as long as tegmen (Fig—40(H......Lip. geminus

Sp. nov.

Lipedanicis adelphus sp. nov.
Fig. 32(A-E); Fig. 33(A-H); Fig. 34(A-D); Fig. 46
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Type locality. “Parque Ecoldgico Quedas do Rio Bonito”, coordinates 21°19’S
44°58°W (Lavras, Minas Gerais, Brazil).

Etymology. The species name derives from the Latinized Greek noun
“adelphos”, which means “twin”, “brother”, in the genitive singular. The name is a
reference to the sons of the senior author.

Diagnosis. Lipedanicis adelphusp. nov. differs from all other species in
bearing antennae 8-segmented, single and comparatively coarser pronotal punctation,
antennal club more than 2.5x as long as funicle and outer edge of tibiae smooth.

Description, male holotype (Fig. 32(A-E)). Adult apparently not fully
pigmented, lacking one tarsus. Measurements in mm: TL 1.14, PL 0.41, PW 0.52, EL
0.74, EW 0.58, GD 0.48. Ratios: PL/PW 0.79, EL/EW 1.27, EL/PL 1.81, GD/EW 0.83,
TL/EW 1.97.Body parallel-sided, dorsum and venter reddish dark brown; antennae
yellowish brown; antennal club dark brown; palpi and tarsi yellowish brown; dorsal
vestiture consisting of minute suberect setae, easily discernible in high magnifications
(>80x); ventral vestiture of decumbent setae, easily discernible in high magnifications
(>50x). Head (Fig. 32D) dorsal punctation single; punctures coarse, deep, separated
from each other by 1 puncture-width or less, each with one minute decumbent seta
(<0.01 mm; interspaces smooth, shiny; anterocephalic edge produced elevated forming
two long, broadly laminate, converging horns (length 0.11 mm; basal width 0.11 mm;
basal separation 0.06 mm), apices subacute; each horn tapering tAraparae (Fig.
33A, left antenna in paratyp&segmented, lengths as follows (in mm, left antenna
measured): 0.06, 0.04, 0.04, 0.02, 0.01, 0.05, 0.05, 0.07 (FL 0.07 mm, CL 0,17 mm
CL/FL 2.57).Eyes coarsely facetted, with about 70 ommatidia; GW 0.13 rGmla
0.54x as wide as heaHronotum (Fig. 32E) punctation single; punctures deep, coarse,
separated from each other by2lpuncture-widths (very small punctures visibite i
magnification >300x, about 0.2x as large as megapunctures); interspaces smooth, shiny;
vestiture single, consisting of one minute suberect yellowish seta (<0.01 mm); lateral
edges slightly crenulate, not explanate, barely visible when seen from above; anterior
corners rounded; posterior corners broadly round@mitellar shield triangular, with
few punctures; apparently glabrous; BW 0.07 mm; SL 0.04 Eiptra punctation non-

seriate; megapunctures coarse, deep, about 2x as large as micropunctures, separated
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from each other by -2 megapuncture-widths (very small punctures visible in
magnification>300x, about 0.2x as large as megapunctures); interspaces smooth, shiny;
vestiture single, consisting of one minute suberect yellowish seta (~0.01 mm).
Metathoracic wings apparently functionalHypomera punctures coarse, deep, each
with one fine decumbent seta; interspaces, microreticlPaesternum (Fig. 32D) in

front of coxae tumid; interspaces, microreticuld®eosternal process(Fig. 32D) as

long as prosternum at midline; apex roundBdotibiae (Fig. 33B, left protibia in
paratype) maximum width about one-fourth its length; apical edge with spines; outer
apical angle projected in acute tooth; outer edge straight, smeko- and
metatibiae (Fig. 33(G-D), left meso- and metatibia in paratype, respectively) apical
edge with spines; outer edge straight, smaditaventrite punctures coarse, shallow;
interspaces, microreticulate; discrimen about one-fifth the length of metaventrite at
midline; posterior margin notch 0.06x as long as metaventrite at midibgiominal
ventrites punctures fine, shallow, separated from each other by 1 puncture-width or
less, each with one fine decumbent yellowish seta; interspaces, microreticulate; length
of ventrites (in mm, from base to apex at longitudinal midline) as follows: 0.09, 0.07,
0.07, 0.06, 0.08; first abdominal ventrite devoid of sex patthle terminalia in
paratype (Fig. 33(E-H)): sternite VIII (Fig. 33E) apical margin emarginate, with long
setae at rounded corners; basal portion membrafiegsnen (Fig. 33G) 1.6x as long

as wide, widest near apex; subparallel-sided but more or less sinuous; apex deeply
emarginate at middle, with angulations at inner apical edge (Fig. 33G, black arrows);
basal portion roundedBasal piece(Fig. 33F) subpentagonal, 1.6x as wide as long.
Penis (Fig. 33H) 1.2x as long as tegmen, 3.9x as long as wide; subparallel-sided; apex
rounded; basal portion with rounded emargination (Fig. 33H, red arrow).

Females(Fig. 34(A-D)). Anterior edge of head slightly emarginate forming two
small tubercles. Anterior edge of pronotum rounded. Otherwise like males, but without
cephalic hornsFemale terminalia in paratype (Fig. 34D): spiculum ventrale (Fig.
34D) 0.99x as long as ovipositor (Fig. 34D; ovipositor 1.39x as long as wide; paraprocts
(Fig. 34D) 0.83x as long as gonocoxites; gonocoxites (Fig. 34D) 0.83x as long as their
combined widths, each with narrowly subrounded apex; each gonostylus (Fig. 34D)

0.11x as long as respective gonocoxite, 1.56x as long as wide.
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Variation. Males, measurements in mm (n= 5, including the holotype): TL
1.14-1.25 (1.20 = 0.05), PL 0.38.45 (0.41 + 0.03), PW 0.50.60 (0.56 + 0.04), EL
0.74-0.85 (0.79 + 0.04), EW 0.58.65 (0.61 + 0.03), GD 0.48.53 (0.50 + 0.02),
PL/PW 0.670.79 (0.74 + 0.05), EL/JEW 1.24.35 (1.29 + 0.04), EL/PL 1.72.13
(1.92 + 0.16), GD/EW 0.7®.87 (0.81 + 0.05), TL/EW 1.92.00 (1.96 + 0.04).
Females, measurements in mm (n=9): TL 11183 (1.24 + 0.09), PL 0.38.48 (0.42
+ 0.04), PW 0.500.60 (0.54 + 0.04), EL 0.79.95 (0.82 £ 0.06), EW 0.55.68 (0.61
+ 0.04), GD 0.450.55 (0.51 + 0.03), PL/PW 0.72.85 (0.78 + 0.05), EL/EW 1.19
1.46 (1.34 + 0.08), EL/PL 1.62.13 (1.96 + 0.15), GD/EW 0.78.91 (0.83 £ 0.04),
TL/EW 1.92-2.19 (2.03 £ 0.09).

Type material. Holotype & (CELC) “BRASIL: MG, Lavras, “Parque
Ecologico Quedas do Rio Bonito”; vi.2003, leg. F.Z. Vaz-de-Mello Lipedanicis
adelphusSouza-Gongalves & Lopesadrade HOLOTYPUS [red paper]”. Paratypes:

7 33 and 999 as follows: 433 (CELC, two dissected) and 89 (CELC, one
dissected) same data as the holotyp€,3(2 CELC, one dissected FMNH) and 3

9?9 (2 CELC; 1 FMNH "BR: MG, Vicosa, Campus UFV, Lagoa prox. Supermercado
Escola 12.iii.2010, leg. T. Fiorillo-Mariani & V.E. Sandoval-Gomet"? (CELC)
“BRASIL: RJ Nova Friburgo, Sans Souci, 18-20.i.2015, 22,16°S 42,30°0O, 1050m,
manual, leg. E.J. Grossi & C. Lopes-Andrade [printed] \ ex Hymenochaetaceae
[handwritten]”. All paratypes additionally labeled “Lipedanicis adelphusSouza-
Gongalves & Lopes-Andrade PARATYPUszllow paper]”.

Host fungus.Hymenochaetaceae, one record.

Distribution. Brazil. Known from Minas Gerais and Rio de Janeiro (Southeast
Brazil) (Fig. 46).

Comments.The species was collected only in areas of Atlantic Forest biome.

Lipedanicis agastor sp. nov.
Fig. 35(A-E); Fig. 36(A-l); Fig. 37(A-D); Fig. 38(A-G); Fig. 46

Type locality. “Floresta Nacional de Sdo Francisco de Paula”, coordinates 29°25’°S
50°23’W (Sao Francisco de Paula, Rio Grande do Sul, Brazil).
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Etymology. The species name derivesirfrahe Greek noun “agastor”, which
means “from the same womb”, “twin”, in the genitive singular. The name is a reference
to the sons of the senior author.

Diagnosis.Lipedanicis agastosp. nov.differs from Lip. adelphussp. nov.in
the 9-segmented antennae, outer edge of pro- and mesotibiae serrate, metaventrite
devoid of discrimen, and males bearing abdominal sex patch. It differs lfjpm
geminussp. nov.in being devoid of discrimen, males with abdominal sex patch and
penis less than 1.5x as long as tegmen.

Description, male holotype (Fig. 35(A-E)). Adult apparently not fully
pigmented but in good condition. Measurements in mm: TL 1.17, PL 0.46, PW 0.56, EL
0.71, EW 0.65, GD 0.55. Ratios: PL/PW 0.82, EL/EW 1.09, EL/PL 1.54, GD/EW 0.85,
TL/EW 1.79. Body subparallel-sided, dorsum and venter yellowish dark brown,
antennae yellowish brown; antennal club dark brown; palpi and tarsi yellowish brown;
dorsal vestiture consisting of minute suberect setae, easily discernible in high
magnifications (>80x); ventral vestiture of decumbent setae, easily discernible in high
magnifications (>50x)Head (Fig. 35D) dorsal punctation dual; megapunctures coarse,
shallow, about 2x as long as micropunctures, separated from each other by 2 puncture-
widths or less, each with one minute decumbent seta (<0.01 mm); interspaces,
microreticulate; anterocephalic edge produced, elevated forming two short, broadly
laminate, parallel horns (length 0.10 mm; basal width 0.13 mm; basal separation 0.10
mm), apices rounded; sides of each horn para#lilgiennae (Fig. 36A, left antenna in
paratype)9-segmented, lengths as follows (in mm, left antenna measured): 0.06, 0.04,
0.04, 0.01, 0.02, 0.02, 0.04, 0.03, 0.06 (FL 0.08 mm, CL 0.14 mm, CL/FL Ep43.
coarsely facetted, with about 60 ommatidia; GW 0.12 @ola 0.50x as wide as head.
Pronotum (Fig. 35E) punctation distinctly dual; megapunctures coarse, deep, about 2x
as large as micropunctures, separated from each other by 2 megapuncture-widths or less
(very small punctures visible in magnificatiom300x, about 0.2x as large as
megapunctures); interspaces, microreticulate; vestiture single, consisting of one minute
suberect yellowish seta (<0.01 mm); lateral edges not crenulate, not explanate, not
visible when seen from above; anterior corners subacute; posterior corners rounded.
Scutellar shieldtriangular, with few punctures; apparently glabrous; BW 0.05 mm; SL

0.04 mm.Elytra punctation non-seriate; megapunctures coarse, deep, about 2x as large
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as micropunctures, separated from each other {8 duncture-widths(very small
punctures visible in magnificatior300x, about 0.2x as large as megapunctures);
interspaces smooth, shiny; vestiture single, consisting of one minute suberect yellowish
seta (~0.01 mm)Metathoracic wings apparently functionalHypomera punctures
coarse, shallow, each with one fine decumbent seta; interspaces, microreticulate.
Prosternum (Fig. 35D) in front of coxae tumid, carinate; interspaces, microreticulate.
Prosternal process(Fig. 35D) 1.2x as long as prosternum at midline; apex rounded.
Protibiae (Fig. 36B, left protibia in paratype) maximum width about one third its
length; apical edge with spines; outer apical angle projected in acute tooth; outer edge
straight, serrateMesotibiae (Fig. 36C, left mesotibia in paratype) apicel edge with
spines; outer edge straight, serrdietatibiae (Fig. 36D, left metatibia in paratype)
apicel edge with spines; outer edge straight, smdd#taventrite punctures coarse,
shallow; interspaces, microreticulate; discrimen absent; posterior margin notch 0.04x as
long as metaventrite at midlineAbdominal ventrites punctures fine, shallow,
separated from each other by 1 puncture-width or less, each with one fine decumbent
yellowish seta; interspaces, microreticulate; length of ventrites (in mm, from base to
apex at longitudinal midline) as follows: 0.12, 0.07, 0.07, 0.06, 0.09; first abdominal
ventrite with unmargined, small, oval, setose sex patch posteriorly, transverse diameter
of 0.02 mm.Male terminalia in paratype (Fig. 36(El)): sternite VIII (Fig. 36E)
apical margin subrounded, with long setae at rounded corners; basal portion
membranousTegmen (Fig. 36G) 1.4x as long as wide, widest near apex; subparallel-
sided but more or less sinuous; apex deeply emarginate at middle, with small
excavations (Fig. 36G, black arrows) at laterals; basal portion rounded; basolateral
margin narrow (Fig. 36G, small red arrows), with acute angulations (Fig. 36G, big red
arrows).Basal piece(Fig. 36F) subtriangular, 1.3x as wide as loRgnis (Fig. 36(H-
1)) 1.3x as long as tegmen, 7,6x as long as wide; apex bilobed (Fig. 361, black arrows);
apical portion membranous; basal portion with rounded emargination (Fig. 36H, red
arrow).

Females(Fig. 37(A-D)). Anterior edge of head slightly produced forming two
small subacute plates. Anterior edge of pronotum rounded. Otherwise like males, but
without cephalic horns and abdominal sex pak@male terminalia in paratype (Fig.

37D): spiculum ventrale (Fig. 37D) 1.05x as long as ovipositor (Fig. 37D); ovipositor
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1.43x as long as wide, widest at base; paraprocts (Fig. 37D) 0.96x as long as
gonocoxites; gonocoxites (Fig. 37D) 0.74x as long as their combined widths, narrowly
subrounded apex; each gonostylus (Fig. 37D) 0.12x as long as respective gonocoxite,
1.40x as long as wide.

Variation. Males, measurements in mm (n= 23, including the holotype): TL
1.10-1.35 (1.22 + 0.07), PL 0.38.48 (0.43 + 0.03), PW 0.50.60 (0.56 + 0.03), EL
0.69-0.90 (0.79 + 0.05), EW 0.58.78 (0.63 + 0.05), GD 0.50.58 (0.53 + 0.02),
PL/PW 0.760.86 (0.78 + 0.05), EL/EW 1.60.43 (1.27 = 0.11), EL/PL 1.52.07
(1.85 + 0.16), GD/EW 0.7D.95 (0.84 + 0.05), TL/EW 1.6@.22 (1.96 + 0.14).
Females, measurements in mm (n=21): TL 41135 (1.24 £ 0.07), PL 0.38.48 (0.42
+ 0.03), PW 0.500.63 (0.56 + 0.04), EL 0.79.90 (0.82 £ 0.05), EW 0.55.70 (0.62
+ 0.04), GD 0.560.60 (0.55 * 0.03), PL/PW 0.70.83 (0.76 = 0.03), EL/EW 1.15
1.64 (1.32 + 0.10), EL/PL 1.62.19 (1.94 + 0.13), GD/EW 0.83.09 (0.88 + 0.05),
TL/EW 1.84-2.45 (2.01 + 0.13). Differences between populations are restricted to body
size in both sexes and horns sizes in males (Fig.-E3)A

Type material. Holotype & (CELC) “BRASIL: RS, Sio Francisco de Paula,
“FLONA SFP”; iii.2007, leg. L.V. Graf \ Lipedanicis agastorSouza-Gongalves &
LopesAndrade HOLOTYPUS [red paper]”. Paratypes: 35 JJ and 369 9 as follows:

1 Q2 (CAMB) “BRASIL: RS, Sao Francisco de Paula, “FLONA SFP”; xi.2006, leg. L.V.
Graf’; 1 & (CELC) and 19 (CELC, dissected) “BRASIL: RS, Sdo Francisco de Paula,
“FLONA SFP”; ix.2006, leg. L.V. Graf”; 4 & (CELC, one dissected; 1 CAMB) and 1
Q (CAMB) “BRASIL: RS, Sao Francisco de Paula, “FLONA SFP”; x.2006, leg. L.V.
Graf”’; 2 34 (CELC) “BRASIL: RS, Sio Francisco de Paula, “FONA SFP”; xii.2006,
L.V. Graf”; 1 & (CAMB) “BRASIL: RS, Sdo Francisco de Paula, “FLONA SFP”;
ii.2007, L.V. Graf”; 1 & (CELC) and 529 (CELC) “BRASIL: ES, Venda Nova do
Imigrante, 2003, legF.Z. Vaz-deMello”; 1 & (CELC, dissected) “BRASIL: RJ, Nova
Friburgo, “RPPN Bacchus” 16.xi.2011, leg. L.S. Araujo \ Codigo:, Trans.: 1, Parcela: C,
Fungo 17; 1 & (CELC, dissected) “BRASIL: ES, Santa Teresa, “Estacdo Bioldgica
Santa Lucia”, 27.xi.2011, leg. L.S. Araujo \Cddigo:, Trans.: 1, Parcela: A, Fungo 2”; ¢
(CELC) “BRASIL: RJ, Teresopolis, “P.N. Serra dos Orgdos”; 14.xi.2011, leg. L.S.
Araujo \ Codigo:, Trans.: 2, Parcela: E, Fungo 17; 1 @ (CELC) “BRASIL: RJ,
Teresopolis, “P.N. Serra dos Orgdos™; 14.xi.2011, leg. L.S. Araujo \ Cédigo:, Trans.: 3,



91

Parcela: D, Fungo 12”; 1 & (CELC) and 12 (CELC) “BRASIL: RJ, Itatiaia, “Parque
Nacional do Itatiaia”; 09.xi.2011, leg. L.S. Araujo \ Cddigo:, Trans.: 1, Parcela: E,
Fungo 2”; 1 & (CELC, dissected) and 29 (CELC, one dissected) “BRASIL, RJ,
Itatiaia, “Parque Nacional do Itatiaia”; 09.xi.2011, leg. L.S. Araujo”; 1 & (CELC)
“BRASIL: MG, Tiradentes, “APA Sao Jos¢” 12.vi.2012, leg. E.H. Oliveira & A. Yanai-
Barduche Codigo:, Trans.: 2, Parcela: A, Fungo 17; 2 && (CELC, one dissectedBR:
MG, Alto Caparad, Parque Nacional do Capara0, 29.xi.2011, leg. L.S. Araujo \ Trans.:
1, Parcela: A, Fungo: 2'3 &4 (1 CELC; 2 CERPE) and 8% (3 CELC; 2 CERPE)
“BRASIL: RS, Canela, “Area CEEE”, [29°22°45”S e 50°43°47°W], 08.viii.2015; A.G.
Mezzomo leg. Fuscoporia gilvd; 3 d (1 CELC; 1 ANIC; 1 QMBA) and £% (2
CELC; 1 ANIC; 1 QMBA) “BRASIL: RS, Canela, “Area CEEE”, [29°22°45”S e
50°43°47°W], 22.x.2015; A.G. Mezzomo leg. \ Fuscoporia gilvd; 1 @ (CELC)
“BRASIL: RS, Canela, “Area CEEE”, [29°22°45”S e 50°43°47”W], 28.xi.2015; A.G.
Mezzomo leg. Fuscoporia gilvd; 3 d3 (1 CELC; 2 CEMT) and 42 (2 CELC; 2
CEMT) “BRASIL: RS, Canela, “Area CEEE”, [29°22°45”S ¢ 50°43°47”W], 10.ii.2016;
A.G. Mezzomo leg. Fuscoporia gilvd; 1 4 (CELC) and 19 (CELC) “BRASIL: RS,
Canela, “Area CEEE”, [29°22°45”S e 50°43°47”W], 08.viii.2015; A.G. Mezzomo leg. \
Ganoderma australe 2 99 (CELC) “BRASIL: RS, Canela, “Area CEEE”,
[29°22°45”S e 50°43°47”W], 10.i1.2016; A.G. Mezzomo leg. \ Ganoderma australe 1
& (CELC) and 19 (CELC) “BRASIL: RS, Canela, “Area CEEE”, [29°22°45”S e
50°43°47”°W], 10.ii.2016; A.G. Mezzomo leg.”; 4 33 (CELC) and 299 (CELC)
“BRASIL: RS, Santa Tereza, RPPN Vale do Moinho Brum, [29°09°29”S e
51°41°49”W], 03.ix.2015, A.G. Mezzomo leg. \Fuscoporia gilvd; 1 & (CELC) and?
(CELC) “BRASIL: RS, Santa Tereza, RPPN Vale do Moinho Brum, [29°09°29”S e
51°41°49”W], 12.xii.2016, A.G. Mezzomo leg. \ Trametes membranaceggc]”; 1 &
(CELC) “BRASIL: RS, Santa Tereza, RPPN Vale do Moinho Brum, [29°09°29”S e
51°41°49”W], 03.ix.2015, A.G. Mezzomo leg. \ Trametes villosg 2 &4 (CELC) and 1
Q@ (CELC) “BRASIL: RS, Santa Tereza, RPPN Vale do Moinho Brum, [29°09°29”S e
51°41°49”W], 03.ix.2015, A.G. Mezzomo leg.”; 1 & (CELC) and 19 (CELC)
“BRASIL: RS, Santa Tereza, RPPN Vale do Moinho Brum, [29°09°29”S e
51°41°49”W], 12.xii.2016, A.G. Mezzomo leg. \ Trametes membranaceg€c]”; 1 ¢
(CELC) “BRASIL: RS, Santa Tereza, RPPN Vale do Moinho Brum, [29°09°29”S e
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51°41°49”W], 12.xii.2016, A.G. Mezzomo leg. \ Pycnoporus sanguineus All
paratypes additionally labeled “Lipedanicis agastoSouza-Gongalves & Lopes-Andrade
PARATYPUS]Jyellow paper]”.

Host fungi. Phellinus gilvugSchwein.) Pat. (Hymenochaetaceae), four breeding
records;Ganoderma austral€¢Fr.) Pat. (Ganodermataceae), two recofgnoporus
sanguineus(L.) Murril (Polyporaceae, one recordirametes membranacegsw.)
Kreisel (Polyporaceae), one recofidametes villosgSw.) Kreisel (Polyporaceae), one
record.

Distribution. Brazil. Known from the tstes of Espirito Santo, Minas Gerais,
Rio de Janeiro and Rio Grande do Sul (Southeast and South Brazil) (Fig. 46).

Comments.This is thespecies otipedaniciswith the largest distribution in the
genus. All specimens were collected in Atlantic Forest remnants above 900m over the
sea. It’s probably distributed throughout the Atlantic Forest of South and Southeast

Brazil.

Lipedanicis geminus sp. nov.
Fig. 39(A-G); Fig. 40(A-H); Fig. 41(A-E); Fig. 42(A-B); Fig. 46

Type locality. “Araguaina”, coordinates 07°11°S 48°12’W (Tocantins, Brazil).

Etymology. The species name derives from the Latin noun “geminus”, which
means “twin-born”, “twin”, in the genitive singular. The name is a reference to the sons
of the senior author.

Diagnosis.Lipedanicis geminusp. nov.differs from all other species in bearing
antennal club not more than 1.2x as long as funicle, lateral edges of pronotum not
visible from above and penis more than 3x as long as tegmen.

Description, male holotype (Fig. 39(A-E)). Adult apparently notfully
pigmented, lacking one tarsus. Measurements in mm: TL 1.31, PL 0.50, PW 0.68, EL
0.81, EW 0.72, GD 0.63. Ratios: PL/PW 0.74, EL/EW 1.12, EL/PL 1.61, GD/EW 0.87,
TL/EW 1.82.Body subparallel-sided, dorsum and venter reddish dark brown; antennae,
palpi and tarsi yellowish dark brown; dorsal vestiture consisting of minute suberect

setae, easily discernible in high magnification (>80x); ventral vestiture of decumbent
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setae, easily discernible in high magnifications (>5(tgad (Fig. 39D) dorsal
punctation dual, megapunctures coarse, shallow, about 2x as large as micropunctures,
separated from each other by-21 megapuncture-widths, each with one minute
decumbent seta (<0.01 mm); interspaces, microreticulate; anterocephalic edge
produced, elevated formingvt long, broadly laminate converging horns (length 0.25
mm; basal width 0.11 mm; basal separation 0.14 mm), apices rounded; sides of each
horn parallel Antennae (Fig. 40A, left antenna in paratyp&P-segmented, lengths as
follows (in mm, left antenna meaed): 0.08, 0.05, 0.04, 0.03, 0.02, 0.02, 0.02, 0.04,
0.04, 0.05 (FL 0.12 mm, CL 0.14 mm, CL/FL 1.1Fyescoarsely facetted, with about

70 ommatidia; GW 0.14 mmGula 0.37x as wide as hea@ronotum (Fig. 39E)
punctation indistinctly dual; megapunctsreoarse, deep, about 2x as large as
micropunctures, separated from each other by 2 megapuncture-widths or less (very
small punctures visible in very magnification300x, about 0.2x as large as
megapunctures); interspaces, microreticulate; vestiture single, consisting of one minute
suberect yellowish seta (<0.01 mm); lateral edges not crenulate, not explanate, not
visible when seen from above; anterior corners rounded; posterior corners broadly
rounded.Scutellar shieldtriangular, with few punctures; apparently glabrous; BW 0.07
mm; SL 0.03 mmElytra punctation non-seriate; megapunctures coarse, deep, about 2x
as large as micropunctures, separated from each other by 2 megapuncture-widths or less
(very small punctures visible in magnification300x, about 0.2x as large as
megapunctures); interspaces smooth, shiny; vestiture single, consisting of one minute
suberect yellowish seta (~0.01 mmYetathoracic wings apparently functional.
Hypomera punctures fine, shallow, each with one fine decumbent seta; interspaces,
microreticulate Prosternum (Fig. 39D) in front of coxae tumid, carinate; interspaces,
microreticulate Prosternal process(Fig. 39D) 1.5x as long as prosternum at midline;
apex roundedProtibiae (Fig. 40B, left protibia in paratype) maximum width about
one-third its length; apical edge with spines; outer apical angle projected in acute tooth;
outer edge straight, serratédesotibiae (Fig. 40C, left mesotibia in paratype) apical
edge with spines; outer edge straight, serfditatibiae (Fig. 40D, left metatibia in
paratype) apical edge with spines; outer edge straight, snietaventrite (Fig. 39G

in paratype) punctures coarse, shallow; interspaces, microreticulate; discrimen about

one-fifth the length of metaventrite at midline; posterior margin notch 0.11x as long as
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metaventrite at midlineAbdominal ventrites punctures fine, shallow, separated from
each other by 1 puncture-width or less, each with one fine decumbent yellowish seta;
interspaces, microreticulate; length of ventrites (in mm, from base to apex at
longitudinal midline) as follows: 0.10, 0.06, 0.07, 0.07, 0.09; first abdominal ventrite
devoid of sex patchMale terminalia in paratype (Fig. 40(E-H)): sternite VIII (Fig.

40E) apical margin emarginate, with short setae near middle and long setae at rounded
corners; basal portion membranotiggmen (Fig. 40G) 1.3x as long as wide, widest
near base; subparallel-sided but more or less sinuous; apex shallowly emarginate at
middle, with angulations at outer apical edge (Fig. 40G, big black arrows) and
excavations at base of each angulation (Fig. 40G, small black arrows) at laterals; basal
portion triangular.Basal piece(Fig. 40F) subtriangular, as wide as lomgnis (Fig.

40H) 3.6x as long as tegmen, 17.1x as long as wide; very elongate, subcylindrical; apex
rounded; basal portion wedge-shaped (Fig. 40H, red arrow).

Females (Figs 41(A-D), 42(A-B)). Anterior edge of head slightly produced
forming two small subacute plates. Anterior edge of pronotum rounded. Otherwise like
males, but without cephalic horns and some specimens with 9-segmented antennae (due
to fusion of third and fourth segments) (Fig. 41H)). Female terminalia in paratype
(Fig. 42(A-B)): spiculum ventrale (Fig. 42A) 1.11x as long as ovipositor (Fig. 42B);
ovipositor 1.18x as long as wide; paraprocts (Fig. 42B) 0.75x as long as gonocoxites;
gonocoxites (Fig. 42B) 0.76x as long as their combined widths, each with narrowly
subrounded apex; each gonostylus (Fig. 42B) 0.09x as long as respective gonocoxite,
1.25x as long as wide.

Variation. Males, measurements in mm (n= 11, including the holotype): TL
1;10-1.58 (1.26 + 0.14), PL 0.40.53 (0.45 + 0.05), PW 0.58.83 (0.66 + 0.08), EL
0.70-1.05 (0.81 + 0.10), EW 0.68.90 (0.73 + 0.07), GD 0.58.73 (0.60 + 0.06),
PL/PW 0.620.74 (0.68 + 0.04), EL/EW 0.97.19 (1.11 + 0.07), EL/PL 1.62.00
(1.82 + 0.14), GD/EW 0.7®.88 (0.83 + 0.04), TL/EW 1.52.82 (1.73 + 0.09).
Females, measurements in mm (n= 10): TL 11080 (1.28 £ 0.10), PL 0.38.50 (0.45
+ 0.04), PW 0.530.73 (0.64 = 0.06), EL 0.70.93 (0.84 + 0.07), EW 0.60.78 (0.71
+ 0.06), GD 0.500.70 (0.59 * 0.06), PL/PW 0.66.76 (0.70 + 0.04), EL/EW 1.13
1.24 (1.18 + 0.03), EL/PL 1.72.00 (1.87 + 0.10), GD/EW 0.80.90 (0.84 + 0.03),
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TL/EW 1.76-1.93 (1.82 £ 0.07). Females can bear 9- or 10-segmented antennae (Fig.
41(D-E)).

Type material. Holotype & (CELC) “BR: TO, Araguaina, UFT-MZV, “Mata”,
11.2015, V.E. Sandoval leg.ipedanicis geminuSouza-Gongalves & Lopes-Andrade
HOLOTYPUS [red paper]”. Paratypes: 69 &3 and 5629 as follows: 1244 (4
CELC, two dissected and stored in glycerin; 2 CAMB; 2 CERPE; 2 CEMT; 2 ANIC)
and 1199 (3 CELC, two dissected and stored in glycerin; 2 CAMB; 2 CERPE; 2
CEMT; 2 ANIC) same data as the holotype?8 (CELC) and 4?2 (CELC) “BR: TO,
Araguaina, UFTMZV, 19.iv.2016; “cerrado”; leg. W.H. Brandao & E.S. Morais \ ex
Inonotussp.”; 10 &4 (8 CELC; 2 FMNH) and 929 (7 CELC; 2 FMNH)“BR: TO,
Araguaina; UFTMVZ, “Perto do Corrego da Vaca”, 16.vi.2015; V.E. Sandoval leg.”;

21 44 (17 CELC; 4 QMBA) and 1% 2 (13 CELC; 4 QMBA) “BR: TO, Araguaina,
Campus UFT-EMVZ, iii.2015 legV .E. Sandoval”; 6 34 (CELC, one dissected) and 3
Q9 (CELC, one dissected) “BRASIL: PA, Maraba, “Reserva Biologica de Tapirapé;
Amazonia Legal”, 20.xi.2003, leg. F, Gumier-Costa \ AMOSTRA N° 29, Mata 22;
Divino, 20.xi.2003”; 2 & (CELC) and 429 (CELC) “BRASIL: PA, Maraba,
“Reserva Biologica de Tapirapé; Amazonia Legal”, 20.xi.2003, leg. F, Gumier-Costa \
AMOSTRA N° 27, Mata 2% Divino, 20.xi.2003”; 2 44 (CELC) and 799 (CELC)
“BRASIL: PA, Marab4, “Reserva Bioldgica de Tapirapé; Amazonia Legal”, 27.xi.2003,
leg. F, Gumier-CostaAMOSTRA N° 56, Mata 1*; REBIO, 27.xi.2003”; 1 @ (CELC)
“BRASIL: PA, Marab4, “Reserva Bioldgica de Tapirapé; Amazonia Legal”, 27.x1.2003,
leg. F, Gumier-CostaAMOSTRA N° 46, Mata 1*; REBIO, 27.xi.2003”. All paratypes
additionally labeled “Lipedanicis geminusSouza-Gongalves & Lopes-Andrade
PARATYPUS] yellow paper]”.

Host fungus.Inonotussp. (Hymenochaetaceae), one breeding record.

Distribution. South America. Known from Pard and Tocantins (North Brazil)
(Fig. 46).

Comments.The species was collected only in areas of Amazon Forest.

Discussion
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The suprageneric classification of Ciidae, as currently established, has been
controversial, with just Sphindociinae and Xylographellini delimited by the
combination of exclusive characters. The available molecular-based phylogenetic
analysis (which does not include Sphindociinae) has shown only Xylographellini as a
clade (Lopes-Andrade & Grebennikov 2015). We are conducting the first morphology-
based phylogenetic analysis of Ciidae to ustded “what is Ceraci$’ and its
relationships within the family (Souza-Gongalves & Lopes-Andrade in Frep.
Throughout the conduction of the present work and the phylogentic analyzesaufis
morphological characteristics observed in the antennae, tibiae, female terminalia, male
ornaments so on have gave insights to draft suprageneric relationships within the
family. These features will be used on the comparisons presented below. After the
description of new genera proposed here, they may be formally included in a future
robust phylogenetic analysis of Ciidae, contributing for a better comprehension of

internal relationships in the family.

Anartioscelos bifurcusAna. laticornis Alc. particularis and Abe. taurulus
previously included irCeracisand here transferred to new genera, were known to not
completely fit the diagnosis dEeracis (Lawrence 1967, Pecci-Maddalena & Lopes-
Andrade 2017). The exclusions @fnartioscelos bifurcusand Ana. laticornis are
justified by the following features: (i) prosternum tumid and carinate; (ii) all tibiae with
edges regularly serrate and bearing socketed spines between serration; (iii) outer angle
of protibiae projected in an acute tooth; and (iv) meso- and metatibiae with outer apical
angle broadly roundedAlcecis particulariswas removed due to its: (i) dual and
subseriate elytral vestiture; (ii) very long antennal club (more than 2x as long as
funicle); (iii) tumid and slightly carinate prosternum; and (iv) apical third of protibiae
enlarged, with outer apical angle project in a stout toAthebaeocis taurulusvas
removed due to its: (i) tumid prosternum; (ii) protibiae, slightly enlarged at apex and

with simple outer apical angle, without any ornament.

2 Souza-Gongalves, I. & Lopes-Andrade, £ morphology-based phylogeny GkracisMellié
(Coleoptera: Ciidae). (in prép- Chapter 4.
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The seven genera described here are temporally included in Ciini, once they not
fit in any other tribe as established up to date. In four of théimel{faeocis
Anartioscelos Gyraleosomusnd Lipedanicig the species bear reduced and simplified
female terminalia as in several other genera (Lopes-Andrade 2007, Lopes-Andrade
2008, Antunes-Carvalhet al. 2012). The reduced and simplified female terminalia can
be recognized by the following features: (i) gonostyli absent or very small (<0.015
mm); (ii) gonocoxites ventrally divided into no more than two lobes, usually
indiscernible; (iii) baculi of basal gonocoxital lobes usually indistinct; (iv) paraprocts
short, usually as long as or shorter than gonocoxites, with baculi of paraprocts bowed
and completely fused to the respective proctigeral baculus. Among the species with
reduced and simplified female terminal@ctotemnusMellié, 1847, Paratrichapus
Scott, 1926,RopalodontusMellié, 1847 andXylographusdiffer from Abebaeocis
Anartioscelos Gyraleosomusnd Lipedanicisin the strongly projecting procoxae and
outer edge of each meso- and metatibiae bearing spines at least at the apical two-thirds
(except for Anartioscelos in which outer edges of tibiae are regularly serrate and
bearing socketed spines between serration) (Lawrence 1974b, Lawrence 2016, Souza-
Goncalveset al. 2018b). Whereas Xylographelini gener@c¢lytocis Syncosmetus
Sharp, 1891 Tropicis Scott, 1926and Xylographella Miyatake, 1985)differs from
AbebaeocisAnartioscelosGyraleosomugndLipedanicisin the compact antennal club
with at least five sensillifers in each segment (Lopes-Andrade 2008).

Abebaeocis Anartioscelosand Lipedanicis differ from Atlantocis Ceracis
Cisarthron Reitter, 1885, Dichodontocis Kawanabe, 1994 Malacocis Odontocis
Nakane & Nobuchi, 195Fhellinocis SulcacisDury, 1917andWagaicisLohse, 1964
in the broad prosternal process, and meso- and metatibiae being devoid of spines at the
outer apical angle. It differs frorustralocisLawrence, 2016n bearing well-defined
sensillifers in the antennal club (Lawrence 2016); frétenocisLawrence, 2016 in
possessing single dorsal vestiture of body and meso- and metatibiae devoid of spines at
the outer apical angle (Lawrence 2016); and fi@nossicisAntunes-Carvalhcet al.

2012 in bearing apical maxillary palpomere pyriform and procoxae not projecting below
the plane of prosternal process (Antunes-Carvalhal. 2012). Anartioscelosdiffers
from all other described genera here in the regularly serrate outer edges of tibiae with

socketed spines between serration, and meso- and metatibiae with outer apical angle
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broadly rounded. This latter feature is also usually found in Xylographellina Kawanabe
& Miyatake, 1996 (Lopes-Andrade 2008), but the outer edges of their tibiae bear only
spines, being devoid of serratiokbebaeocisindLipedanicisresembles each other, but

in the former the elytral vestiture arises from megapunctures, the protibiae is slightly
enlarged at apex and devoid of tooth at the outer apical angle, and female terminalia
have gonocoxites ventrally divided into two lobes, baculi of basal gonocoxites very
obligue and shorter than side of respective gonocoxites. Wherehmentanicisthe

elytral vestiture arises from micropunctures, the outer edge of protibiae is projected in a
tooth, the meso- and metatibiae are angulated from apical to outer edge, and the female
terminalia is devoid of ventral lobes at gonocoxites, and has baculi of gonocoxites very
obliqgue and as long as side of respective gonocoxitddpé&danicis geminuantennae

are ever 10-segmented in males, but females have 9- or 10-segmented antennae. Within
Ciidae, variation in antennal segmentation is known to occur onlPhellinocis
romualdoi Lopes-Andrade & Lawrence, 2005, in which the antennae may be 8- or 9-
segmented in both sexes (Lopes-Andrade & Lawrence 2005).

The monospecifidlcecisandLip. adelphusbear 8-segmented antennae, which
also occurs inOctotemnus Pseudeuxestocikawrence, 2016, and some species of
CeracisandPhellinocis Alcecisdiffers from all these four previously mentioned genera
in possessing dual and subseriate elytral vestiture and broad prosternal process.
Lipedanicis adelphubears broad prosternal process, but the dorsal vestiture is single,
consisting of minute setae, and its meso- and metatibiae are angulated from apical to
outer edge.

Apterous and micropterous ciids were barely known and studied up to date, but
they constitute a hidden diversity, especially in tropical and subtropical areas. Two facts
have delayed broader studies on these ciids: (i) they usually occur in leaflitter and other
debris, rather than in basidiomes; (ii) the reduction or loss of wings affect the
morphology of their structures, making it difficult to recognize morphological affinities
of micro- or apterous ciids with macropterous species in the family. There are ten
Ciidae genera of exclusively apterous or micropterous ciids known up to date:
Atlantocis(Macaronesian Islandshpterocis(Hawaiian Islands)DimerapterocisScott,

1926 (Seychelles Island);ipopterocis (Japan); Neoapterocis(Chile and Mexico);
NipponapterocigJapan);Notapterocis(Australia; undescribed species from Republic
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of South Africa and Taiwan, pers. obsolynesicis (French Polynesia) and
Syncosmetu@lapan and China) (Lopes-Andrade 2007, Lopes-Andrade 2008, Lawrence
2016, Souza-Goncalvest al. 2018a). Aside from these, there are a few micropterous
Hawaiian species o€is, but these are exceptions within the genus (Lopes-Andrade
2007). Before the present work, the only described apterous ciid species in the
Neotropical region wadleoapterocis mexicanusopes-Andrade, 2007. Here we have
described an additional Neotropical apterous €dgl. boliviensis which differs from

most apterous or micropterous ciids in possessing first abdominal ventrite shorter than
next two together and reduced female terminalia. SpecieAtlahtocis also bear
reduced female terminalia, b@yraleosomugliffers in possessing paraprocts shorter

than proctiger.

Species ofAtomocisresemble apterous and micropterous Ciidae in the short,
oblong-ovate body shape, but differs from all of them in bearing long metaventrite,
well-developed scutellar shield and metathoracic wings, and reduced basal segment of
the antennal club. The latter feature also occurs in some specés asC. eremicus
Lawrence, 2016 an@. camberrad_awrence, 2016 (Lawrence 2016), andrigolitocis
but these species @fis do not have short and oblong-ovate body shape, sensillifers of
antennal club are not located at the apical border, and all tibiae are not enlarged at apical
half and do not have rounded outer apical angle; while the monospasiidocis has
11-segmented antennae, sensillifers of the antennal club organized as continuous
sensory areas at the apical portion of each segment, club-shaped tibiae and female

terminalia with paraprocts shorter than gonocoxites.

Among all described ciid generdnsolitocis is the first Ciinae with 11-
segmented antennae and antennal club lacking well-defined sensillifers, which are
organized as continuous sensory areas at the apical portion of each segment of the club.
Within Ciidae, 11-segmented antennae occur onhSjhindocis denticolljsof the
monospecific Sphindociinae (Lawrence 1971). Howewesplitocis does not share
other features that characterize Sphindociinae, as (based on Lawrence 1971): (i) maxilla
with two well-developed lobes; (ii) visible mesotrochantin; (iii) metendoesternite with
median stalk; (iv) first two abdominal ventrites connate; (v) trochanters of heteromeroid

type; and (vi) presence of tibial spurs. Additionally, the female terminali@soiitocis
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has paraprocts shorter than the gonocoxites and bears gonostyli, and all tibiae are club-
shaped; whereas iSphindocisthe female terminalia has paraprocts longer than the
gonocoxites and is devoid of gonostyli, and all tibiae are elongwaistralocis
Insolitocis and Nipponapterocisshare an antennal club devoid of well-defined
sensillifers, but with sensillifers of the club organized as continuous sensory areas at the
apical portion of each segment of the club (Miyatake 1954, Kawanabe 1995, Lawrence
2016), butinsolitocis differs in possessing 11-segmented antennae, club-shaped tibiae,
metaventrite with conspicuous discrimen, metacoxal cavities open at inner side and

female genitalia not reduced, with paraprocts shorter than gonocoxites.

Conclusion

The Neotropical ciid fauna, now encompass 167 species in 21 gé&hetaaeociq?2
species), Alcecis (1), Anartioscelos (6), Atomocis (1), Ceracis (30), Cis (68),
Ennearthron (1), Falsocis (6), Gyraleosomus(1), Grossicis (2), Hadreule (1),
Insolitocis (1), Lipedanicis (3), Malacocis (1), Neoapterocis (1), Orthocis (9),
Phellinocis (3), Porculus (6), Scolytocis(12), Strigocis (4) and Xylographus(8). A

robust phylogenetic analysis of Ciidae is necessary to clarify relationships between
genera and propose a better suprageneric classification for the family. In a world
scenario, the present changes leave dmagfCeraciswith 48 described species, and we
expect our ongoing morphology-based phylogenetic analysis of the genus (Souza-
Goncalves & Lopes-Andrade in prep.) will shed light on its internal relationships and

help us delimit further species-groups or even subgenera.
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FIGURES AND FIGURE CAPTIONS

Figure 1. Abebaeocis phiaronotusp. nov, male holotype (AE) from Mount Diablo
(Jamaica)A. Dorsal view.B. Lateral view.C. Ventral view.D. Oblique ventral view of
head and prosternunk. Scutellar shield and part of the pronotum and elytra. Scale
bars: 0.5 mm (AC); 0.2 mm (B-E).
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Figure 2. Abebaeocis phiaronotuisp. nov, antenna, tibiae and aedeagus of pamtyp
(A-G) from Mount Diablo (Jamaica)A. Left antenna.B. Left protibia. C. Left
mesotibia.D. Left metatibia.E. Sternite VIII. F. Tegmen, note angulations at outer

apical edge (big black arrows), excavations at base of each angulation (small black
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arrows) and medial acute angulations (red arro@spPorsolateral view of penis, note

truncate sclerotization at anterior portion (red arrow). Scale bar: 0.08ARB).
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Figure 3. Abebaeocis phiaronotusp. nov, female paratype (AC) from Mount Diablo
(Jamaica), and female terminalia of paratypeEpPfrom same localityA. Dorsal view.
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B. Lateral view.C. Ventral view.D. Spiculum ventrale (sv) at anterior portion of
sternite VIII. E. Ovipositor, showing gonostyli (gs), gonocoxites (gc) and paraprocts

plus proctiger (pp + pt). Scale bars: 0.5 mm@ 0.05 mm (BE).



113

Figure 4. Abebaeocis tauruluglacquelin-Duval, 185%8omb. nov, male specimen (A
E) from Republic of Cuba, mouth parts of male additional specimen (F) from Mexico
and metaventrite of male additional specimen (G) from Republic of GubRorsal
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view. B. Lateral view. C. Ventral view. D. Oblique ventral view of head and
prosternumE. Scutellar shield and part of the pronotum and elyftaMouth parts,

showing labial palpsllf), maxillary palps ifip) and prementum (pm). Scale bars: 0.5
mm (A-C); 0.2 mm (BE, G); 0.05 mm (F).
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Figure 5. Abebaeocis tauruluglacquelin-Duval, 185@omb. nov, antenna, tibiae and
aedeagus of specimen-+B) from Mexico:A. Left antennaB. Left protibia.C. Left

mesotibia.D. Left metatibia.E. Sternite VIII. F. Tegmen, note angulations at outer
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apical edge (big black arrows) and excavations at base of each angulation (small black
arrows).G. Penis, note apical acute and membranous projections (black arrows) and

truncate sclerotization at anterior portion (red arrow). Scale bar: 0.05 F@).(A
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Fig. 6. Abebaeocis tauruluglacquelin-Duval, 18579p. nov, female specimen (AC)
from Republic of Cuba, and female terminalia of specimerEjCirom Mexico: A.
Dorsal view.B. Lateral view.C. Ventral view.D. Spiculum ventrale (sv) at anterior
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portion of sternite VIII.E. Ovipositor, showing gonostyli (gs), gonocoxites (gc) and
paraprocts plus proctiger (pp + pt). Scale bars: 0.5 m#t)20.05 mm (BE).
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Fig. 7. Ceracis bisorReitter1878, junior synonym of\bebaeocis tauruluglacquelin-
Duval, 1857), male lectotype (&) from Republic of CubaA. Dorsal view.B. Lateral
view. C. Ventral view.D. Oblique ventral view of head and prosternuin.Scutellar
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shield and part of the pronotum and elyffalLabels. Scale bars: 0.5 mm+B); 0.2
mm (D-E).
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Fig. 8. Alcecis particularis (Pic, 1922) comb. nov, male lectotype (AE) from
GuadeloupeA. Dorsal view.B. Lateral view.C. Ventral view.D. Oblique ventral view
of head and prosternunk. Scutellar shield and part of the pronotum and elyfa.
Labels. Scale bars: 0.5 mm+8); 0.2 mm (B-E).
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F

Fig. 9. Alcecis particularis(Pic, 1922)comb. nov.from Barro Colorado (Panama),
showing male specimen {®) mouth parts of female (E) and metaventrite of male (F):

A. Dorsal view.B. Lateral view.C. Ventral view.D. Scutellar shield and part of the
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pronotum and elytraE. Mouth parts, showing labial palpkp), maxillary palps fp)
and prementum (pm). Scale bars: 0.5 mmGRa 0.2 mm (D, F); 0.05 mm (E).

Fig. 10. Alcecis particularis(Pic, 1922)comb. nov, antenna, tibiae and aedeagus of

specimen (AH) from Barro Colorado (Panama): Left antennaB. Left protibia.C.
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Left mesotibiaD. Left metatibia.E. Sternite VIII. F. Basal pieceG. Tegmen, note U-
shaped sclerotization at middle of apical emargination (big black arrows) and apical

subtruncate sclerotizations (small black arrows).Penis, note bilobed apex (black

arrows). Scale bar: 0.05 mm-H).

Fig. 11. Alcecis particularis(Pic, 1922)comb. nov, female (A-C), and terminalia of
another female (D) from Barro Colorado (Panama)Dorsal view.B. Lateral view.C.
Ventral view.D. Ovipositor,showing gonostyli (gs), gonocoxites (gc), paraprocts (pp)
and baculi of paraprocts (b. pp). Scale bars: 0.5 maC{A0.05 mm (D).



123

Fig. 12. Anartioscelos almirantensisp. nov, male holotype (AE) from Almirante
(Panama)A. Dorsal view.B. Lateral view.C. Ventral view.D. Oblique ventral view of
head and prosternunk. Scutellar shield and part of the pronotum and elytra. Scale
bars: 0.5 mm (AC); 0.2 mm (BE).
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Fig. 13. Anartioscelos almirantensisp. nov, antenna, tibiae and aedeagus of paratype
(A—H) from Almirante (Panama). Left antennaB. Left protibia.C. Left mesotibia.

D. Left metatibiaE. Sternite VIII.F. Basal pieceG. Tegmen, note angulations at outer
apical edge (black arrowsil. Penis, note apical acute angulations (black arrows) and
rounded emargination at anterior portion (red arrow). Scale bar: 0.05 rt). (A
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Fig. 14. Anartioscelos almirantensisp. nov, female paratype (AC) from Almirante

(Panama)A. Dorsal view.B. Lateral view.C. Ventral view. Scale bar: 0.5 mm{8).
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Fig. 15. Anartioscelos aptenusp. nov, male holotype (AE) from San Juan Bautista
Valle Nacional (Mexico), mouth parts of male paratype (F) and metaventrite of male
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paratype (G) from same localit}. Dorsal view.B. Lateral view.C. Ventral view.D.
Oblique ventral view of head and prosternui. Scutellar shield and part of the
pronotum and elytral-. Mouth parts, showing labial palpk), maxillary palps p)
and prementum (pm). Scale bars: 0.5 mmGRA 0.2 mm (B-E, G); 0.05 mm (F).
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Fig. 16.Anartioscelos aptenusp. nov, antenna, tibiae and aedeagus of paratypél]A
from San Juan Bautista Valle Nacional (MexicA):Left antennaB. Left protibia.C.
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Left mesotibia.D. Left metatibia.E. Sternite VIII. F. Basal pieceG. Tegmen, note

angulations at outer apical edge (black arroWisPenis. Scale bar: 0.05 ma-H).
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Fig. 17.Anartioscelos aptenusp. nov, female paratype (AC) from San Juan Bautista

Valle Nacional (Mexico) and female terminalia of paratypeEPfrom same locality:

A. Dorsal view.B. Lateral view.C. Ventral view.D. Spiculum ventrale (sv) at anterior

portion of sternite VIII.E. Ovipositor, showing gonostyli (gs), gonocoxites (gc) and

paraprocts plus proctiger (pp + pt). Scale bars: 0.5 m#e)20.05 mm (B-E).
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Fig. 18. Anartioscelos eurinoturap. nov, male holotypgA-E) from Barro Colorado
Island (Panama)A. Dorsal view.B. Lateral view.C. Ventral view.D. Oblique ventral
view of head and prosternurd. Scutellar shield and part of the pronotum and elytra.
Scale bars: 0.5 mm (&); 0.2 mm (BE).
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Fig. 19. Anartioscelos eurinotunsp. nov, aedeagus of holotype {®) from Barro
Colorado Island (Panama)A. Sternite VIII. B. Basal piece.C. Tegmen, note
angulations at inner apical edge (big black arrows) and excavations (small black
arrows), and acute angulation at anterior portion (red ari@wenis, note apical acute
angulations (black arrows) and anterior portion almost straight (red arrow). Scale bar:

0.05 mm (AD).
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Fig. 20. Anartioscelos involucrissp. nov, male holotype (AE) from Cerro Punta
(Panama)A. Dorsal view B. Lateral view.C. Ventral view.D. Oblique ventral view of
head and prosternunk. Scutellar shield and part of the pronotum and elytra. Scale
bars: 0.5 mm (AC); 0.2 mm (BDE).
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Fig. 21. Anartioscelos involucrisp. nov, aedeagus of holotype {£&) from Cerro
Punta (Panama)A. Basal pieceB. Tegmen, note angulations at outer apical edge
(black arrows)C. Penis, note rounded apex (black arrow) and anterior portion rounded
(red arrow). Scale bar: 0.05 mm-@).
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Fig. 22. Anartioscelos laticornigPic, 1922)comb. nov, male lectotype (AE) from
GuadeloupeA. Dorsal view.B. Lateral view.C. Ventral view.D. Oblique ventral view
of head and prosternunk. Scutellar shield and part of the pronotum and elyfa.
Labels. Scale bars: 0.5 mm+«@); 0.2 mm (B-E).
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Fig. 23. Atomocis melanusp. nov, male holotype (AE) from Campana (Panama),
mouth parts of female paratype (F) and metaventrite of male paratype (G) from Barro
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Colorado Island (Panamaji. Dorsal view.B. Lateral view.C. Ventral view. D.
Oblique ventral view of head and prosternui. Scutellar shield and part of the
pronotum and elytra=. Mouth parts, showing labial palps (Ip), labrutn){ maxillary
palps (mp) and prementum (pm). Scale bars: 0.5 mmQA 0.2 mm (BE, G); 0.05
mm (F).
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Fig. 24. Atomocis melanusp. nov, antenna, tibiae and aedeagus of paratypdi]A
from Barro Colorado Island (Panama: Left antenna.B. Left protibia. C. Left

mesotibia.D. Left metatibia.E. Sternite VIII. F. Basal pieceG. Tegmen, note arrow-
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shaped sclerotization at medial portion (big black arrows) and lateral angulations (small

black arrows)H. Penis. Scale bar: 0.05 mm-{#).

Fig. 25. Atomocis melanusp. nov, female paratype (AC) from Campana (Panama),

and female terminalia of paratype (D) from Barro Colorado Island (PanamBprsal

view. B. Lateral view.C. Ventral view. D. Ovipositor, showing gonostyli (gs),
gonocoxites (gc), paraprocts (pp) and baculi of paraprocts (b. pp). Scale bars: 0.5 mm
(A—C); 0.05 mm (D).
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Fig. 26. Gyraleosomus boliviensisp. nov, male holotype (AE) from Cochabamba
(Bolivia), mouth parts of female paratype (F) and metaventrite of male paratype (G)
from same locality:A. Dorsal view.B. Lateral view.C. Ventral view.D. Oblique
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ventral view of head and prosternuln. Scutellar shield and part of the pronotum and
elytra. F. Mouth parts, showing labial palps (Jphaxillary palps ihp) and prementum
(pm). Scale bars: 0.5 mm{£); 0.2 mm(D-E, G); 0.05 mm (F).
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Fig. 27. Gyraleosomus boliviensisp. nov, antenna, tibiae and aedeagus of paratype
(A-G) from Cochabamba (Boliviaj. Left antennaB. Left protibia.C. Left mesotibia.
D. Left metatibia.E. Sternite VIII. F. Tegnen, note angulations at inner apical edge
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(big black arrows) and excavations at base of each angulation (small black a@ows).

Penis, note apical rounded projections (black arrows). Scale bar: 0.05+@&) (A
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Fig. 28. Gyraleosomus bolivienssp. nov, female paratype (AC) from Cochabamba
(Bolivia), and female terminalia of paratype-@®) from same localityA. Dorsal view.

B. Lateral view.C. Ventral view.D. Spiculum ventrale (sv) at anterior portion of
sternite VIII. E. Ovipositor, showing gonostyl(gs), gonocoxites (gc) and paraprocts

plus proctiger (pp + pt). Scale bars: 0.5 mm@x 0.05 mm(D-E).
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Fig. 29. Insolitocis panamensisp. nov, female holotype (AE, G) from Barro
Colorado Island (Panama)and metaventrite of female paratype fromleatity (F):
A. Dorsal view.B. Lateral view.C. Ventral view.D. Oblique ventral view of head and
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prosternum.E. Scutellar shield and part of the pronotum and ely@aPentagonal
suturation of first abdominal ventrite. Scale bars: 0.5 mmC)A0.2 nm (D-E); 0.1
mm (G); 0.05 mm (F).
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Fig. 30.Insolitocis panamensisp. nov, mouth parts (A), antenna and tibiae of female
paratype (BE) from Barro Colorado Island (PanamA): Mouth parts, showing labial



147

palps (Ip), labrumlb), maxillary palps ifip) and prementum (pm)B. Left antennaC.
Left protibia.D. Left mesotibiaE. Left metatibia. Scale bar: 0.05 mm-(&).

Fig. 31. Insolitocis panamensisp. nov, female terminalia of paratype (&) from
Barro Colorado Island (Panama&). Spiculum ventrale (sv) at anterior portion of
sternite VIII. B. Ovipositor,showing gonostyli (gs), gonocoxites (gc), paraprocts (pp),

baculi of paraprocts (b. pp), baculi of proctiger (b. pt). Scale bar: 0.05 mB).(A
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Fig. 32. Lipedanicis adelphusp. nov, male holotype (AE) from Parque Ecoldgico
Quedas do Rio Bonito (Minas Gerais, Southeast Brazil)Dorsal view.B. Laterd
view. C. Ventral view.D. Oblique ventral view of head and prosternuin.Scutellar
shield and part of the pronotum and elytra. Scale bars: 0.5 m@)(8.2 mm (DE).
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Fig. 33.Lipedanicis adelphusp. nov, antenna, tibiae and aedeagus of paratyp&iA
from Parque Ecolégico Quedas do Rio Bonito (Minas Gerais, Southeast Bxakibft
antennaB. Left protibia.C. Left mesotibiaD. Left metatibia.E. Sternite VIII.F. Basal
piece.G. Tegmen, note angulations at inner apical edge (big black arrblw$enis,

note rounded emargination at anterior portion (red arrow). Scale bar: 0.05-+hth (A
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Fig. 34.Lipedanicis adelphusp. nov, female paratype (AC) from Parque Ecoldgico

Quedas do Rio Bonito (Minas Gerais, Southeast Brazil), and female terminalia of

paratype (D) from same localitys. Dorsal view.B. Lateral view.C. Ventral view.D.

Female terminalia, showing spiculum ventrale (sv) at anterior portion of sternite VIl

and ovipositor,showing gonostyli (gs), gonocoxites (gc) and paraprocts plus proctiger

(pp + pt). Scale bars: 0.5 mm+«8); 0.05 mm (D).
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Fig. 35. Lipedanicis agastosp. nov, male holotype (AE) from Floresta Nacional de
Séo Francisco de Paula (Rio Grande do Sul, South BrAzilporsal view.B. Lateral
view. C. Ventral view.D. Oblique ventral view of head and prosternuin.Scutellar

shield and part of the pronotum and elytra. Scale bars: 0.5 m@)(A8.2 mm (DE).
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Fig. 36. Lipedanicis agastosp. nov, antenna, tibiae and aedeagus of paratype) (A
Floresta Nacional de S&o Francisco de Paula (Rio Grande do Sul, South Brazf}:
antennaB. Left protibia.C. Left mesotibiaD. Left metatibiaE. Sternite VIII.F. Basal
piece.G. Tegmen, note apical excavations (black arrows), narrow basolateral margin at

anterior portion (small red arrows) and acute angulations (bog red ariéwiSprsal
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view of penis, note rounded emargination at anterior portion (red arrow) and bilobed

apex (black arrows). Scale bar: 0.05 mmljA

Fig. 37.Lipedanicis agastosp. nov, female paratype (AC) from Floresta Nacional de
Séo Francisco de Paula (Rio Grande do Sul, South Brazil), and female terminalia of
paratype (D) from same localityy. Dorsal view.B. Lateral view.C. Ventral view.D.

Female terminalia, showing spiculum ventrale (sv) at anterior portion of sternite VIl
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and ovipositor,showing gonostyli (gs), gonocoxites (gc) and paraprocts plus proctiger
(pp + pt). Scale bars: 0.5 mm+«8); 0.05 mm (D).
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Fig. 38. Variation of Lipedanicis agastorsp. nov: A. Male paratype from Parque

Nacional do Itatiaia (Rio de Janeiro, Southeast Bra&ilemale paratype from Parque
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Nacional do Itatiaia (Rio de Janeiro, Southeast BraZilMale paratype from Estacao
Biolégica Santa Lucia (Espirito Santo, Southeast BraRilMale paratype from Area

de Protecdo Ambiental Serra Sdo José (Minas Gerais, Southeast HiaMple
paratype from Reserva Particular do Patrimonio Nacional Bacchus (Rio de Janeiro,
Southeast Brazil)F. Male paratype from Venda Nova do Imigrante (Espirito Santo,
Southeast Brazil)G. Female paratype from Venda Nova do Imigrante (Espirito Santo,

Southeast Brazil). Scale bar: 0.5 mm-G).
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Fig. 39. Lipedanicis geminussp. nov, male holotype (AE) from Araguaina
(Tocantins, North Brazil), mouth parts of female paratype (F) and metaventrite of male
paratype (G) from same localitj. Dorsal view.B. Lateral view.C. Ventral view.D.
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Oblique ventral view of head and prosternui. Scutellar shield and part of the
pronotum and elytra-. Mouth parts, showing labial palps (Ip), labrutn){ maxillary
palps (mp) and prementum (pm). Scale bars: 0.5 mmQA 0.2 mm (BD-E, G); 0.05
mm (F).
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Fig. 40.Lipedanicis geminusp. nov, antenna, tibiae and aedeagus of paratyp&lfA
from Araguaina (Tocantins, North Brazil. Left antennaB. Left protibia. C. Left
mesotibia. D. Left metatibia. E. Sternite VIII. F. Basal piece.G. Tegmen, note
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angulations at outer apical edge (big black arrows) and excavations at base of each
angulation (small black arrowd). Lateral view of penis, note wedge-shaped anterior

portion (red arrow). Scale bar: 0.05 mm-A.

Fig. 41. Lipedanicis geminussp. nov, female paratype (AC) from Araguaina
(Tocantins, North Brazil), and female antennae of paratypeB)(BPom same locality,

showing variation in the segment numb&r:Dorsal view.B. Lateral view.C. Ventral

view. Scale bars: 0.5 mm {£); 0.05 mm (BE).
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Fig. 42. Lipedanicis geminusp. nov, female terminalia of paratype {B) from
Araguaina (Tocantins, North BrazilX. Spiculum ventrale (sv) at anterior portion of
sternite VIII. B. Ovipositor, showing gonostyli (gs), gonocoxites (gc) and paraprocts

plus proctiger (pp + pt). Scale bars: 0.05 mmBA
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Fig. 43. Known distribution ofAbebaeocis taurulugJacquelin-Duval, 1857¢omb.

nov. (white circle) andAbebaeocis phiaronotusp. nov.(black circle).
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Fig. 44. Known distribution ofAlcecis particularis(Pic, 1922)comb. nov. (black
square),Anartioscelos almirantensisp. nov. (black star),Anartioscelos aptenusp.
nov. (white star), Anartioscelos bifurcug§Gorham, 1898)comb. nov. (red star),
Anartioscelos eurinoturmsp. nov.(green star)Anartioscelos involucrisp. nov. (blue
star) andAnartioscelos laticornigPic, 1922)comb. nov.(yellow star).
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Fig. 45. Known distribution of Atomocis melanusp. nov. (black diamond) and

Insolitocis panamensisp. nov.(white triangle).
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Fig. 46. Known distribution of Gyraleosomus boliviensisp. nov. (black triangle),

Lipedanicis adelphusp. nov.(white circle),Lipedanicis agastosp. nov.(black circle)

andLipedanicis geminusp. nov.(red circle).
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CAPITULO 2: Ceracis tzotzlicus sp. nov. (Coleoptera:

Tenebrionoidea: Ciidae) from Guatemala and Mexico

Igor Souza-Gongalves & Cristiano Lopes-Andrade, 2020
Zootaxa 4780 (2): 37886
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Ceracis fzofzilicus sp. nov. (Coleoptera: Tenebrionoidea: Ciidae) from Guatemala
and Mexico
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Absiract

Ceracis cocilicus sp. mov. is described on the basis of 200 specimens collected in San Cristobal de las Casas (Mexico)
and Yepocapa (Guatemals) at an alimde sbove 2000 m. Ceracis fozilicus resembles members of the Cargos cucnilats

species-group due to the fine and sparse pronotsl punctation, et males can be distinswished by the absence of a lonz
anterior pronotal lamins snd females by the ovipositor lacking gonostyli

Keywords. Ciinse, Ciim minute tree-fimens bestlas, MNeotmopical

Introduction

Ciidae i5 a cosmopolitan family of small to rumste beatles that feed, as larvae and adults on the noyeelia and basidi-
omes of Ganodermatacese, Hymenochaetacese, Polyporaceae and other bracket fimz (Lawmence 1971 Lawrence
& Lopes-Andrade 2010). Cidse mehode more than 730 species in 51 genera (Souza-Goncahves of al. 2018), and is
divided into two subfamilies: Sphinderimae, which mchodes anly Sphindociz denticellis Fall, 1917 from the north-
ern Califenm coast, and Cunae. with all other cuid species (Lawrence 1974; Lawnence 2016). Conae 15 comently
dinvided into thres tribes: Com Leach, 1819, Orophimi Thomson, 1863 and Mylopraphellni Eawanche & Miyatake,
1996, Howewver, only the latter seemy to be monophyvletic (Lopes-Andrade & Grebemmkonw 2015).

Faunistic and taxonomic stadies on Cidae from the Meotropical region (zensu Mormone 2015) have meveased m
the last decades, but only the Bramhian and Mexcan fiumas have been extensrvely stadied (pers. obz.). Mine peneva
oconr in Mexico, mcludmg 50 species (mumber of species between parentheses): Ciz Latreille (27); Caracis Mal-
Lié (15%; Scolwociz Blar (4); Sorigocis Dhay (3); and Hadrewle Thomson Neoaprerocis Lopes-Andrade (hrhocis
Casev, Porculs Lawrence, Suleacsz Dury and Xylographus Melhe each with one spemes (Mavanete-Heradia 8
Banrgios-Solono, 2000, Lopes-Andrade 2007, Lopes-Andrade 2008, Antimes-Carvalho & Lopes-Andrade 2011,
Ohrvena ef al. 2013, Peco-Maddalens & Lopes-Andrade 201 7). In Guatemala five cud genera are reported, with 12
spectes: Oir (8); Scolytecis (2); ylographns (1), and Ceracis and Malacocis Gorham, meludns one species each
(Retter 1878, Gorham 1883, 1886, Lavmence 1967, Lopes-Andrade 2008b, Olivena ar al. 2013, Sandoval-Gomesz
et al 2014).

Caracis 1s the second mest diverse gemms of the famuly and encompasses 52 desenbed speces: 41 ccomnng
o the Mew World, five species spread over Indo-Pacafir slands (Chnstmas sland, Guoem, Fip, Marquesas, New
Caledonia and Rapa), three in Japan and three m Australia (Abdullah 1973, Eawanabe 1994, Lawrence 1967, 1971,
2016, Lopes-Andrade er al. 2002, Antunes-Carvalho & Lopes-Andrade 2011, 2013, Pecer-Maddalena & Lopes-
Andrade 2017). Spemes of Caraciz can be idertified on the basis of the following features (after Lanmence 2016):
(1) body oval to elongate; (o) antenmae & or 9- segmented. occanonally 10-sepmented; () prostermm concave
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expanded subamcally, foomnng 3 roumded lobe wath a row of socketed spmes; (v) metaveninte convex; (1) disen-
men short or absent; and (v} vestthoe conmstng of manute. usnally moonspicnous setae.

Char azm m thes paper 15 to describe the Neotropical Ceracis tmatilicus sp. nov., as well as to provide mfoema-
tiom shout ity dismbution.

Material and methods

Collection acronyims are as follows:

CELC: Colegio Entomolégica do Laboratdrio de Sisternitica e Biolosia de Coleopters da Universidade
Federal de Vigosa (Vigosa, Minas Gerais, Brazil)

CMN: Canadian Miserm of Nature (Ottawe, Ontario, Canadz)

CNC: Canadian National Collection of Insects, Arachrids and Nematodes (Ottawa, Ontario, Canads)
FMNH: Field Museum of Naturs] History (Chicags, Ilineis. USA)

The termmology used m this paper for external morphology and male terminalia follows Lawrence ar al. (20117,
Lawrence (316} and Lopes-Andrade & [ awrence (2005, 2011); see Olverra et al {2013) for an explanation on the
use of “tepmen”. The term “anterocephalic edge” 1= used m place of “fronfochypeal ndge™ to mefer to the anterior
part of head dorsum, which constiution 15 not clearly knowmn. The ferm “dual punctation™ descnibes 3 punctaton
of Codae The followmg abbreviations are nsed for measurements (in pom} and ratios: BW (wadth of antenior edge
of scutellar shueld), CL (length of anfermal club meanmed from base of the seventh to apex of the mmth segment),
EL (elyiral length along the midime), EW (zreatest wadth of elyha), FL (length of antermal fimicle measwred from
base of the third to apex of the sixth sepment), D (dorso-ventral height of body measured 1o lateral view, from the
aurface of elyira to that of the metaventnte), GW {zreatest diameter of eve), PL {pronotal length along midline), PW
{preatest pronotal wadth), 51 (length of scutellar shield), TL (total length counted as E1+PL, 1 e exchdng head).

Trenscripton of labels, dissechion, photosraphy and measrement of specimens follow the methods of Arago
& Lopes-Andrade (2016). We measmed specimens of the new species from all localifies. Differences are indwated
in “Vanahon”, together with standard measurermnents (mean and standard deviahion) and ratios.

The abdormnal terminaha of the following specrmens were extracted: fowr males and two females paratvpes of
Cer. cotzilicus from San Cnistobal de las Casas (Clnapas, Mexico) and one male from Yepocapa (Chimaltenanzo,
Cratemala) The sclantes showmn i Figmres 12-15, 17-18 are of paratypes from the type locabiy. Information on the
gula m the deseription provided here is restricted to the ratio of gula width to head wadth.

The distnbution map (Fiz. 22) was created in the freeware QIS 2 14 2 Fssen software.

Taxonomy

Ceracis rorghens sp. nov.
Figs 1-22
wn:1sid zoobarnk crg-pub:BD A4 TF-AECO-AF SF-895B-1D3F46FBC 728

Type locality. San Cnistobal de las Casas, coordinates 16°44 M 92738"W (Chiapas, Mexco).

Trpe material, Holotype: o (CNC) “MEX, HIS., 3 ou M. 5. Cristobal de las Casas 12.V1.1969 EE. Lindaquist
Y Bracket fimm '\ Ceracis fzetzilicus Souza-Gongabves & Lopes-Andrade HOLOTYPUS [red paper]”. Paratypes:
121 £ and 78 T as follows: 105 44 (35 CELC, four dissected; 3 CWN; 67 CHNC) and 69 22 (22 CELC, two
dizsected; 1 CMN; 46 CHNC) same data as the holofype; 2 £ (1 CMI; 1 CHC) “MESL, HIS., 3 ou. M. 5. Cristobal
de las Casas 12.VLI%9 EE Ln:iqust".Bmdmt fimg & Ceracis sp. Det. 1F. Lawrence™ 15.;?.;:. (8 CELC, one
dizsected: 7 FMMNH) and 9 2 {5Cﬂﬂ4ﬂﬂﬂm‘Tmahmm'JmmmAmngD,LMD
‘:"Eput:apa,ﬂnmaltmmgo,\ﬁl?.lmGUAIR_D.MiﬂnﬂlEg_EH.TIﬂ(}ﬂ_,Exd:ypulypueﬁmEps‘.CHICAJGD
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NAT. HIST. MuSEUM [sic], Guatemala Zool. Exped (1948)”. All paratypes additionally labeled “Caracis zotzili-
cus Souza-Gongalves & Lopes-Andrade PARATYPUS [yellow paper]™.

Diagnosis. Ceracis totzilicus sp. nov. can be distinmuished from other species in the genus by the followmng
charactenistics: Antenmae 9-segmented (Fig. 5). Males with anferocephalic edge produced and elevated formung a
wide lanmna which 15 broadly emargimate apically (Figs 1, 3). and pronotum deeply emarginate formung two -
angular plates (Figs 1, 3. 4). Cevacis rozzilicus sp. nov. resembles Cevacis bicormis (Mellié) m the fine and sparse
pronotal punctzhion. but in the latter species the male anterocephalic laming is straight at apex and female ovipositor

5

FIGURES 1-8. Caracis otilicus sp. nov.. male holotype (1—4), antenna and mouth parts from the type locality San Cristobal
de las Casas (Mexico: Chaapas) (5-8): 1. Dorsal view. 2. Lateral view. 3. \entral view. 4. Scutellar shield and part of pronotum
and elytra 5. Left anterma 6. Mandible. 7. Labium 8. Right maxilla. Scale bars: 0.5 mm (1-3); 0.2 mm (4); 0.1 mm (5) 0.05
mm (6-8).
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FIGURES 9-15. Caracis tzotzilicus sp. mov., tibiae and sedeagus of paratype from the type locality San Cristobal de las Casas
(Mexaco: Chispas) (9-15): 9. Left protibia. 10. Left mesotibia. 11 Left metatibia. 12. Stemite VIIL 13. Basal piece. 14. Tegmen
15. Pemis. Scale bars: 0.1 mum (9-11) 0.05 mm (12-15).

FIGURES 16-18. Caracis torzilicus sp. nov., dorsal view of a female (16) and termunalia of a paratype from the type local-
ity San Cristobal de las Casas (Mexico: Chiapas) (17-18): 16. Dorsal view 17. Sternite VI with spicuium ventrale (sv). 18.
Oviposi—tor, showing gonocoxates (gc) and proctiger plus paraprocts (pt + pp). Scale bars: 0.5 mm (16); 0.05 mm (17-18).
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Description, male holotype (Figs 1-4). Adult filly pigmented and in good condibon, but lacking the l=ft
anterma. Measurements innmy TL 1.67, PL 064, PW 0.67, EL 1.04, EW 0.72, GD 0.67. Ratos: PLPW 0.95, EL/
EW 1.44, ELPL 163, GDVEW 0.93, TL'EW 2.33. Body elongate, convex; dorsum and venter reddish dark brown;
pmte subavect satas, barely vimble at igh mapmifications (=530x); ventral vestrhre of fine dermbent setze easily
discermibls at loph magmfications (--30x). Head wath the anfeniormost portion visible from above; dorsum concave,
with a conspieuous, shert protubserance on vertexal dise; punchures fine| shallow, separated from each other by two
punchures-wndths or less; soface glabrous; interspaces, fimely mucroretenlate; anterocephahic edge produced and
elevated formne 3 wide laming with broadly emarsinate apex. Antennae (Fig. 5. left antenna from paratype) 9-
sepmented lengths as follows (n mm, nght asterma measwred): 0.08, 0.04, 0.03, 0.02, 0.02, 0.01, 0.05, 0.06, 0.07
(FL 0.08 pom CTL0.17 o, CL/FL 2.04). Eves coarsely facetted: each beanmg abowt ) ommatidia; GW 0,16 oo
Maxillae (Fig. 8, nghf maxilla m paratype) with distinctly articulated galea; lacimia more or less fused to stipes; apt-
cal mazailary palpomere pyrform. 1.5 as long as wide widest near base and narmowly rounded at apex Mandibles
(Fig. 6, from paratype) as long 2= wide. Labimm (Fig. 7, from paatype) with roundad contour of apical portion of
prementum m lateral view, labial palm each with three palpomeres. Gula 0.32x as wade as head. Propotum (Fig.
4) fimely, shallowly punctate; punchres of one size with the exception of median mpumctate ine begmming around
sight punctime-wadths. of base unhl dise; pumctures seattered. separated from each other by 23 punctoe-wadths;
WWMWW%W&MMM@M{%NM},
lateral edees not crermiate. not explanate and not vistble when seen from above. Scatellar shield tiangular, beanng
few punctwes and few muimmte setze; BW 010 mom, SE 007 mum. Elytra with non-seniate, dual punctation; meza-
punctures fner and closer than thoss on propotum, shallow, about twice as larpe as macropunchres, separated from
gach other by -2 megapumeture-wdths; mterspaces, smooth and shiny; veshtre single. copsisting of mimute pale
yellowish setae (~0.0]1 mm) ansmg from megapumctres. Metathoracic wings developed, apparently fimchonal.
late. Prosternmm o front of coxae copcave; mierspaces, mcroreticulzte. Prosternal process lanumate, 2 long
a3 prostermmm at mudine; acute at the apex. Protibise (Fiz. 9, left prothia from parstype) with masonmm widith
of about cne-fourth of 1ts length expanded at apex. Meso- and metatibiae (Figs 10-11, left neso- and metahbia
from paratyvpe) each with spines m apical edge. Metaventrite with fine, shallowr punctores; mmierspaces, microre-
ticulate; discnimen mdiscemmble. Abdominal vendrites with fine, shallow punchues, separated from each other
by one mmchme-width or less, each bearms one fine decumbent pale vellowish seta; interspaces, nucroreticnlate;
length of ventntes (in om. from base to apex at the longrtudmal rudime) as follows: 0.25, 0.08, 0.06, 0.07, 0LL0;
firet abdonunal ventrite with larpe corcular, setose sex patch posteniorty, not mergined . transverse dameter of (.08
mm Alale terminakia (from paratype) (Figs 12-15): Sternite VIII (Fiz. 12) with postenor margn shehily emar-
biconcave, sub-roamded | beannly sclerofized medially formung shost strot (Fig. 12, g black amow). Tegmen (Fig.
apex; outer apical edge broadly rounded . Basal piece (Fig. 13) subtnangalar, 1 4% as long as wide. Pends (Fig. 15)
eloneate. (.8X as long as tegmen. 4.9% a5 long a5 wide; lateral edges sclerotized forming two stnuts comerging near
apex; lateral edpes shghtly angulate near apex (Fiz. 15, small black arrows); apex roumded

Females (Fig= 16-18). Anferocephabe edze anteriarty tiomeate, barely conven, vertex convex. Anfenior prono-
tal edge rounded . Ctherwise like males, but devoid of head and pronotal omamentations, and abdommal sex patch.
Female terminalia {Fizs 17-18) wath sppenluom ventrale (Fig. 17) 1.7 as long as gonocomtes; ovipositor (Fig. 18,
distorted after compresmon between shde and cover shp) presenting reduced paraprocts, shorter than sonocoates
and barely discermble; each baculns of paraprocts bowed and completely fissed to respective proctigeral barulus
{Fig. 18); ponocesates without veniral lobes and gonostyll.

‘ariation, Males, measmements in mm (o= 11, melueding the holotype): TL 1.58-1.78 (1.67 £ 0.07), FL 0.55—
068 (062 = 0.04), PW 0.63-0.70 (0.67 = 0.02), EL 0.95-1.18 (1.05 = 0.07), EW 0.65-0.75 (0.71 = 0u03), GD
0.63-0.70 (065 = 0.0, PLPW 0.85-1.00 (0.93 £ 0.05), EL'EW 136-1.59 (1 48 + 0.07), ELPL 1 41-1.96 {1.70
+ (.18}, GIVEW 0.85-0.93 (0.91 = 0.02), TL/EW 2.23-2 43 {2 36 = (.06). In some males, the pronotal plates are
short (Fig. 19) or the plate of bead 15 short and pronotal edge is rounded (Figs 20-21). Females, measurements m
o (o= 10} TL 1.45-1.73 (1.63 = 0.08), PL 0.53-0.63 (0.58 = 0.06), PW 0.55-0.70 (064 + 0.05), EL. 1.00-1.10
(1.05 + 0.04), EW 0.63-0.78 (0.70 + 0.05), GD 0.58-0.70 (0.65 + 0.04), PL/PW 0.82-1.00 (0.91 + 0.05), ELEW
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1.37-1.68 (1.50=0.10). EL/PL 1.64-2.22 (1.82+0.17), GDEW 0.83-0.97 (0.93 = 0.05), TL/EW 2.13-2.52 (2.32
+ 0.11). In both males and females, coloration can range from reddish brown to reddish dark brown. In specimens
from Guatemala the pronotal punctation 15 slightly sparser than in the Mecacan specimens.

Host fungi. Unknown.

19

FIGURES 19-21. Msle vanation of Caradis zotzlicus sp. mov. 3s obsarved in paratypes from the type locality San Cristobal
de las Casas (Mexico: Chiapas). Scale bar: 0.5 npm (19-21).

MW

FIGURE 22. Enown geographic distribution of Ceracis Zotzilicus sp. nov. in Guatemala and Mexico.
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Etymology. The species epithet 1s a combmation of the terms “tzotal" and the Greek noun “tkos™ (=helongng
to), both m the penitive simgnlar. The name 15 2 reference to the Tzot=l, an mdigenous Maya people from the central
Chiapas lnghlands in southen Meseo, whech 1s also the native name of the type locality:

Distribution. Ceracis tzotziliows was collected m two localies cver 2000 m above sea level: Central Highlands
regiom of Chiapas (Meoeo) donwmmated by Conyferons Forest vepetation, and in the stratovolcans Acaterangs close
to Antisua (Guatemala) (Fiz. 22).
thesar): the cweullans (10), fireanus (4), firejfer (4) and singularis species-groups (3). This anangement lagves 32
species (Inchidmy Cer: tormilicus) wathout species-group assipmment within the genes. The cucullans-group was
revised by Antumes-Canalho & Lopes-Andrade (2011, 2013), with four new species from Avstralia added by Lane
rence (201 6). Within the cucullas-growp, Car bicorniz (Melhe) s the umque spacies that was not redesenbed vet
and may be a species complex. The fircats-group was estabhshed by Lopes-Andrade (2002) and may melude pos-
sible synooyme (Lawrence 1967); it 15 1n wee of 3 faxonome revision. The fircjfer-group was recently revised by
Pecer-Maddalena & Lopes-Andrade (2017). The singularis group was established by Lopes-Andrade ot al. (2002)
and s species seam to be well defimed . Althoush Car: orilicus resembles Car: Beormis (zee Dhagnosic), we prefer
not to assign 1t to exther the cucullane: or aoy other species-group withan Ceracis. We are cwrently conductmz a
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Abstract

Ceracis ascetonetum sp. nov. is described on the basis of 54 specimens collected in Forth Sherman,
the type locality, Barro Colorado and Campana (Panama); Parque Macional Matural Sierra de La
Macarena [Meta, Colombia] and Popayan (Cauca, Colombia); Monteverde (Costa Rica); and
Canarana ([Central-West Brazil). Ceracis ascetonotum sp. nov. differs from other species in the
genus in the 10-segmented antenna (except for species in the Ceracis singularis species-group);
the very peculiar morphology of the male pronotum, which is characterized by two deep and wide
impressions anteriorly, the outer borders of impressions extended forward as two lateral,
elongate horns, each with an apical knob, and posterior contours of impressions joined at middle
forming a thin elevation resembling a tiny horn; and the penis bearing a bilobed apex, the dorsal
one with apical portion acute, and the ventral one forming two elongate and sharp struts.

Keywords: Central America, Ciinae, minute tree-fungus beetles, South America, taxonomy

Introduction

Ciidae is a cosmopolitan family of small to minute beetles, which includes more than 750 species
in 51 genera (Lawrence, 2016, 2019; Souza-Gongalves et al, 2018). These beetles feed, in both
larval and adult stages, on the mycelia and basidiomes of Ganodermataceae, Hymenochaetaceae,
Polyporaceae and other bracket fungi (Lawrence, 1971; Lawrence & Lopes-Andrade, 2010), being
particularly diverse in tropical and subtropical regions.

Ceracis Mellig, 1849 is the second most diverse genus of the family with 53 described species of
which 3% are reported from the Neotropical region [Lawrence, 1967, 1971; Antunes-Carvalho &
Lopes-Andrade, 2011, 2013; Pecri-Maddalena & Lopes-Andrade, 2017; Souza-Gongalves & Lopes-
Andrade, 2020). The genus Ceracis can be characterized by the combination of the following
features (based on Lawrence, 2016): (i) body oval to elongate; (i) antennae 8- or 9-segmented,
occasionally 10-segmented; (iii] prosternum concave with prosternal process laminate [except
for species in the Ceracis furcifer species-group): (iv) protibiae with outer apical angle expanded
subapically to form a rounded lobe with a row of socketed spines; [v) metaventrite convex; [vi)
discrimen short or absent; and (vii) vestiture of minute setae, usually inconspicuous.

Here we describe the Neotropical Ceracis ascetonotum sp. nov., a species with broad distribution
and peculiar secondary sexmal features of males, based on specimens from Costa Rica, Panama,
Colombia and Central-West Brazil.
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Material and Methods

Museum acronyms are as follows (name of curator between parentheses):

ANIC - Australian National Insect Collections, CSIR0 Entomology, Canberra, Australian Capital
Territory, Australia (A. Slipifiski)

CELC - Colegdo Entomoldgica do Laboratdrio de Sistematica € Biologia de Coleopterada
Universidade Federal de Vigosa, Vigosa, Minas Gerais, Brazil [C. Lopes-Andrade)

FMHNH - Field Museum of Natural History, Chicago, [llinois, USA (A, F. Newton and M. K. Thayer).

Terms for external morphology and male terminalia of dids follow Lawrence et al. [2011),
Lawrence (2016) and Lopes-Andrade & Lawrence [2005, 2011), but see also Oliveira et al. (2013)
for an explanation on the use of “tegmen”. The term “anterocephalic edge” is used in place of
“frontoclypeal ridge” to refer to the anterior part of head dorsum, which constitution is not clearly
known. The term “single punctation” describes a punctation made of punctures that fall into one
size class, while “dual punctation” describes a punctation made of punctures that fall into two
conspicuously different size classes, Both terms are traditionally used in the taxonomy of Ciidae,
The following abbreviations are used for measurements (in mm) and ratios: BW [width of
anterior edge of scutellar shield), CL (length of antennal club measured from base of the eighth to
apex of the tenth segment), EL (elytral length along the midline]), EW (greatest width of elytra),
FL (length of antennal funicle measured from base of the third to apex of the seventh segment),
GD [dorso-wentral height of body measured in lateral view, from the surface of elytra to that of
the metaventrite], GW ([greatest diameter of eye), PL (pronotal length along midline), PW
[greatest pronotal width), SL (length of scutellar shield), TL (total length counted as EL+PL, ie.
excluding head), The GD/EW and TL/EW ratios indicate the degree of body convexity and
elongation, respectively. Sum and ratios of measurements of antennae are based on gross values,
while measurements of each segment are hased on approximate values.

Transecription of labels, dissection, photography and measurement of specimens followed the
methods provided by Araujo & Lopes-Andrade [2016). We measured specimens of the new
species from all localities. Differences are given in "Variation", together with standard
measurements (mean and standard deviation) and ratios. Data on host fungus extracted from
labels are summarized in the corresponding section and fungus name was updated consulting the
database Index Fungorum (2020). The corresponding number of records were placed on the
same section, indicating breeding records. The recognition of breeding records follows the
criteria provided in Orledge & Reynolds (2005). The distribution map (Fig. 5] was created in the
freeware QGIS 3.14.1-Pi.

The abdominal terminalia of the following specimens were extracted: one male and one female
paratypes of Cer. ascetonotum sp. nov. from Barro Colorado (Canal Zone, Panama) (completely
dissected and stored in glycerin); one male paratype from Canarana [Central-West Brazil)
[dissected and stored in a vial containing alcohol 70%). Information on the pula in the description
provided here is restricted to the ratio of gula width to head width.

Published: 14 Now. 2020

177



Jour. Trop Celeop 1(2}1-1 e
Copyright @ 2020 University Press B
JOURNAL OF TROPICAL COLEOPTEROLOGY f ol £

Taxononyy

Ceracis ascetonotum Souza-Goncalves & Lopes-Andrade sp. nov.
(Figs 1-5)
Tyvpe locality. “Fort Sherman”, coordinates 9221'N 79257 'W (Canal Zone, Panama).

Tvpe material. Holotype: &' [FMNH) “Fort Sherman, Canal Zone, Panama, IV-2-67 ' |.F. Lawrence,
Lot. 2084 \ Polyporus capermtus Y, Cergris ascetonofum Souza-Goncalves & Lopes-Andrade
HOLOTYPUS [red paper]”. PARATYPES: 24 7 and 29 2% as follows: 1 7 and 1 ¥ [CELC), same
data as the holotype: 2 2.7 (1 CELC; 1 ANIC) "Barro Colorado Is.. CANAL ZOME, Feb. &, 1968 ', |.F.
Lawrence, Lot. 2337 \ Polvporus caperatus™; 3 & (1 CELC; 2 FMNH) and 1 7 (FMNH) “Barro
Colorado Is, CANAL ZONE, Feb. 19, 1968 Y |.F. Lawrence, Lot. 2445 Y Polyporus caperatus™; 1 &
[ANIC) “Barro Colorado Is., CANAL ZONE, Feb. 15, 1968 ', |.F. Lawrence, Lot. 2433 ' [.F. Lawrence,
Collector”; 1 ¥ [ANIC) “Barro Colorado Is., CANAL ZONE, Feb. 15, 1968 |.F. Lawrence, Lot. 2433";
1 & and 1 ¢ (CELC) “Barro Colorado Is., CANAL ZONE, Feb. 15, 1968 \ [.F. Lawrence, Lot. 2422
Polyporus caperatus™; 2 2J (CELC) and 1 § (ANIC) "Barro Colorado Is. CAMAL ZOME, Feb. 10,
1968 \, |.F. Lawrence, Lot. 2373 ', Polyporus caperatus™; 1 J (CELC) “Barro Colorado Is., CAMAL
ZONE, Feb. 12, 1968\, |.F. Lawrence, Lot. 2384 \ Polyporus caperatus™; 2 53 [1 CELC; 1 ANIC) and
7 2% [2 CELC; 3 ANIC; 2 FMNH)] “Barro Colorado Is., CANAL ZONE, V-19-73 G. Ekis | |.F. Lawrence,
Lot. 3415 \\ Polyporus raperatus™; 1 & (CELC) “Barro Colorado Is., Camal Zone, IV-7-67 ' J.F.
Lawrence, Lot. 2126\ Polyporus caperatus™; 1 & (FMNH] and 2 9% (1 CELC, completely dissected
and stored in glycerin; 1 FMNH) “Barro Colorado Is., Canal Zone, IV-3-67 | |.F. Lawrence, Lot. 2102
Y, Polyporus caperatus™; 1 & (CELC, completely dissected and stored in glycerin] and 1 5 (CELC)
“Barro Colorado Is. CANAL ZONE, July 16 1969 '\ |.F. Lawrence, Lot. 2895 ' Polyporus caperatus’;
1 (CELC) “Barro Colorado Is, CANAL ZONE, July & 1969 \, |.F. Lawrence, Lot. 2786 \ Polyporus
caperatus”; 1 7 and 1 9 (CELC) "MONTEVERDE, PUNTARENAS, C.R. VII-258-68 [handwritten]
J.F. Lawrence, Lot. 2688 Y, R. Andrews, Collector \ Polyporus caperatus™; 1 & and 4 §5 [CELC)
“Cerro Campana, 3000, Panama, July 31, 1970, H. & A Howden"; 4 77 and 2 §9 (CELC)
“COLOMELA: Meta, Vista Hermosa, Vda. la [sic; Vda. La] Reforma, 2-3.v.2010, leg. |.L. Contreras \,
2037°52.1"M [sic; 2058°N], 75044'10.3"W [sic; TI254'W], 296m™ 2 27 (CELC) "COLOMEBLA: Meta,
Vista Hermosa, Vereda la [sic; Vereda La] Reforma, PNN la [sic; PNN La] Macarena, 2-3.iv.2010,
leg. J.L. Contreras |, 2937°52.1"N [sic; 2958'N], 75244°10.3"W [sic; 73254'W], 296m"; 1 2 [CELC)
“COLOMEIA Caucra, Popayan Corr. Las Piedras, Vda. Clarete Fra. San Millin, 02230'14°N,
76833'13"W 1750m, Bosque de Quercus sp. 23.vil2009, V.E. Sandoval legs 2 7 (CELC, one
dissected and stored in 7004 alcohol) and 3 ©' 2 [CELC) "ERASIL: MT; Canarana, "Faz. 5ta. Marta®,
23-30.xi.2007; legs [sic] CM Mews & M Pimentel”. All paratypes additionally labelled “Ceracis
ascetonotum Souza-Gongalves & Lopes-Andrade PARATYPUS [yvellow paper]”.

Diggnosis, Ceracis ascetonotum sp. nov. can be distinguished from the other species in the genus
[except for the members of the Ceracis singularis species-group; see “Comments” below) thanks
to the 10-segmented antennae (Fig. 2A): males are distinguishable as follows: anterocephalic
edge (Fig. 14, C) produced and elevated, forming two blunt laminae (Fig. 1A, red arrows);
pronotum (Fig. 1A4-C) with two deep and wide impressions anteriorly; the outer borders of the
impressions is extended forward in two lateral, elongate horns, each with an apical knob.
Posterior contours of impressions joined at middle forming one thin elevation resembling a tiny
horn (Fig. 1B, black arrow).
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Deseription, male holotype (Fig. 1A-D). Adult fully pizmentsd and in pood condition.
Measurements in mm: TL 1.67, PL 0.72, PW 0.69, EL 0,95, EW 0.70, GD 0.63. Ratios: PL/PW 1.04,

EL/EW 1.36, EL/PL 1.31, GD/EW 0.90, TL/EW 2.39. Body elongate, convex; dorsum and venter
reddish dark brown; antennae vellowish brown, club dark brown: palpi and tarsi vellowish
brown; dorsal vestiture single, consisting of minute suberect setae, barely wvisible in high
magnifications [(>50x); ventral vestiture of fine decumbent setae easily discermible in high
magnifications [>50x). Head with the anteriormost portion visible from above; dorsum concave,
without conspicuous protuberance on vertexal disc; punctures fine, shallow, separated from each
other by two punctures-widths or less; surface glabrous: interspaces, microreticulate;
anterocephalic edge produced and elevated forming two blunt laminae (Fig. 14, red arrows) with
many setae at apical edges. Antennae (Fig. 24, left antenna from paratype) with ten segments,
lengths as follows (in mm, left antenna measured]): 0.08, 0.06, 0.03, O.02, 0L02, 0LD2Z, 0LOZ, 0.O5,

0.05, 0,07 [FL 0.10 mm, CL 0.18 mm, CL/FL 1.78). Eyes coarsely facetted; each bearing about 90
ommatidia; GW 0.16 mm. Maxillae (Fig. 1E, from paratype) with distinectly articulated galea;
lacinia more or less fused to stipes; apical maxillary palpomere pyriform, 1.7x as long as wide,
widest near base, narrowly rounded at apex. Mandible 1.4x as long as wide. Labium (Fig. 1E, from
paratype) with rounded contour of apical portion of prementum in lateral view; labial palps with
three palmomeres. Gula 0.44x as wide as head. Pronotum (Fig. 1D) finely, shallowly punctats;
punciures of one size; devoid of median impunctate line; punctures scattered, separated from
each other by 1-2 megapuncture-widths; interspaces, microreticulate; vestiture single, consisting
of minute pale yellowish setae [<0.01 mm); anterior pronotal edge with two deep and wide
impressions, the outer borders of impressions extended forward as two lateral, elongate horns,
each with an apical knob, and posterior contours of impressions joined at middle forming a thin
elevation resembling a tiny hom (Fig. 1B, black arrow); lateral edgzes not cremulate, not explanate
and not visible when seen from above. Scutellar shield triangular, bearing few punctures;
apparently glabrous; EW 0.11 mm, 5L 0.06 mm. Elytra with non-seriate, dual punctation;
megapunctures finer and closer than those on pronotum, shallow, about 2x as large as
micropunctures, separated from each other by one megapuncture-width or less; interspaces,
smooth and shiny; vestiture single, consisting of minute pale yellowish setae [0.01-0.02 mm)
arising from micropunctures; long setas more abundant than short setae at elytral apex.
Metathoracic wings developed, apparently functional. Hypemera with fine, shallow punctation;
each puncture bearing one fine decumbent seta; interspaces, microreticulate, Prosternum in front
of coxae concave; interspaces, microreticulate. Prosternal process laminate, 1.3x as long as
prosternum at midline; apex rounded. Protibiae (Fig. 2B, left protibia from paratype] with
maximum width about one-third of its length, expanded at apex. Meso- and metatibiae [Fig. 2C-
D, left meso- and metatibia from paratype) with spines in apical edge. Metaventrite with coarse,
shallow punctures; interspaces, microreticulate; discrimen about one-fourth the length of
metaventrite at midline, Abdominal ventrites with fine, shallow punctures, separated from each
other by one puncture-width or less, each bearing one fine decumbent pale yellowish seta;
interspaces, microreticulate; length of ventrites (in mm, from base to apex at the longitudinal
midline] as follows: 0.22, 0,09, 0.09, 0.09, 0.07; first abdominal ventrite with large conspicuous,
circular, margined setose sex patch posteriorly, transverse diameter (L0656 mm. Male terminalia
(from paratype) (Fig. 2E-H): Stermite VIII (Fig. 2E) with posterior margin slightly emarginate
medially: corners broadly rounded, bearing long and short setae; lateral margins diverging;
anterior margin biconcave and sub-rounded medially. Tegmen (Fiz. 2G) 2x as long as wide, widest
near apex, apical portion deeply, broadly emarginate; lateral edges subparallel-sided. slightly
angulate near apex; basolateral margins wide (Fig. 2G, red arrows); basal portion triangular.
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Basal piere (Fig. 2F) subtriangular, 1.2x as wide as long. Peniz (Fig. 2H) elongate, as long as
tepmen, 4x as long as wide; lateral edges subparallel-sided, converging at middle to bilobed apex,
dorsal one with apical portion acute [Fig. 2H, big black arrow]), ventral one forming two elongate
and sharp struts (Fig. 2H. small black arrows); basal portion rounded.

Females (Fig. 3A-E). Anterocephalic edge truncate anteriorly. barely convex; vertex convex
Anterior edge of pronotum rounded. Gula comparatively smaller than in males [0.29x as wide as
head in a female from Fort Sherman, Panama). Otherwise like males, but devoid of head and
pronotal ornaments, and abdominal sex patch. Female terminalia [Fig. 3D-E) with spiculum
ventrale (Fig. 3D) 2x as long as gonocoxites; ovipositor (Fig. 18, distorted after compression
between slide and cover slip] with paraprocts very reduced, shorter than gonocoxites and barely
discernible; each baculus of paraprocts bowed and completely fused to respective proctigeral
baculus (Fig. 3E); gonocoxites without discernible ventral lobes and without gonostyli.

Varigtion. Males, measurements in mm ([n= 14, including the holotype): TL 1.43-2.08 [1.68
0.20), PL 0.58-0.88 (0.69 * 0.10), PW 0.55-0.20 (0.67 * 0.07), EL 0.85-1.20 (0.99 # 0.11), EW
0.60-0.80 (0.69 % 0.06), GD 0.53-0.73 (0.61 * 0.06), FL/FW 0.96-1.11 [1.03  0.05), EL/EW 1.32—
1.67 [L45 * 0.09), EL/PL 1.28-1.68 [L45 * 0.11), GD/EW 0.86-0.93 (0.89 * 0.02), TL/EW 2.25-
2.78 (245 % 0.13). In the smallest males, pronotal impression and horns are comparatively
shorter [Fig. 4A-C), while in the biggest males it is the opposite (Fig. 4D-E). Females,
measurements in mm (n= 16): TL L.20-1.78 [L.59 * 0.13), PL 0.53-0.70 (0.61 * 0.05), PW 0.60-
0.70 [0.64 * 0.04), EL 0.68-1.10 (0.92 * 0.09), EW 0.60-0.78 (0.69 * 0.05), GD 0.55-0.70 (0.63 +
0.04), PL/PW 0.82-1.04 [0.95 + 0.06), EL/EW 1.13-1.56 (143 # 0.09), EL/PL 1.29-1.87 [L&1 *
0.14), GD/EW 0.86—1.00 [0.91 + 0.04), TL/EW 2.00-2.44 (2.31 * 0.10). Pronotal punctation of
specimens from Brazil are slightly finer compared to the specimens from other countries (Fig.
4E).

Host fungus. Cerrena caperata (Berk.) Zmitr., twelve records, two being breeding records.

Etymology. Species epithet is a combination of the Greek adjective “asketos” (= curiously wrought,
ornamented), and the New Latin substantive “notum” derived from the Greek ndton [= the back),
in the genitive singular. The name is a reference to the oddly ornamented pronotum of males.

Distribution. Ceracis ascetonotum sp. nov. has a wide distribution in the Neotropical region (Fig.
24), and mostly collected in areas dominated by Tropical and Subtropical Moist Broadleaf Forest
at Colombia, Costa Rica, Panama, and at an ecotone between the Amazon Forest and Cerrado in
Erazil. One specimen was collected on a Quercus Linn. ([Fagaceas] forest in Colombia, It ocours in
a wide range of altitudes, from about sea level to mountain areas 1800 m above sea level. The
distributional gap in the Brazilian Amazon Forest is probably due to the low collection effort for
ciid beetles in the area.

Comments. Most examined specimens were made available by John F. Lawrence [Australia) and
the morphospecies was coded “Ceracis 660" by him. Up to date, Cer. ascetonotum sp. nov. cannot
be placed in any previously proposed species-group and we prefer not to propose a new group
for it, because we're currently conducting a phylogenetic analysis of the genus that can result in
a more robust grouping of Ceraris species. Ceracis ascetonotum sp. nov. resembles members of
the Ceraris singularis species-group in the 10-segemented antenna and the dual elytral
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punctation. However, species in the singularis-group have dual pronotal punctation,
comparatively sparser elytral punctation, and males have anterocephalic edge with short and
slightly concave lamina, and pronotum with the anterior edge forming one lamina deeply
emarginate apically.

Figure 1. Ceracis ascetonotum sp. nov., male holotype (A-D) and mouth parts of a paratype from
the type locality Fort Sherman {Canal Zone: Panama) (E): A. Dorsal view, note the anterocephalic
edge with two blunt laminae (red arrows). B. Lateral view, note the pronotum with a thin
elevation resembling a tiny horn (black arrow). C. Ventral view. D. Scutellar shield and part of
pronotum and elytra. E. Mouth parts. Scale bars: 0.5 mm (A-C); 0.2 mm (D); 0.05 mm (E).
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Figure 2. Ceracis ascetonotum sp. nov., antenna, tibiae and dissected parts of aedeagus of a
paratype from the type locality Fort Sherman (Canal Zone: Panama) (A-H): A. Left antenna. B,
Left protibia. C. Left mesotibia. D. Left metatibia. E. Sternite VIIL F. Basal piece. G. Tegmen, note
the wide basolateral margins (red arrows). H. Penis, note bilobed apex, the dorsal one with apical
portion acute (bigblack arrow), and the ventral one forming two elongate and sharp struts (small
black arrows). Scale bar: 0.05 mm (A-H).
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Figure 3. Ceracis ascetonotum sp. nov., habitus of female paratype (A-C) and female terminalia of
a paratype from the type locality Fort Sherman (Canal Zone: Panama) (D-E): A. Dorsal view. B.
Lateral view. C. Ventral view. D. Tergite VIII, and sternite VIII with spiculum ventrale (sv). E.
Ovipositor, showing gonocoxites (gc) and proctiger plus paraprocts (pt + pp). Scale bars: 0.5 mm
(A-C); 0.05 mm (D-E).
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Figure 4. Variation of male Ceracis ascetonotum sp. nov. as observed in paratypes from: A. Barro
Colorado (Panama). B. Canarana (Central-West Brazil). C. Monteverde (Costa Rica). D. Barro
Colorado (Panama). E. Parque Nacional Natural Sierra de La Macarena (Colombia). Scale bar: 0.5
mm (A-E).
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Figure 5. Known geographic distribution of Ceracis ascetonotum sp. nov. in Brazil, Colombia,
Costa Rira and Panama. [Source: QGIS 3.14.1-Pi]

Competing interests. The authors declared that no competing interests exist in the preparation
of the manuscript.

Ackmowledgements

We would like to especially thank John F. Lawrence for making available individuals of the new
species. We thank Vivian E. Sandoval-Gdmez and Milton Norman D. Medina for valuable
corrections and suggestions. The senior author thanks Programa de Pés-Graduacio em Ecologia
[Universidade Federal de Vigosa, Vigosa, Minas Gerais, Brasil) for the academic support. Financial
support was provided by Fundacdo de Amparo a Pesguisa do Estado de Minas Gerais [FAPEMIG;
Edital 01/2016 Demanda Universal APQ-02675-16; Edital 02,2018 - Programa Pesquisador
Mingiro XII - PFM-00314-18; Edital FORTIS. complementary doctoral grant to L5.G) and
Conselho Nacional de Desenvelvimento Cientifico e Tecnologico (CNPqg; research grant number
308432 /2018-5 to CLA). This study was financed in part by Coordenacdo de Aperfeippamento de
Pessoal de Nivel Superior — Brasil (CAPES; Finance Code 001; doctorate degree grant to L5.G.;
PROTAX - Edital n° 001/2015).

REFEREMNCES

10
Published: 14 Now. 2020

185



Jour. Trop Celeop 1(2}1-1 e

Copyright @ 2020 University Press I
JOURNAL OF TROPICAL COLEOPTEROLOGY o, OLEDRTE

Antunes-Carvalho C, Lopes-Andrade C. 2011. Two new Neotropical
species of Ceracis Mellié [Coleoptera, Ciidae] and redefinition of the cucullatus group.
ZooKeys 132: 51-64.

Antunes-Carvalho C, Lopes-Andrade C. 2013, Two invaders instead of one: the true identity of
species under the name Ceraris cucullatus [Coleoptera, Ciidas). PLoS ONE 8(8): e72319.

Araujo LS, Lopes-Andrade C. 2016, A new species of Falsocis (Coleoptera: Ciidae) from the Atlantic
Forest biome with new geographic records and an updated identification key for the species
of the genus. Zoologia 33(1): e20150173.

Index Fungorum. 2020, Available online: http: / /www.indexfungorum.org [accessed on 07 August
2020).

Lawrence |F, Lopes-Andrade C. 2010. 11.4. Ciidae Leach in Samouelle, 1819, In E. A. B. Leschen,
R. G. Beutel & ]. F. Lawrence (Eds.), Handbuch der Zoologie/Handbook of Zoology.
Band/Volume IV Arthropoda: Insecta Teilband/Part 38. Coleoptera, Beetles. Volume 2.
Morphology and Systematics (Elateroidea, Bostrichiformia, Cucujiformia partim) (pp. 504-
514). Berlin: DeGruyter, W.

Lawrence JF. 1967, Delimitation of the genus Ceracis (Coleoptera) with a revision of North
American species. Bulletin of the Museum of Comparative Zoology 136: 91-144,

Lawrence [F. 1971. Revision of the North American Ciidae [Coleoptera). Bulletin of the Museum
of Comparative Zoology 142: 419-522,

Lawrence | F. 2016. The Australian Ciidae (Coleoptera: Tenebrionoidea): A Preliminary Revision.
Zootaxa 4198(1]): 1-208.

Lawrence [.F. 2019. The Australian Ciidae [Coleoptera: Tenebrionoidea): supplement. Zootaxa
4555(4): 451-490.

Lawrence JF, Slipiiski A, Seago AE, Thayer MK, Newton AF, Marvaldi AE. 2011. Phylogeny of the
Coleoptera based on morphological characters of adults and larvae, Annales Zoologici 61: 1-
217.

Lopes-Andrade C, Lawrence JF. 2005, Phellinocis, a new genus of Neotropical Ciidae [Coleoptera:
Tenebrionoidea). Zootaxa 1034: 43-60.

Lopes-Andrade C, Lawrence JF. 2011. Synopsis of Falsocis Pic (Coleoptera: Ciidae), new species,
new records and an identification key. ZooKeys 145: 39-78.

Oliveira EH, Lopes-Andrade C, Lawrence |F. 201 3. Review of the Neotropical Ciidae [Insecta:
Coleoptera) in the Cis tourus species-group. Arthropod Systematics & Phylogeny 71: 181-210.

Orledge GM, Reynolds SE. 2005, Fungivore host-usage groups from cluster analysis: patterns of
utilisation of fungal fruiting bodies by ciid beetles. Ecological Entomology 30: 620-641.

Pecri-Maddalena ISC, Lopes-Andrade C. 2017, Systematics of the Ceraeis furcifer species-group
[Coleoptera: Ciidae): the specialized consumers of the blood-red bracket fungus Pycnoporus
sanguineus. Insects 8(70]): 1-33.

Souza-Goncalves [, Lopes-Andrade C. 2020. Ceracis tzotzilicus sp. nov. (Coleoptera:
Tenebrionoidea: Ciidae) from Guatemala and Mexico. Zootaxa 4780(3): 379-386.

Souza-Gongalves I, Orsetti 4, Lopes-Andrade C. 2018, Synopsis of Cis Latreille (Coleoptera: CGidas)
from southern Africa. Insects 9(184): 1-49.

1
Published: 14 Now. 2020

186



187

CAPITULO 4: A morphology-based phylogenyof Ceracis Mellié
(Coleoptera: Ciidae)

(Zoological Journal of the Linean Society. The manuscript presented here, in the form
of a chapter of this thesis, is not considered valid according to the International Code of
Zoological Nomenclature ICZN (Ch. 03, Articles 8.2 and 8.3))



188

A morphology-based phylogenyof Ceracis Mellié (Coleoptera: Ciidae)

IGOR SOUZA-GONGALVES?#3 & CRISTIANO LOPES-ANDRADE?

! Programa de Pos-Graduacdo em Ecologia, Departamento de Biologia Geral,
Universidade Federal de Vigosa, 36570-900, Vigosa, Minas Gerais, Brasil.

2 Laboratério de Sistematica e Biologia de Coleoptera, Departamento de Biologia
Animal, Universidade Federal de Vigosa, 36570-900, Vicosa, Minas Gerais, Brasil.
E-mails: igao_bio@yahoo.com.br, ciidae@gmail.com

3 Corresponding author



189

Abstract

Ciidae is a family of small to minute beetles, which feed in both larval and adult stages
on the mycelia and basidiomes of bracket fu@gracisis the second most diverse
genus of the family with 54 described species, most distributed at the New World. Here
we tested for the first time the monophyly@éracisbased on a phylogenetic analysis

of morphological characters. A total of 22 genera and 57 species of Ciidae were selected
as terminal taxa, including species of all recognized tribes within Cildéetal of 81
morphological characters were evaluated. Parsimony analyses were carried out under
equal and implied weight€eraciswas confirmed to be polyphylet with thefurcifer-

group as a well separate monophyletic group, which probably deserved genus status.
Ceracisrelated genera revealed to share nonhomoplasious synapomorphies and must

have its relationships more carefully and robustly investigate in future works.

Keywords. Minute tree-fungus beetles, Ciinae, phylogeny, morphology

Introduction

Ciidae is a family of small to minute beetles, with more than 750 species in 51 genera
(Lawrence 2016, 2019, Souza-Goncaleesl. 2018) and a cosmopolitan distribution
Ciid beetles feed in both larval and adult stages on the mycelia and badiodiomes of
Ganodermataceae, Hymenochaetaceae, Polyporaceae and other bracket fungi (Lawrence
1971, Lawrence & Lopes-Andrade 2010). The family is divided into Sphindociinae,
which includes onlySphindocis denticolligrall, 1917 from the northern California
coast, and Ciinae, with all other ciid species (Lawrence 1974a, 2016), the latter
subdivided into three tribes: Ciini Leach, 1819, Orophiini Thomson, 1863 and
Xylographellini Kawanabe & Miyatake, 1996.

Ceracis Mellié, 1849 is the second most diverse genus of the family and
encompasses 54 described species (Antunes-Carvalho & Lopes-Andrade 2011, Pecci-
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Maddalenaet al. 2014, Lawrence 2016, Pecci-Maddalena & Lopes-Andrade,2017
Souza-Goncgalves & Lopes-Andrade 202@bpres3. Cerack was originally described

as a subgenus d@nnearthronMelli€¢, 1847, but Laordaire (1857) gave it genus level

and Lawrence (1967) redefined its limits, together with the revision of Nearctic species
and proposition of the affinities of these with Neotropical and Oriental species
(Antunues-Carvalho & Lopes-Andrade 2011). Recently, the genus was redescribed and
reported for the first time from Australia (Lawrence 2016). Among the described
species, 43 occurs in the New World, five species are spread over Indo-Pacific islands
(Christmas Island, Guam, Fiji, Marquesas, New Caledonia and Rapa), three occur on
Japan and three on Australia (Abdullah 1973, Kawanabe 1994, Lawrence 1967, 1971,
2016, Lopes-Andradet al 2002, Antunes-Carvalho & Lopes-Andradéll, 2013,
Pecci-Maddalena & Lopes-Andrade 2017, Souza-Goncalves & Lopes-Andrade 2020b
in pres3. The NeotropicalCer. cwculatus (Mellie€) and Cer. tabellifer (Mellié) are
considered to be invasive species, the formeG#apagos and the latter in Africa,
South and Southeast Asia (Antunes-Carvalho & Lopes-Andrade 2013, Pecci-Maddalena
et al.2014).

Ceraciscan be characterized by the following features (Lawrence 2016): (i)
body oval to elongate; (ii) antennae 8- or 9- segmented, occasionally 10-segmented; (iii)
prosternum concave with prosternal process laminate (except for speciefuirtifee
group); (iv) protibiae with outer apical angle expanded subapically to form a rounded
lobe with a row of socketed spines; (v) metaventrite convex; (vi) discrimen short or
absent; and (vii) vestiture of minute setae, usually inconspicuous. None of these features
areexclusive of the genus.

Currently, Ceracis encompass four artificial species-groupsuc(llatus
furcatus furcifer and singularig. The cucullatusgroup was revised by Antunes-
Carvalho & Lopes-Andrade (2011, 2013), with four new species from Australia added
by Lawrence (2016)Ceracis bicornis(Melli€) is the unique species within the
cucullatusgroup that was not redescribed yet and may be a species complex (Souza-
Goncalves & Lopes-Andrade 2020a). Thecatusgroup was established by Lopes-
Andrade (2002) and encompasses very similar species that can be synonymous
(Lawrence 1967). Thdurcifer-group was recently revised by Pecci-Maddalena &

Lopes-Andrade (2017), who proposed four synonymies and rearranged the group in



191

four bona species. Thsingularisgroup was established by Lopes-Andragte al.

(2002), but without any additional information in the scientific literature.

Phylogenetic Background

The faunistic and taxonomic studies on Ciidae have grown up in the last
decades, with emphasis on the Australian, Brazilian, Mexican and Southern African
faunas €.g. Navarrete-Heredia & Burgios-Solorio 2000, Lopes-Andrade 2002, 2008a,
b, Antunes-Carvalho & Lopes-Andrad@®13, Oliveiraet al. 2013, Lawrence 2016,
Pecci-Maddalena & Lopes-Andrade 2017, Souza-Goncadteal. 2018, Lawrence
2019, Souza-Goncalves al. 2020), following the works on the North American fauna
conducted by Lawrence (1967, 1971, 1974bowever, no robust phylogenetic study
on Ciidae or any of their suprageneric or generic taxa have been performed up to date.
Only two molecular phylogenetic studies are available: that of Betled. (2008)
which tested the monophyly of the family and investigated its relationships with other
cucujoid and tenebrionoid beetles, corroborating the hypothesis of monophyly and
recovering the most speciose and typic ge@isLatreille, 1796 as polyphyletic; and
that of LopesAndrade & Grebennikov (2015), which recoeerCis and Ceracis as
polyphyletic, with species of theéeracisfurcifer-group clustezd outside the genus, and

recognized Xylographellimsmonophyletic, and Ciini and Orophiini as polyphyletic.

Doubts on the constitution of the genus Ceracis

In the absence of more evidence, besides that provided by Lopes-Andrade &
Grebennikov (2015)Ceracishas been treated as a genus (Lawrence 2016). However, in
the revision of the North America@eracis(Lawrence 1967), some species were left as
incertae sedisCeracis bifurcusGorham, 1898Cer. laticornis Pic, 1922 andCer.
particularis Pic, 1922 Ennearthron taurulugacquelin-Duval, 1857 was left @eracis
by that time, but it was recognized tlat.) it does not appear to be closely related to
any otherCerads.” (Lawrence 1967). We proposed new genera to place these four

previously speciedecause we’ve decided it was time to clear up the genus, excluding
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species that barely fit its generics limits (Souza-Gongalves & Lopes-Anidradep?).
Nevertheless, é&ciMaddalena & Lopes-Andrade (2017) pointed out thatifer-
group may be a separate genus considering some remarkable aspects distinguishing this
group from othelCeracis(e.g.anterocephalic edge strongly produced forming a single
median horn; tegmen with a deep apical longitudinal emargination forming two parallel
lobes; penis cylindrical with rounded apex; sternite VIII with deep concave, mesal
emargination at the posterior e¢glgeosternal process thin but not laminate). réfore,
the classification ofCeracis as well as its relationships within the family, and
suprageneric limits remains an interesting and important area of work.

The aim of the present study is to test the monophyhCehcis and its
relationship to other Ciidae genera based on a phylogenetic analysis of morphological
characters.

Material and methods

Taxonomic sampling
Species were selected based on their availability, representativeness of morphological
variation within Ciidae, specially within the genuSeracis and geographical
distribution. A total of 22 genera and 57 species of Ciidae were selected. Most studied
specimens were dirdgtcompared with primary types or historical material housed in
museums. From all subfamilies and tribes, only Sphindociinae was not included, due the
absence of available specimens for dissection. Members of all Ciidae tribes currently
recognized were included. Information on the examined species are listed in Table 1,
including authority and year of description, which are not regeatthe text.

Eighty-one characters were scored from adult morphology of 57 terminal taxa.
The ingroup included 34 species ©@éracis including the type species of the genus
Ceracis salleiMellié, representatives of all four species-groups currently adopted and
new species recognized in the museum collections (Table 1). Tueegy/-outgroup

3 Souza-Gongalves, I. & Lopes-Andrade, C.. Seven new genera of Ciidaepi€medenebrionoidea)
from Neotropical region, based mostly on species identifi&ieaacisMellié in colletions. {n prep) —
Chapter 1.
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taxa were selected, including species of new genera under description by us and

probably related t€eracis (Souza-Gongalves & Lopes-Andraiteprep?) (Table 1).

4 Souza-Gongalves, |. & Lopes-Andrade, C.. Seven new genera of Ciide®g@oa: Tenebrionoidea)
from Neotropical region, based mostly on species identifieQesacisMellié in colletions. {n prep) —
Chapter 1.
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Table 1. List of examined species. Species names followed by (*) are type species from the respective genusjofiphaspecies
delimitated by authors of ipaper; () are morphospecies delimitated by John F. Lawreeand confirmed by authors ofistpaper and ()
species with male unknown and not examined.

Biogeographic region

Systematic assignment  Species Provenance (sensu Morrone, 2015)
Ciidae

Ciinae Ciini Abebaeocis taurulu§lacquelin-Duval, 1857) i.l. * Mexico Neotropical

Ciinae Ciini Alcecis particularig(Pic, 1922) i.l. * Barro Colorado Island, Canal Zone, Panama Neotropical

Ciinae Ciini Anartioscelos aptenuSouza-Gongalves & Lopes-Andrade i.l. *  San Juan Bautista Valle Nacional, Oaxaca, Mexi Neotropical

Ciinae Ciini Atomocis melanuSauza-Gongalves & Lopes-Andrade i.l. * Barro Colorado Island, Canal Zone, Panama Neotropical

Ciinae Ciini Ceracis ascetonotuBouza-Gongalves & Lopes-Andrade, 2020b Barro Colorado Island, Canal Zone, Panama Neotropical

Ciinae Ciini Ceracis californicugCasey, 1884) Apache and Pima Counties, Arizona, USA Nearctic and Neotropical
Ciinae Ciini Ceracis cornifer(Mellié, 1849) Rio Paranaiba, Minas Gerais, Brazil Nearctic and Neotropical
Ciinae Ciini Ceracis cucullatugMellié, 1849) Canarana, Mato Grosso, Brazil Neotropical

Ciinae Ciini Ceracis evans{Blair, 1944) Guam, Northern Mariana Islands Oriental

Ciinae Ciini Ceracis furcatugBosc, 1791) Cinnamon Bay, St. John Island, Virgin Islands  Neotropical

Ciinae Ciini Ceracis furciferMellié, 1849 Manaus, Amazonas, Brazil Neotropical

Ciinae Ciini Ceracis limaiLopes-Andrade et al., 2002 Sao Francisco de Paula, Rio Grande do Sul, Bra Neotropical

Ciinae Ciini Ceracis minutu®ury, 1917 Brownsville, Texas, USA and Windsor, Jamaica Nearctic and Neotropical
Ciinae Ciini Ceracis multipunctatu@Vellié, 1849) Highlands Hammock State Park, Highlands Nearctic and Neotropical

County, Florida, USA and Windsor, Jamaica

Ciinae Ciini Ceracis nigropunctatusawrence, 1967 El Naranjo, San Luis Potosi, Mexico Neotropical
Ciinae Ciini Ceracis palacepZimmerman, 1942 Tinian, Northern Mariana Islands Oriental
Ciinae Ciini Ceracis powellLawrence, 1967 Tenango de Doria, Hidalgo, Mexico Nearctic
Ciinae Ciini Ceracis pullulugCasey, 1898) Chipola Park, Calhoun County and Florida Cave Nearctic and Neotropical
State Park, Jackson Conty, Florida, USA
Ciinae Ciini Ceracis quadricornissorham, 1886 Linares, Nuevo Léon, Mexico Nearctic and Neotropical
Ciinae Ciini Ceracis salleiMellié, 1849 * Southern Pines, Moore County, North Carolina a Nearctic
Miami, Miami-Dade, Florida, USA
Ciinae Ciini Ceracis simis Horn, 1894 Malinalco, State of Mexico, Mexico Nearctic and Neotropical
Ciinae Ciini Ceracissp. 139 « Coérdoba, Veracruz, Mexico Neotropical
Ciinae Ciini Ceracissp. 224 « Barro Colorado Island, Canal Zone, Panama Neotropical
Ciinae Ciini Ceracissp.657 ¢ Barro Colorado Island, Canal Zone, Panama Neotropical

Ciinae Ciini Ceracissp. 658 « Barro Colorado Island, Canal Zone, Panama Neotropical
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Ciinae Ciini Ceracissp. 661 Barro Colorado Island, Canal Zone, Panama Neotropical
Ciinae Ciini Ceracissp. 744 « Tamaulipas, Mexico Neotropical
Ciinae Ciini Ceracissp. 788 » Campana, Capira District, Panama Oeste Provin Neotropical
Panama
Ciinae Ciini Ceacissp. 813 « Barro Colorado Island, Canal Zone, Panama Neotropical
Ciinae Ciini Ceracissp. A # San Blas, Nayarit, Mexico Neotropical
Ciinae Ciini Ceracissp. B # Vicosa, Minas Gerais, Brazil Neotropical
Ciinae Ciini Ceradssp. C # Poconé, Mato Grosso, Brazil Neotropical

Systematic assignment

Species

Provenance

Biogeographic region
(sensu Morrone, 2015)

Ciinae Ciini Ceracissp. D # Licinio de Almeida, Bahia, Brazil Neotropical

Ciinae Ciini Ceracissp. E (affpunctulats) # Ipatinga, Minas Gerais, Brazil Neotropical

Ciinae Ciini Ceracistabellifer (Mellié, 1849) Chapada dos Guimaraes, Mato Grosso, Brazil  Neotropical, Cape, Ethiopian
Palearctic and Oriental

Ciinae Ciini Ceracisthoracicornis(Ziegler, 1845) Highlands, Macon County, North Carolina, USA Nearctic

Ciinae Ciini CeracistzotzilicusSouza-Gongalves & Lopes-Andrade 2020a San Cristébal de las Casas, Chiaspas, Mexico  Neotropical

Ciinae Ciini Ceraciszarathustrai Pecci-Maddalena et al., 2014 Vicosa, Minas Gerais, Brazil Neotropical

Ciinae Ciini Cis boleti(Scopoli, 1763) * Auckland, North Island, New Zealand Australian, Palearctic

Ciinae Ciini Cis delicatulugJacquelin-Duval, 1857) Barro Colorado Island, Canal Zone, Panama Neotropical

Ciinae Ciini Cis pubescen@-riedenreich, 1881) Vigosa, Minas Gerais, Brazil Neotropical

Ciinae Ciini Ennearthron victoriopes-Andrade & Zacaro, 2003 Ub4, Minas Gerais, Brazil Neotropical

Ciinae Ciini Euxestocis bicornutulliyatake, 1954 * Chiba, Chiba Prefecture, Japan Oriental

Ciinae Ciini Falsocis brasiliensit.opes-Andrade, 2007 Vicosa, Minas Gerais, Brazil Neotropical

Ciinae Ciini Grossicis diadematu@viellié, 1849) * Nova Friburgo, Rio de Janeiro, Brazil Neotropical

Ciinae Ciini Gyraleosomus boliviensBouza-Gongalves & Lopes-Andrade i.l. Cochabamba, Cochabamba Province, Bolivia Neotropical

Ciinae Ciini Insolitocis panamensiSouza-Gongalves & Lopesadrade i.l. * § Barro Colorado Island, Canal Zone, Panama Neotropical

Ciinae Ciini Lipedanicis gemins SouzaGongalves & Lopes-Andrade i.l. * Araguaina, Tocantins, Brazil Neotropical

Ciinae Ciini Malacocis farleyiAraujo & Lopes-Andradeli. Licinio de Almeida, Bahia, Brazil Neotropical

Ciinae Ciini Neoennearthron bicarinatutdiyatake, 1954 * Moutain Obako-dake, Nara, Japan Oriental

Ciinae Ciini Phellinocis romualdoLopes-Andrade & Lawrence, 2005 * Venda Nova do Imigrante, Espirito Santo, Brazil Neotropical

Ciinae Ciini Porculus grossukawrence, 1987 * Chapada dos Guimardes, Mato Grosso, Brazil  Neotropical

Ciinae Ciini Wagaicis wagaéWankowicz, 1869) * Baden-Baden, Baden-Wiurttmberg, Germany Palearctic

Ciinae Orophiini Octotemnus glabriculu&Gyllenhal, 1827) * Newboro Lake, Ontario, Canada Nearctic, Palearctic

Ciinae Orophiini Paratrichapus fulton{Broun, 1886) Dunedin, South Island, New Zealand Australian

Ciinae Orophiini Xylographus contractuslellié, 1849 Vigosa, Minas Gerais, Brazil Neotropical

Ciinae Xylographellini  Scolytocis furieriad.opes-Andrade, 2008 Eunapolis, Bahia, Brazil Neotropical
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Morphological study and pictorial documentation

Specimens were examined under a Zeiss Stemi 508 stereomicroscope.
Dissections and photographs were made under a Zeiss Discovery V20 stereomicroscope
equipped with a Zeiss AxioCam 506 digital camera. Final images were the result of
joining 30 to 70 images at different focal lengths using the extended focus module of
Zeiss Zen 1.1.2 software. Dissected body parts were immersed in 20% KOH solution
for 10-15 min to remove soft tissues, then immersed in 10 % acetic acid solution to
neutralize KOH effect and washed in water. When necessary, structures were stained
with a solution of 0.5% Chlorazol Black E in 85% alcohol to enhance contrast. Whole
mount preparations of male and female terminalia were made using sdatde
mounting media based on polyvinyl alcohol and lactic acid. Slides were photographed
under a Zeiss AxioLab compound microscope equipped with a Zeiss AxioCam MRc

digital camera.

Classification system and terminology

The suprageneric classification of Ciidae is based on Lawrence )(1971
Lawrence & Lopes-Andrade (2010), Lawrence (2016), Souza-Gongalves & Lopes-
Andrade {n prep?). At the species level, we followed Lawrence (1967, 19%tdullah
(1973), Navarrete-Heredia & Burgos-Solorio (2000), Lopes-Andrade (2002,),2008
Lopes-Andrade & Lawrence (2005, 2011), Antunes-Carvalhal. (2012), Antunes-
Carvalho & Lopes-Andrade (2013), Oliveiet al. (2013), SandovaGomez et al.
(2014), Pecci-Maddalena & Lopégsidrade (2017), Souza-Goncalves & Lopes-
Andrade (2020a, n press in prep3). Terms for external morphology follow McHugh
et al. (1997), Wegrzynowicz (2002), Lopes-Andrade & Lawrence (2005, 2011),
Lawrenceet al. (2011), Oliveiraet al.(2013) and Lawrence (2016).

Cladistic analysis
The data matrix was compiled using MESQUITE 3.10 (Maddison & Maddison
2016) and analyzed under parsimony with TNT v1.5 (Goloboff & Catalano 2016). In

5> Souza-Gongalves, I. & Lopes-Andrade, C.. Seven new genera of Ciideegteoa: Tenebrionoidea)
from Neotropical region, based mostly on species identifiedesiacisMellié in colletions. {n prep) —
Chapter 1.
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the cases when only females were examined, males devoid of terminalia or unknown,
characters of male terminalia and/or of male were code@ aand those characters
inapplicable wre coded as ‘—’. Characters were defined following the logical basis
proposed by Sereno (2007). The character state matrix is shown in Appendix S1.
Heuristic searches were performed under equal weights (EW) and implied weights (IW)
(Goloboff 1993, Goloboffet al. 2008a) using the Traditional search algorithms. We
tested different parameters to find the best options considering the size and features of
our data set. Golobo#t al. (2008b) suggested that the best approach is to run a number
of additional sequences (RAS), each with tree bisection reconnection (TBR) branch-
swapping, until the best score is hit 10 to 20 times independently for most medium-
sized data sets. However, Datovo (2015) highlights that based on test with real matrices,
even hit the best score 20 times is insufficient for very homoplastic matrices ard that

is recommendable to hit the best score at least 50 times. Based on that information we
performed the EW analysis under the following parameters (output file available in
Appendix S2): Wagner trees “Random se€d= 0 > 1000 replications (number of
additional sequences) > TBR branch-swapping > 500 trees saved per replcation
‘Collapse trees after the search’ (Appendix S2). The IW analysis was performed under
the following parameters (output file available in Appendix S3): Wagner trees >
‘Random se€d= 0 > 40000 replications (number of additional sequences) > TBR
branch-swapping > 40 trees saved per replicatioQollapse tree after the search’.

The TNT implied_w script, developed for Mirande (2009), was used to identify the
most appropriate K value through the formula proposed by Golebaff(2008a). The

11 K values got by the method of Mirande (2009) resulted in three distinct trees. The
final topology was got through the higher some of SPRdif and between it the best K
value was used in order not to penalize too much the homaplasialue of 23.804

was returned and subsequently used in the IW search.

Nodes were evaluated with relative Bremer supports (Bremer 1994) for the EW
analysis, following theinstructions provided by Datovo (2015); and symmetric
resampling (Goloboff et al. 2003) expressed as the difference in the GC
(contradicted/present groups) frequency (5000 replications) for the IW analysis.
Unsupported clades are collapsed. There are incongruencies between the topology of

the trees concerning the clades in Figure 46 and Figure®®4These incongruencies
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are resultant of the analysis methods. The tree shown in figure 46 is a consensus
resulted from resampling with 5000 replications and collapsing unsupported clades. On
other hand, the tree shown in Figures4% is the unique resultant after the IW
analysis. Optimizations were performed with Winclada-ASADO 1.62 (Nixon 2002) and
only unambiguous changes were mapped on the tree. We coded most characters as

binary (93.8 %) and treated the multi-state characters as unordered.

Results

A total of 81 characters were scored for 23 outgroup taxa and 34 ingroup terminals of
Ciidae. The complete data set comprised 14 characters from head, 42 from the thorax
six from the pregenital segments, six from the aedeagus and 13 from ovipositor. Five
characters were recovered as without phylogenetic signal (Rl = 0) and were reanoved

posteriorifrom the final analyses, but are shown at the end of the character list.

List of characters
Head.
1. Vertexal disc, protuberangaresent (0) (Fig. 1); absent (1).

2. Antenna, funicle, segment Igresent (0) (Fig. 2); absent (1) (Fig. 4).96 segment

IV can be fused or not to segment Il (C3), while S1 represent the loss of segment IV.

3. Antenna, funicle, segment Ivint fused with 11l (0) (Fig. 2); fused with IIl (1) (Fig.
3). Inapplicable when C2 = S1.

4. Antenna, funicle, segment \firesent (0) (Fig. 2); absent (1) (Fig. 4). S1 represent
the loss of segment VI.

5. Antenna, funicle, segment Vipresent (0) (Fig. 2); absent (1) (Fig. B]L represent
the loss of segment VII. Among the ciid species examined here, S1 was obseyved onl

in Octotemnus glabriculus

6. Antenna, club segments, articulatiolwosely articulated (0) (Fig. 6); tightly
articulated forming compact club (1) (Fig. 7). Corresponding to character 50 in
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Lawrenceet al. (2011). Among ciid species, S1 was observed only in Xylographellini
up to date (Lopes-Andrade 2008a).

7. Antenna, apical segment of club, length relative to the widtl0); <1 (2).

8. Antenna, club segments, organization of sensillifers on each antennoroere:
organized as continuous sensory areas (0) (Figorgpnized as continuous sensory
areas (1) (Fig. 8). Among ciid species examined here, S1 was observed only in
Insolitocis panamensisl.. Among other ciid species, S1 was observed only in the

monospecificAustralocisLawrence.

9. Antenna, club segments, delimitation of basal and apical porpoesent (0) (Fig.

9); absent (1). SO is characterized by the presence of a well delimited suture bearing
long setae along. Among the ciid species examined here, SO was observed only in
Paratrichapus fultonandXylographus contractus

10. Labrum, length relative to the width: <X(®; >1.5 (1). Labrum is measured from

the base of the most sclerotized portion to the apex, not including apieal seta

11. Labial palps, apical palpomere, shapgdindrical (0) (Fig. 10); spatula-shaped (1)
(Fig. 11). Among ciid species, S1 was observed only in Xylographellini (Lopes-
Andrade 2008a).

12. Labial palps, apical palpomere, length relative to the widt: (0); >1.5 (1).

13. Labial palps, basal palpomere, length relative to the widtlg0); >1 (1). Among

ciid species, Sl is exclusive Xylographuaviellié.

14. Maxilla, palps, shape of the apical palpomgrgiform (0) (Fig. 11); abruptly
expanded (1) (Fig. 10). Among ciid species, S1 occurs onl@rossicis Antunes-

Carvalhoet al. and species of th@is tricornisgroup, except fo€. delicatulus

Thorax.
15. Pronotum, anterior edge, in malesit ornamented0); ornamented (1). SO is
characterized by the edge rounded to slightly emarginated, while S1 is characterized by

the presence of any tubercles, horns or plates.
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16. Pronotum, anterior angles, whether produced omabfproduced forwar) (Fig.
12); produced forward (1) (Fig. 13). Modified from character 102 in Lawrehed.

(2011). This character is equally visualized from above or from bellow.

17. Pronotum, anterior angles, apex shdpeadly rounded (0) (Fig. 13); narrowly
rounded (1) (Fig. 14). Modified from character 102 in Lawreecal. (2011). This

character is equally visualized from above or from bellow. Inapplicable when C16 = SO.

18. Pronotum, sides, whether explanate or not:or barely explanate (0) (Fig. 12)
horizontally explanate (1) (Fig. 13). Modified from character 95 in Lawretca.
(2011).

19. Pronotum, edge of lateral carina, shapaple (0) (Fig. 12); crenulate (1) (Fig. 13)
Modified from character 100 in Lawreneeal.(2011).

20. Pronotum, procoxal cavities, whether open or apen (0) (Fig. 12)closed (1)

(Fig. 15). Among the ciid species examined here, S1 occurs oRlyraulus grossus

21. Pronotum, procoxal cavities, opening at base relative to the procoxal cavity
diameter=1/3 (0); <1/3 (1). Inapplicable when C20 = S1.

22. Pronotum, vestiture, typsingle (0); dual (1). In S1 the pronotal setae fall into two

classes of length, in which the longest is at least twice as long as the shortest.

23. Pronotum, vestiture, arising frommacropunctures (0); micropunctures (1).

Inapplicable when C22 = S1.

24. Pronotum, vestiture, length relative to the puncture-width(0); >1 (1). The
puncture-widths used for comparison are from punctures in which a seta or a bristle is
inserted. When C22 = S1, the most abundant vestiture class was considered for

comparison.

25. Pronotum, surface between puncturegroreticulate (0); smooth to irregular (1),
micostriate (2). Among the ciid species examined here, S2 was observed only in

Insolitocis panamensid..

26. Prosternum, in front of procoxae, shag@ncave, flat or convex (0); slightly tumid

at middle to softly biconcave (1); strongly elevated at middle (2).
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27. Prosternum, in front of procoxae, at longitudinal midlidevoid of carina (0);

bearing a carina (1)

28. Prosternum, prosternal process, shdpe:to broad (0) (Fig. 13); laminate (1) (Fig.
15).

29. Procoxae, position relative to the prosternumot or slightly projecting below
prosternum (0) (Fig. 16); projecting well below prosternum (1) (Fig. 17). Modified from
character 127 in Lawrenet al. (2011).

30. Procoxae, visible portion, shapgtobular or transverse and subcylindrical (0) (Fig.
16); subconical (1) (Fig. 17). Modified from character 12Bamrenceet al. (2011).

31. Profemur, apex, lobe relative to the inner edge of fenatiror barely surpassing (0)
(Fig. 18); conspicuously surpassing (1) (Fig. 19).

32. Protibiae, apex, shapgaoadly sinuous (0) (Fig. 18); slightly sinuous (1) (Fig. 19);
almost straight (2{Fig. 20).

33. Protibiae, apex, whether bears transition of spines omitht:itransition of sharp
spines to socketed spines (0) (Fig. 19); without transition of sharp spines to socketed
spines (1). S1 is characterized by the presence only of sharp spines at protibial apex.

34. Protibiae, outer apical angle, whether expanded forming tooth arataxpanded

(0) (Fig. 19); expanded forming one tooth (1) (Fig. 20); expanded forming two teeth (2)
(Fig. 21). SO is characterized by the outer apical angle rounded or angulate. Among ciid
genera, S2 occurs only PhellinocisLopes-Andrade & Lawrence (Lopes-Andrade &
Lawrence 2005).

35. Protibiae, outer apical angle, rounded lopeesent (0) (Fig. 21); absent (1).
Inapplicable when C34 = S1 and S2.

36. Protibiae, outer apical angle, socketed spimresent (0); absent (1).

37. Protibiae, outer apical angle, distribution of socketed spines betweenssenies:

in both sexes (0) (Fig. 22); reaching the outer edge in males (1) (Fig. 23). S1 is
characterized by socketed spines reaching almost the middle length of outer edge in
males. Inapplicablevhen C36 = S1.
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38. Protibiae, outer edge, socketed spipessent (0) (Fig. 22); absent (1).

39. Protibiae, outer edge, extension of socketed spuo¢seachinghe middle of outer
edge (0) (Fig. 22); extending to at least the middle of outer edge (1) (Fig. 23)
Inapplicablewhen C38 = S1.

40. Elytra, vestiture, typesingle (0); dual (1). The S1 is characterized by presence of
vestiture with two classes of width, being the longest at least twice as long as the

shortest.

41. Elytra, vestiture, arising frormacropunctures (0); micropunctures (1). Inapplicable
when C40 = S1.

42. Elytra, vestiture, length relative to the puncture-widih¢0); >1 (1). The puncture-
widths used for comparison are from punctures in which the seta or bristle is inserted.
When C41 = S1, the vestiture class with the largest length was considered for

comparison.
43. Elytra, surface between punctunescroreticulated (0); smooth to irregular (1).

44. Metanotum, alar ridge of metascutellum, if touching the posterior margin of
metascutum or notouching (0) (Fig. 24); not touching (1) (Fig. 25). Modified from
character 51 in \@brzynowicz (2002).

45. Metanotum, alar ridge of metascutellum, transversal edge relative to the longitudinal
edge=>1 (0); <1 (1).

46. Metanotum, alar ridge of metascutellum, apical margins of transversal edge: straight
(0) (Fig. 24); curved (1) (Fig. 25).

47. Metanotum, alar ridge of metascutellum, width relative to the width of scutellar
groove: >1.5 (0); <1.5 (1). Width of the alar ridge of metascutellum is measured
diagonaly from the inner apical angle to the outer edge. Width of scutellar groove is
measured at the apical portion.

48. Mesoventral process, extension relative to the metavemxiiending to anterior
edge of metaventrite (0) (Fig. 26); extending behind middle of mesocoxae but not
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reaching metaventrite (1) (Fig. 27). Modified from character 172 in Lawrehed.
(2011).

49. Metaventrite, length at lateral relative to the length at midki2e(0); >2 (1).

Among the ciid species examined here, S1 was observed drdysiocisbrasiliensis
50. Metaventrite, width relative to the length at midli21(0); >2 (1).
51. Mesotibiae, outer apical angle, socketed sppresent (0) (Fig. 28); absent (1).

52. Mesotibiae, outer edge, socketed spines:reachinghe middle of outer edg®)
(Fig. 28); extending to at least two-thirds of outer edgdRit) 29). Inapplicable when
Cbh1 =S1.

53. Metatibiae, outer apical angle, socketed spimesent (0); absent (1).

54. Metatibiae, outer edge, socketed spines:reachinghe middle of outer edg@®);
extending to at least two-thirds of outer edge (1). Inapplicable when C53 = S1.

55. Tibiae, shapevidened at or near apex (0) (Fig. 28); strongly widened well before
apex (1) (Fig. 29). Modified from character 250 in Lawreeical. (2011).

56. Tibiae, inner surface, vestiture relative to the length: re@actii/3 (0); reaching
>1/3 (1) (Fig. 29).

Abdomen: pregenital segments.
57. Male sternite VIII, anterior edge, median stputesent (0) (Fig. 30); absent (1).
Corresponding to character 302 in Lawreatal.(2011).

58. Male sternite VIII, anterior edge, shap&oncave (0) (Fig. 31); almost straight to
straight (1) (Fig. 30).

59. Male sternite VIII, posterior edge, shape: emarginate (0) (Fig. 30); rounded (1) (Fig.
32); almost straight to straight (2) (Fig. 33).

60. Male sternite VIII, posterior edge, shape of emarginasballow (0) (Fig. 31)
deep (1) (Fig. 30). Inapplicable when C59 = S1 and S2. S1 is characterized by an

emargination surpassing the level of apical setae.
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61. Male segment IX, anteroventral edge, sclerotized eflyesing a V- or U-shaped

arc (0) (Fig. 34); forming a Y-shaped arc (spiculum gastrale) (1) (Fig. 35). This
character has been called “ninth abdominal sternite” (e,g, Kawanabe & Miyatake 1996),
“ninth-segment” (e.g.Lopes-Andrade & Lawrence 2005; Lopes-Andrade 2008; Lopes-
Andradeet al. 2009), “anterior edge of sternite IX” (e.g. Lawrence & Lopes-Andrade
2010) or “genital ring” (e.g.Antunes-Carvalhet al.2012). These all refers to the shape

of the sclerotized edges of the anterior protusions of laterotergites of segment X, which
are fused together and to the sternite IX to form a subgenital plate (Lavaeate
2011). This structure and its parts are explained in details in character 305 of Lawrence
et al. (2011). Among ciid species, S1 occurs only Xylographellini species (Lopes-
Andrade 2008a).

62. Spiculum ventrale (= anterior strut of the female sternite VIII), length relative to the
ovipositor:>1 (0); <1 (1). Spiculum ventrale is measured from the base to the apex,

until the area which has contact with sternite VIIl. Ovipositor length is the sum of
length of gonostylus (not including apical setae), length of gonocoxite and length of

paraproct (sometimes taken as the length of its baculum).

Abdomen: aedeagus.
63. Tegmen (= fused parameres), apical portion, emarginatiesent (0) (Fig. 36)
absent (1).

64. Tegmen, basolateral margins, shapacrow (0) (Fig. 36); wide (1) (Fig. 37)
Inapplicable when C63 = S1 and when C63 = SO is characterized by an emargination

with length <2/3 of tegmen length.

65. Tegmen, apical portion, basiconical sensiistricted to the apicalmost portion of

tegmen (0) (Fig. 36); spread in the apical half of tegmen (1) (Fig. 37).

66. Tegmen, base, shapsubrounded to rounded (0) (Fig. 38); subtriangular to
triangular (1) (Fig. 36); truncate (2) (Fig. 39). Among the ciid species examined here,

S2 was observed only ibebaeocis taurulusl..

67. Penis, length relative to the tegmehi0); <1 (1).
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68. Penis, lateral edges, shafeming two struts not linked at base (0) (Fig. 40); not
forming struts and linked at base (1) (Fig. 41).

Abdomen: ovipositor.
69. Proctiger (= tergite X), extension of its apex at level of: basal ventral lobe

gonocoxites (0) (Fig. 42); apical ventral lobe gonocoxites (1) (Fig. 43).

70. Paraprocts, bacula: longitudinally oriented (0) (Fig. 42); bowed and completely

fused to the respective proctigeral baculum (1) (Fig. 43).

71. Paraprocts, length relative to the gonocoxités(0); <1. Modified from character
334 in Lawrencet al.(2011).

72. Gonocoxites, apical long setae, length relative to the lateral length of gonogbxite:
(0); >1 (1) (Fig. 45).

73. Gonocoxites, bacula of basal gonocoxites, orientatramsverse (0) (Fig. 42);
oblique (1) (Fig. 43).

74. Ventral lobe of gonocoxites, inner apical angle, shapeate (0 (Fig. 44); rounded
(1) (Fig. 45).

75. Ventral lobe of gonocoxites, medial portion, sclerotizatipnssent (0) (Fig. 43)
absent (1).

76. Ovipositor, posterior margin, shaggéghtly curved to straight (0) (Fig. 44); deeply
emarginate (1) (Fig. 42).

77. Gonostylipresent (0) (Fig. 42); absent (1) (Fig. 45).

78. Gonostyli, length<0.015 mm (0); >0.015 mm and <0.030 mm (1); >0.030 mm (2).
Gonostyli are measured from the base to the apex, not including apical setae.
Inapplicable when C77 = S1.

79. Gonostyli, length relative to the widt2.5 (0); >2.5 (1). Gonostyli are measured
from the base to the apex, not including apical setae. C77 = S1.
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80. Gonostyli, shapesubparallel- to parallel-sided (0) (Fig. 44); converging to apex (1)
(Fig. 42). Inapplicable when C77 = S1.

81. Gonostyli, apex, number of setde(0) (Fig. 44); >1 (1XFig. 42). Inapplicable
when C77 = S1.

Characters excludetposteriorifrom the analyses due to i’ = 0:

- Antenna, funicle, segment Yresent (0); absent (1). S1 represents the loss of segment
V. Among the ciid species examined here, S1 was observedQeraltisspecies with
9-segmented antennaglcecis particularisi.l., Ennearthron victori Neoennearthron

bicarinatum Octotemnus glabriculuandPhellinocis romualdoi

- Antenna, club segments, number of sensillifers on each antennam@g:>4 (1).
Among ciid species, S1 is known to occur only in Xylographellini species (Lopes-
Andrade 2008a). Inapplicable when C9 = S1.

- Pronotum, punctation, typsingle (0); dual (1). S1 is characterized by the presence of
punctures with two classes of length, usually the largest is twice as large as another one.
Among the ciid species examined here, S1 was observ&idenis particularisi.l., Cis

boleti, Cis delicatulusLipedanicis gemingii.l. and Xylographus contractus

- Elytra, punctation, typesingle (0); dual (1). S1 is characterized by the presence of
punctures that fall into two classes of width, in which the largest is usually twice as

large as the smallest.

- Tegmen, apical portion, shape of emarginatiamallow (0); deep (1). The

emargination in S1 is >2/3 as long as. Inapplicable when C63 = S1.

Phylogenetic analysis

The heuristic search with EW of characters resulted in 874 most parsimonious
trees of 429 steps, with@ = 0.20 and RI = 0.57. The strict consensus tree (Cl = 0.10
and RI = 0.08) with Bremer support values for each branch is shown in Appghdix
Most nodes received low nodal suppdteraciswas recovered as polyphyletic and

were collapsed in a single branch with most terminal taxa (Appendix S4). In this
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polytomy, the following clades were recovered: (i) fhecifer-group Cer. cornifer+
Cer. furcifep) was recovered as monophyletic and with the higher nodal support
(Appendix S4, green clade); and other three clades with low nodal supporC«ii)
similis + Cer. multipunctatugAppendix S4); iii) Alc. particularisi.l. + C. pubescens
(Appendix S4); and (iv) ©. glabriculus+ (X. contractust+ Sco. furieriag) (Appendix
S4).

The IW analysis resulted in one most parsimonious tree. The strict consensus
tree with GC frequency is shown in Figure 46, and Figured3tghown the mapping
of characters. The results were very similar to that from EW analysis, except for
Ceracis sensu strictgexcluding thefurcifer-group) in a polytomy with low nodal
support. Thdurcifer-group was recovered as monophyletic (Fig. 46, green clade) and
the remainingCeracisin a polytomy (Fig. 46, blue clade). Some clades were recovered
within the Ceracispolytomy, mody with very low nodal support, except for the clade
Cer. multipunctatus- Cer. similis(Fig. 46). Thefurcifer-group was supported by two
homoplasious synapomorphies (character and state codes between parenthesis) (Fig. 48
green clade)“basiconical sensilla restricted to the apicalmost portion of tegmen” (65:1)
and “bacula of basal gonocoxites transversally oriented (73:0Jeracis sensu stricto
was supported by one nonhomoplasious synapomorphy and two homoplasious
synapomorphies, respectively (Fig. 49, blue cladejttexal disc with protuberare”
(1:0), “pronotal anterior edge ornamented in maes” (15:1) and “lobe in the apex of
profemur consjuously surpassing inner edge” (31:1). The cladeCer. multipunctatus
Cer. similis was also supported by one nonhomoplasious synapomorphy and two
homoplasious synapomorphies, respectively (Fig): 4¢hedial portion of ventral
gonocoxital lobe with sclerotizations” (75:0), “metaventrite more than 2x as wide as

long” (50:1) and “posterior margin of ovipositor deeply emarginafés:1).

Discussion

Previous molecular-based phylogenetic analysis had already showGettzatis was

polyphyletic, with thefurcifer-group forming a separate clade, while the remaining

Ceraciswere scattered in the tree (Lopes-Andrade & Grebennikov 2015 C&atis
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was not well-represented in that analysis. Aside fromm valid species of th&urcifer-
group Cer. corniferand Cer. furcifel), only Cer. thoracicornis Cer. cassumbensis
Antunes-Carvalho & Lopes-Andrade a@er. cucullatus(cucullatusgroup), andCer.
nigropunctatuswere included, as far as unidentified species (Lopes-Andrade &
Grebennikov 2015). By that time, these identifi@eracisspecies represented less than
12% of the known species of the genus, species from ftwea{usandsingularig of
the four species-groups and the type species of the géeussallej were not included.

In that analysis, the species of thecullatusgroup were not recovered as a cla@er.
cucullatusgrouped withCer. nigropunctatusandCer. cassumbensigrouped with an
unidentified Cis species, both clades weakly supportéa.the other handCer.
thoracicornisappeared together with an unidentifiédracisspecies (Lopes-Andrade &
Grebennikov 2015).

The analyses provided here independently corroborated the same view
concerning thdurcifer-group as a separate clade frame remainingCeracisspecies
Therefore, thdurcifer-group shall be transferred to a separate new genus to fulfill the
previous molecular phylogenetic knowledge and the evidences provided here. The
necessity of a separate genus for filmeifer-group was already pointed out by Pecci-
Maddalena & Lopes-Andrade (2017), but by that time the available knowledge on the
morphology of Ceracis species was insufficient for the proposition of a generic
diagnosis for thdurcifer-group. Unlike the analysis conducted by Lopes-Andrade &
Grebennikov (2015), our results recovefegracis sensu strictas a clade, despite the
low support. Additionally, our analyses were conducted with 38% of the described
Ceracisspecies, including the type species of the genus and almost all species included
by Lopes-Andrade & Grebennikov (2015) (except @ar. cassumbengisMoreover,
species of the other two species-groups were included in our an&ysefurcatusand
Cer. minutugfurcatusgroup), andCer. limai(singularisgroup). In our analyses none
of the other groups (except for thecifer-group) were recovered as clades. Species of
the cucullatusgroup were recovered in two weakly supported separate cladest.i)
cucullatus grouped withCer. palacepssharing four homoplasious synapomorphies
“protibiae with almost straight ap&x32:2), “mesoventral process extending behind

middle of mesocoxae but not reaching metaventrite” (48:1), “tibiae with vestiture
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reaching less than or 1/3 of thdanner surface length(56:0 and “tegmen with
subtriangular to triangular base” (66:1); and ii)Cer. tabellifergrouped withCeracissp.

B sharing one homoplasious synapomorphyale sternite VIl with posterior edge
deeply emarginate(60:1). Species of théurcatusgroup were recovered as a weakly
supported clade in IW analysis, but in the mapping of the characters they were
recovered in two distinct clades: §ér. furcatust+ (Cer. pullulus+ (Cer. evansi+ (Cer.
multipunctatust Cer. similig))) as sister-group ofCeracissp. 224, separated by en
homoplasious synapomorphy (a reversion into the gerusjtexal disc without
protuberance (1:1)”; and ii) Ceracis minutus (Cer. nigropunctatus- (Cer. sp. E (aff.
punctulatuy + (Ceracis sp. C + Caracis sp. 744))) as sister-group of th&er.
tzotzilicus, separated by three homoplasioygnapomorphies: “metanotum with
metascutellum alar ridge not touching the posterior margin of metastyd#rl),
“tibiac with vestiture reaching less than or 1/3 of tireinner surface length(56:0) and
“male sternite VIII with posterior edge deeply emarging@0:1). Ceracis limai
(unique included species of tlsngularisgroup) was not recovered with any other
species in a clade, but in the mapping of the characters appeared as sister-group of all
other Ceracis sensu stricidearing three hooplasious synapomorphies: “metanotum

with metascutellum alar ridge wider than or 1.5x of the scutellar groove WditD),

“penis longer than tegmen” (67:0) and‘“ovipositor with slightly curved to straight
posterior margin (76:0).

The clade composed I@er. multipunctatus Cer. similisreceived intermediate
nodal support, being supported by one nonhomoplasious synapomorphy (75:0) and two
homoplasious synapomorphies (50:1, 76:1). Lawrence (1967) highlightsC#rat
multipunctatusis similar to Cer. curtus (Mellié), Cer. nigropunctatusand Cer.
castaneipennisn general form and elytral punctation, but all these three species have
coarser pronotal punctation and bears ornaments in the anterocephalic edge
Additionally, Cer. multipunctatuss one of the few knowCeracisspecies which the
pronotal and anterocephalic edge modifications are completely lacking in. males
Ceracis similiswas pointed out as closely related to @er. schaefferDury, but the
former bears more elongate body and more prominent pronotal lamina in males

(Lawrence 1967, 1971). It would be important to incli@er. castaneipennisCer.
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curtus and Cer. schaefferiin subsequent analyses in ordey elucidate these

relationships.

Besides the low nodal support, the clade composedChy thoracicornis +
(Cer. cucullatus+ Cer. palaceppy was supported by a unique combination (when
compared with all outgroup and the remaining ingroup species) of two homoplasious
synapomorphies:outer apical angle of protibiae with socketed spines reaching almost
the middle length of outer edge in malg87:1) and“outer edge of protibiae with
socketed spines extending to at least the middle of outer’ €8§el). Beyond the
abovementioned clade, the former homoplasious synamorphy is only shared with
Ceracissp. 661 andVagaicis wagaehowever, in both species the outer apical angle of
protibiae has socketed spines not reaching the middle of outer edge (39:0). Lawrence
(1967) already pointed out th@er, thoracicorniswould probably be closely related to
the Neotropical specig3er. cucullatusandCer. bicornis(Mellié) (another species from
the cucullatusgroup), differing from them by the comparatively ®arpronotal
punctation and distinct pronotal modifications. However, in the same gdaper
highlights that the Oriental speci€er. palacepss a distinct form and is probably not

closely related to any other known species.

The type specie€er. salleiwas recovered aa weakly supported clade with
Ceracissp. E (aff.punctulatu$ in the IW analysis, but in the reconstruction of the
characters it was recovered as a clade W@#racis sp. 788, supported by two
homoplasious synapomorphies: “metanotum with metascutellum alar ridge narrower
than 1.5x of the scutellar groove widtf¥7:1) and “male sternite VIl with posterior
edge deeply emargindté0:1). Ceracis salleis restrict to the Nearctic region (Canada
and USA) (Lawrence 1967, 1971) and belongs toGhaodermaciid host-use group
(Orledge & Reynolds 2005); whil€eracissp. 788 occurs in the Neotropical region
(known from Panama and Jamaica) and probably belongs Bhtiknusciid host-use
group, since was collected only in basidiomesPtkllinus gilvus(Schwein.) Pat.

(Hymenochaetaceae) aRthellinussp..

The furcifer-group has distribution restricted to the Neotropical region, from

southern Argentina to southern USA (Pecci-Maddalena & Lopes-Andrade 2017).
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Species in this group are specialized consumers oP¥oaoporus sanguineud..)

Murrill (Polyporacea), which belongs to tAgametesciid host-use group (Lawrence
1973; Gumier-Costat al. 2003; Orledge & Reynolds 2005; Graf-Petetsal. 2011).
Among Ceracis sensu strictspecies, there are two clades with species sharing some
biological features: i)@er. thoracicornis+ (Cer. cucullatus+ Cer. palacepp, and ii)

Cer. multipunctatus+ Cer. similis In the former cladeCeracis thoracicornisis
restricted to the Nearctic region (Canada and USA) and is the most common widespread
and polyphagous species @estern North America (Lawrence 1967); whier.
cucullatusis distributed at the Neotropical region (Mexico to Midwest Brazil and
introduced at Galapagos Islands) and bears a polyphagous feed habitus too (Antunes-
Carvalho & Lopes-Andrade 2013); in the other habel. palacepss restricted to the
Oriental region (Micronesia) but there is none information concerning it host fungi in
the literature. In the latter clade, bofter. multipunctatusand Cer. similis occur in
Nearctic and Neotropical regions, the former from southeastern USA to Mexico and
West Indies (Cuba, Jamaica and Montserrat), and the latter from Mexico to Costa Rica
(Lawrence 1967, 1971); furthermore, both are members @amedermeciid host-use

group (Orledge & Reynolds 2005).

In the first modern taxonomic revision of the gedesacis (Lawrence 1967),
three species were left ascertae sedis Ceracis bifurcus Ceracis laticornisand
Ceracis patrticularis Ennearthron taurulusvas left inCeracis but was pointed out as
not related to any other species (Lawrence 1967). Tihesdae sedistogether with a
series of odd ciid species known from museum collectionsEand taurulus were
removed fromCeracisand placed by us in new genera (Souza-Gongalves & Lopes-
Andradein prep®) as follows:Abebaeocis phiaronotuirl. and Abebaeocis taurulusl.
in Abebaeocis.l.; Alcecis particularisi.l. in Alcecisi.l.; Anartioscelos aptenusl.,
Anartioscelos bifurcusl., Anartioscelos eurinotuml., Anartioscelos involucrisl. and
Anartioscelos laticornis.l. in Anartioscelod.l.; Atomocis melanusl. in Atomocisi.l.;
Gyraleosomus boliviensia Gyraleosomusl.; Insolitocis panamensis Insolitocisi.l.;

Lipedanicis adelphus.l., Lipedanicis agastoi.l., Lipedanicis epamphoterus. and

& Souza-Gongalves, I. & Lopes-Andrade, C.. Seven new genera of Ciide®goa: Tenebrionoidea)
from Neotropical region, based mostly on species identifie@esiacisMellié in colletions. {n prep) —
Chapter 1.
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Lipedanicis geminusl. in Lipedanicisi.l.. Among theseAbebaeocis.l., Anartioscelos

i.l.,, Gyraleosomus.l. and Lipedanicisi.l. are recovered together witberacisrelated
genera Grossicis Malacocis Octotemnus Paratrichapus Phellinocis Scolytocis,
Wagaicis and Xylographu$. These genera, together with thecifer-group and the
remaining Ceracis species, were grouped in a clade supported by three
nonhomoplasious synapomorphies of the ouitpr: “extension of proctigeral apex at

level of apical ventral lobe gonocoxites” (69:1), “bacula of paraprocts bowed and
completely fused to the respective proctigeral baculum” (70:1) and “bacula of basal
gonocoxites obliquely oriented” (73:1). The morphology of the ovipositor is usually
stable within a ciid genus and conspicuous variations may indicate relationships at the
suprageneric level. However, it shall be noted that these three abovementioned
nonhomoplasious synapomorphies may be morphological convergences, due to
reduction and simplification of the ovipositor as adaptations for oviposition in

structurally similar host fungi (C. Lopes-Andrade, pers. obs.).

Among the taxonomically problematic species wit@ieracis only those in the
furcifer-group remain to be better placed, as a new genus with the following possible
diagnostic features (Pecci-Maddalena & Lopes-Andrade 2()@ntennal funicle with
three or four segments, leading to a total or eight or nine segments; (ii) prosternal
process thin, parallel-sided, but not laminate; (iii) anterocephalic edge in males strongly
produced forming a single median horn, generally laminar in lateral view; (iv) sternite
VIl with deep concave, mesal emargination at the posterior edge; (v) tegmen with a
deep apical longitudinal emargination forming two parallel lobes; (vi) basiconical
sensilla restricted to the apicalmost portion of tegmen) @enis cylindrical with

rounded apex; (viii) ovipositor with bacula of basal gonocoxites transversally oriented.

Our results provide insights th&®aratrichapusScott, OctotemnusMellié and
Xylographus Mellié (Orophiini); Scolytocis Blair (Xylographellini); and Wagaicis
Lohse(Ciini) are the lineages supposedly closer toGkeacis sensu strictd' hese taxa
composed a clade supported by four homoplasious synapomorphies, besides the low
nodal support:“prosternal process lamindt€28:1), “outer edge of protibiae with
socketed spin&g38:0), “tibiae with vestiture reaching more than or 1/3 of their inner

surface length (56:1) and “male sternite VIII with posterior edge shallowly
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emarginat@ (60:0). All the clade Ceracis sensu stricte (W. wagae+ (P. fultoni +
(Oc. glabriculus+ (Sc furieriae + X. contractuy)))) is a sister-group of theurcifer-
group, being suppted by an unique nonhomoplasious synapomorphy: “outer apical
angle of protibiae with socketed spiii€36:0).

Among these lineageRaratrichapusoccursin the Australian and Oriental
regions (Souza-Gongalves al. 2019); whileOctotemnuss distributedin the Nearctic,
Palearctic, Oriental and Australian regions (Lawrence 20M@)gaicisis restricted to
Palearctic region (Lohse 1964; Lobl & Smetana 2008golytocis occurs in
Neotropical, Oriental and Australian regions (Lopes-Andrade 2008b; Souza-Gongcalves
& Lopes-Andrade 2017); whileXylographus occus in Neotropical, Ethiopian,
Palearctic, Oriental and Australian regions (Sandoval-Goéeteal 2014; Lawrence
2016). Based on the geographical distribution of these lineages and @ertes
sensu strictpthe following biogeographical hypotheses can be proposed: i) a Tropical
Gondwanan (Holotropical) origin @eracis sensu stricfai) a subsequent expansion of
the Neotropical fauna to the Nearctic region; iii) a subsequent expansion of the Oriental
fauna to the Australian region. Lawrence (1967) had already suggested that North
American species had a Neotropical origin, and the Oriental species appeared not to be

related to the New World species.

Our work proposed a cladistic hypothesis €@eracis for the first time. The
polyphyly of the genus was confirmed, corroborating previous molecular evidence. The
furcifer-group had its monophyly corroborate, which is congruent with molecular-based
reconstruction and must be elevated to a new g&wrrscisrelated genera revealed to
share nonhomoplasius synapomorphies and must be more carefully and robustly
investigated in future works. The inclusion @éracisspecies from the Australian and
Palearctic (Japanese species) regions would be very interesting in the future works in a
tentative to solve the relationships between species from those regions and the
remainingCeracisspecies. The small size and the high number of homoplastic features
are obstacles to be overcome in the systematics of Ciidae. Furthermore, there are
structures which needs to be examined more carefully and more detailed as: epi- and
hypopharynx, sclerites and alar base, elytral and pronotal punctation, endoskeleton and

muscles. Study of these structures and documentation based on scanning electron
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microscopy (SEM) and microtomography (Micro-CT) shall be considered in future
works to construct a more robust matrix and investigate the relationships G&ttzinis

sensu strict@s well as relationships of the genus within Ciidae.
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FIGURE AND FIGURE CAPTIONS
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Figures 1-10. Images showing part of the morphological features included in our data
matrix. “C” and “S” preceding numbers refer to character and its state, respectively.

Roman numbers refer to antennal segment€eracis tzotzilicusSouza-Gongalves &
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Lopes-Andrade, lateral view of head and part of pronoinCeracis limailLopes-
Andradeet al, antenna3. Ceracis multipunctatugMellié), antenna4. Ceracis furcifer
Mellié, antenna.5. Ceracis minutusDury, antenna.6. Octotemnus glabriculus
(Gyllenhal), antenna?7. Scolytocis furieriaeLopes-Andrade, antennd. Insolitocis
panamensis Souza-Gongalves & Lopes-Andrade i.l., antenfa. Xylographus

contractusMellié, antennalO. GrossicisdiadematugMellié), mouth parts.

C16:S1
+
C17:S0
C18:S1
+
C|9:51\
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Figures 11-16.Images showing part of the morphological features included in our data
matrix. “C” and “S” preceding numbers refer to character and its state, respectively. 11.
Scolytocis furieriaeLopes-Andrade, mouth partd2. Ventral view of prothorax of
Ceracis californicugCasey).13. Ventral view of prothorax o€is boleti(Scopoli).14.
Ventral view of prothorax ofEuxestocis bicornutudliyatake. 15. Ventral view of
prothorax ofPorculus grossusawrence.16. Ventral view showing pronotum, head,

prosternum, procoxae and surrounding€ef. californicus
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—0.05mm

C31:S0

0.1 mm
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0.1 mm

Figures 17-22.Images showing part of the morphological features included in our data
matrix. “C” and “S” preceding numbers refer to character and its state, respectively.
Ventral view showing pronotum, head, prosternum, procoxae and surroundings of
Falsocis brasiliensidt.opes-Andradel8. Ceracis cornife(Mellié), foreleg.19. Ceracis

californicus (Casey), foreleg.20. Euxestocis bicornutusMiyatake, foreleg. 21.
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Phellinocis romualdolopes-Andrade & Lawrence, foreleg2. Ceracis limailLopes-
Andradeet al, foreleg.

0.1 mm

Figures 23-29. Images showing part of the morphological features included in our data

matrix. “C” and “S” preceding humbers refer to character and its state, respect@ly.
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Ceracis palacepZimmerman, foreleg24. Ceracis cornifer(Mellié), metanotum (alrr =
alar ridge of metascutellum, sclg = scutellar groo28).Ceracis californicugCasey)

metanotum.26. Ceracis furcifer Mellié, metaventrite.27. Ceracis multipunctatus
(Mellie), metaventrite28. Ceracis limaiLopes-Andradet al, mesotibia29. Scolytocis

furieriae Lopes-Andrade, mesotibia.
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Figures 30-35.Images showing part of the morphological features included in our data
matrix. “C” and “S” preceding numbers refer to character and its state, respectively. 30.
Octotemnus glabriculuéGyllenhal), male sternite VIIIB1. Ceracis zarathustralPecci-
Maddalenaet al, male sternite VI111.32. Paratrichapus fultoni male sternite VII1.33.
Falsocis brasiliensitopes-Andrade, male sternite VIB4. Partof male segment IX of
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Malacocis farleyiAraujo & Lopes-Andrade i.l., male segment 135. Part of male

segment I1X ofScolytocis furieriag_.opes-Andrade.
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Figures 36-41.Images showing part of the morphological features included in our data
matrix. “C” and “S” preceding numbers refer to character and its state, respectival.
Ceracis cucullatugMelli€¢), tegmen37. Ceracis cornifer(Mellié), tegmen38. Ceracis
nigropunctatus Lawrence, tegmen39. Alcecis particularis (Pic) i.l., tegmen.40.

Ceracis californicugCasey), penisil. Ceracis nigropunctatygpenis.
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0.05 mm

Figures 42-45.Images showing part of the morphological features included in our data
matrix. “C” and “S” preceding numbers refer to character and its state, respectively. 42.
Ennearthron victoriLopes-Andrade & Zacaro, ovipositot3. Ceracis multipunctatus
(Mellié), ovipositor. 44. Ceracis californicus (Casey), ovipositor.45. Ceracis

thoracicornis(Ziegler), ovipositor.
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Figure 46. Strict consensus tree derived from the parsimony analysis with implied

weights. Node values indicate the frequency of GC groups derived from symmetric

resampling. Unsupported clades are collapsed. Colors represent important clades: green

= furcifer-group, blue =CeracisMellié sensu stricto (excluding thiercifer-group).
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Figures 4748. Parts of the tree derived from the parsimony analysis with implied
weights. 47. First part.48. Second part. Only unambiguously characters are shown.
Autapomorphies and nonhomoplasious synapomorphies are indicated by closed circles
and homoplasious synapomorphies by open circles. Character number is above and the

corresponding state below each @rdihefurcifer-group is marked in green.
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Figure 49. Last part of the tree derived from the parsimony analysis with implied

weights. Only unambiguously characters are shown. Autapomorphies and

nonhomoplasious synapomorphies are indicated by closed circles and homoplasious
synapomorphies by open circles. Character number is above and the corresponding state
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below each circle. The genGeracisMellié stricto sensu (excluding ttiercifer-group)

is marked in blue.
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SUPPORTING INFORMATION

; missing data are indicated by “?”

¢
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Appendix S2.0utput file from equal weights (EW) analysis.

Reading from
C:\Users\Igor\Desktop\Tese\Programs\TNT\Matriz_Ceracis_20vii2020.tnt
Matrix (81x57, 16 states). Memory required for data: 0.16 Mbytes

Space for 2000000 trees in memory

Random seed is O

0 trees in memory

Random seed is O

Repl. Algor.  Tree Score Best Score Time Rearrangs.
1000 TBR 130243 of 130244 ------ 429 0:12:46 19,084,541,680
Completed 1000 random addition sequences.

Total rearrangements examined: 19,084,541,680.

Best score hit 177 times out of 1000.

Best score (TBR): 429. 874 trees retained.

Time 766.57 secs.

Suboptimal 1.000 x 0.000

Space for 3000 trees in memory

Start swapping from 810 trees (score 429-430)...

Repl. Algor. Tree Score Best Score Time Rearrangs.

--- TBR 36 of 3000 ------ 429 0:00:00 2,306,608
Completed TBR branch-swapping.

Total rearrangements examined: 2,306,608.

Maxtrees was reached when swapping tree 36. Didn't swap tree(s) 37-2999.
Note: some trees of different length are identical as collapsed. Discarded.
Best score (TBR): 429-430. 2995 trees found.

Time 0.47 secs.

2995 trees condensed (when min. branch length = 0)

2982 trees retained

Time 0.41 secs.

Suboptimal 2.000 x 0.000

Space for 6000 trees in memory

Start swapping from 2563 trees (score 429-431)...

Repl. Algor. Tree Score Best Score Time Rearrangs.

--- TBR 13 of 6000 ------ 429 0:00:00 876,413
Completed TBR branch-swapping.

Total rearrangements examined: 876,413.

Maxtrees was reached when swapping tree 13. Didn't swap tree(s) 14-5999.
Note: some trees of different length are identical as collapsed. Discarded.
Best score (TBR): 429-431. 5973 trees found.

Time 0.66 secs.

5973 trees condensed (when min. branch length = 0)

5956 trees retained

Time 1.06 secs.
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Suboptimal 3.000 x 0.000

Space for 9000 trees in memory

Start swapping from 5114 trees (score 429-432)...

Repl. Algor.  Tree Score Best Score Time Rearrangs.

--- TBR 50f 9000 ------ 429 0:00:00 358,418

Completed TBR branch-swapping.

Total rearrangements examined: 358,418.

Maxtrees was reached when swapping tree 5. Didn't swap tree(s) 6-8999.
Note: some trees of different length are identical as collapsed. Discarded.
Best score (TBR): 429-432. 8946 trees found.

Time 1.08 secs.

8946 trees condensed (when min. branch length = 0)

8926 trees retained

Time 2.09 secs.

Suboptimal 4.000 x 0.000

Space for 12000 trees in memory

Start swapping from 7748 trees (score 429-433)...

Repl. Algor. Tree Score Best Score Time Rearrangs.

--- TBR 2 of 12000 ------ 429 0:00:00 179,501
Completed TBR branch-swapping.

Total rearrangements examined: 179,501.

Maxtrees was reached when swapping tree 2. Didn't swap tree(s) 3-11999.
Note: some trees of different length are identical as collapsed. Discarded.
Best score (TBR): 429-433. 11870 trees found.

Time 1.87 secs.

11870 trees condensed (when min. branch length = 0)

11837 trees retained

Time 3.42 secs.

Suboptimal 5.000 x 0.000

Space for 15000 trees in memory

Start swapping from 10332 trees (score 429-434)...

Repl. Algor. Tree Score Best Score Time Rearrangs.

--- TBR 1 of 15000 ------ 429 0:00:00 120,454
Completed TBR branch-swapping.

Total rearrangements examined: 120,454.

Maxtrees was reached when swapping tree 1. Didn't swap tree(s) 2-14999.
Note: some trees of different length are identical as collapsed. Discarded.
Best score (TBR): 429-434. 14856 trees found.

Time 2.65 secs.

14856 trees condensed (when min. branch length = 0)

14811 trees retained

Time 5.16 secs.

Note: for consensus calculation, trees will be

temporarily collapsed (when min. branch length)= 0

Note: fastest algorithm used to calculate supports (only trees within absolute support)
Copied legends: "Relative bremer supports (from 14811 trees, cut 0)"
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Time 26.04 secs.

Appendix S3.0utput file fromimplied weights (IW) analysis.

Reading from
C:\Users\Igor\Desktop\Tese\Programs\TNT\Matriz_Ceracis_20vii2020.tnt
Matrix (81x57, 16 states). Memory required for data: 0.16 Mbytes

Random seed is O

Implied Weighting is ON

Weighting strength is 23.80400

Space for 2000000 trees in memory

0 trees in memory

Random seed is O

Repl. Algor. Tree Score Best Score Time Rearrangs.
40000 TBR 55862 of 55863 ------ 10.76588 0:13:40 12,399,669,324
Completed 40000 random addition sequences.

Total rearrangements examined: 12,399,669,324.

Best score hit 141 times out of 40000.

Best score (TBR): 10.76588. 1 trees retained.

Time 820.67 secs.

Space for 20000 trees in memory

Auto-collapse searches is OFF

Copied legends: "GC values, 5000 replicates, cut=1 (tree 0) - Symmetric Resampling
(P=33)"

Average group support: 10.8

368.58 secs. to complete resampling
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— Cis boleti
Cis delicatulus
Ennearthron victori
Euxestocis bicornutus
Falsocis brasiliensis
Grossicis diadematus
Lipedanicis geminus i.l.
Malacocis farleyiil.
Neoennearthron bicarinatum
Paratrichapus fultoni
Phellinocis romualdoi
Porculus grossus
Wagaicis wagae
Abebaeocis taurulus i.l.
—+——— Anartioscelos aptenus i.l.
Atomocis melanus i.l.
Gyraleosomus boliviensis i.l.
Insolitocis panamensis i.l.
Ceracis californicus
Ceracis cucullatus
Ceracis evansi
Ceracis furcatus
Ceracis limai
Ceracis minutus
Ceracis nigropunctatus
Ceracis palaceps
Ceracis powelli
Ceracis pullulus
Ceracis quadricornis
Ceracis sallei
‘eracis tabellifer
Ceracis thoracicornis
Ceracis tzotzilicus
Ceracis zarathustrai
‘eracis sp. A
Ceracis sp. B
Ceracis sp. C
Ceracis sp. D
Ceracis sp. E (aff. punctulatus)
Ceracis sp. 139
Ceracis sp. 224
Ceracis sp. 657
Ceracis sp. 658
Ceracis ascetonotum
Ceracis sp. 661
Ceracis sp. 744
—— Ceracis sp. 788
Ceracis sp. 813

L[_— Ceracis multipunctatus
Ceracis simillis
100 I: Ceracis cornifer
Ceracis furcifer
44 |: Cis pubescens

Alcecis particularis i.l.

13 Octotemnus glabriculus

_@j Scolytocis furieriae
Xylographus contractus S4

Appendix S4. Strict consensus tree derived from the parsimony analysis with equal

weights. Node values represent Bremer support. Unsupported clades are collapsed.

Colors represent important clades: greduarsifer-group.
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CONCLUSOES GERAIS

O atual trabalho buscou ampliar o conhecimento sobre a fauna de besouros
ciideos @regido Neotropical, bem como compreendaezgdes sub- e supragenéricas
de Ceracis A partir da publicacdo dos resultados desta tese, a diversidade de Ciidae
contara com um aument@ d3 espécieg sete géneros novos, sendo daagspécies
deCeracisja descritas e publicadas durante a elaboracdo daeseZotzilicusSouza-
Gongalves & Lopes-Andrade, 2020C=r. ascetonotunbouza-Gongalves & Lopes-
Andrade, 202D Com isso, Ciidae passara a ter 58 géneros e 770 espéciesef® déam
espécies ereracisapds a publicacdo de toda tese passara paspéfies, sendo que
i) com a publicacdo do primeiro capituljgsdb2 espécies previamente incluidas no
género, quatro seréo transferidas para novos géneeus l{ifurcuse Cer. laticornis
para Anartioscelosi.l., Cer. particularis para Alcecis i.l., e Cer. taurulus para
Abebaeocid.l.); e ii) nos capitulos Il e llIforam descritas duas novas espédies,
tzotzilicuse Cer. ascetonotuprespectivamente. Na regido Neotropical, a diversidade de
Ciidae passara de 158 espécies e 14 géneros para 171 espécies e 21 géneros. A fauna
Neotropicalde Ceracis continuard sendo a mais diversa com 32 espécies descritas
seguida pela regido Neartica com 20 espéciEsachndo que esta contagem nao leva
em conta somente as espécies exclusivas da fauna de cada regido. Vale ressaltar que ha
ainda cerca de 40 morfoespéiesGhracisda regido Neotropical ja reconhecidas em
colecbes, 0 que nos proximos arids mais do que dobrar o niumero de espécies do

género conhecidas no neotroépico.

Os resultados provenientes deste trabalho fornecem evidéncias de que
Paratrichapus Octotemnuse Xylographus(Orophiini), Scolytocis(Xylographellini) e
Wagaicis(Ciini) sdoaslinhagens supostamente mais proxima&3aacis. Estes taxons
formaram um clado qu&pesar de ter tido um baixo suporte, é sustentado por quatro
sinapomorfias: processo prosternal laminado, presenca de espinhos na margem externa
da protibia, cerdas alcancando mais do que 1/3 da face interna da tibia e margem
posterior do esternito VIiem machos com uma emarginagcéo rasa. Todo esse clado,
(Ceracis + (Wagaicis + (Paratrichapus + (Octotemnus + (Scolytocis +
Xylographu3)))), € irmao do grupofurcifer (o qual € monofilético e precisa ser
transferido para um novo género), sendo sustentados por uma unica sinapomorfia, a

presenca de espinhos no angulo externo apical da protibia.
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Dentre adinhagens supostamente mais proxim&seeacis Paratrichapusesta
distribuido pelas regides Australiana e Oriental (SOUZA-GONCAL¥XESI, 2019)
ja Octotemnugem distribuicdo nas regidé¢eartica, Paleéartica, Oriental e Australiana
(LAWRENCE, 2016) Wagaicisé restrito a regido Paleartica (LOHSE, 1964; LOBL &
SMETANA, 2008) Scolytocisocorre nas regides Neotropic®riental e Australiana
(LOPESANDRADE, 2008h SOUZA-GONGCALVES & LOPESANDRADE, 2017)
enquanto qu&ylographusocorre nas regides Neotropical, Etiope, Paleartica, Oriental
Australiana (SANDOVAL-GOMEZet al, 2014; LAWRENCE, 2016). Considerando a
distribuicdo geografica dessas linhagens supostamente mais proxim&3eeads as
seguintes hip6teses biogeograficas podem ser propostas: i) uma origem Gondwana
Tropical (Holotrépica) paraCeracis ii) uma subsequente expansdo da fauna
Neotropical para regido Nedrtica; iii) uma subsequente expansao da fauna Oriental para
a fauna Astraliana. Lawrence (1967) ja havia sugerido que as espécies da America do
Norte tinham origem Neotropical e que as espécies da regido Oriental ndo pEtacem

relacionadas as espécies do Novo Mundo.

Neste trabalho tivemos acesso e incluimos nas analises espéCiesadede
praticamente todas as regides biogeograficas de ocorréncia do génerocegin ax
regido Australiana eas espécies da regido Paleartica. Nos préximos trabalhos, seria
intessante incluir espécies dessas duas regides, preenchendo a lacuna que ainda existe
nas relacdes das espécies dessas faunas com as demais d€gémustoAlém disso,
h& estruturas que precisam ser examinadas com mais cautela e riqueza de detalhes
como por exemplo: epi- e hipofaringe; base alar e escleritos alares; pontuacao pronotal e
elitral, sob microscopia eletronica; endoesqueetousculatura, somicrotomografia.
Estas estruturas ndo puderam ser analisadas com maior clareza e resolucéo, devido ao
diminuto tamanho dos espécimes e principalmente a falta de acesso a equipamentos que

fornecessem imagens mais detalhadas.

A partir de um trabalho incluindo espécies das regides biogeograficas nao
examinadas neste estudo, analisando mais detalhadamente as estruturas citadas acima
buscando por mais caracteres a partir das mesmas, sera possivel avancar na resolucao
das relacdes supra subgenéricas d€eracis Entretanto, esta tese cumpre com seu
objetivo em contribuir para expansdo do conhecimento das relagdes esub-

supragenéricas deeracise também no conhecimento de Ciidae da regido Neotropical.
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