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Resumo

O género Mussismilia (M. hispida, M. harttii e M. braziliensis) é endémico do
litoral brasileiro e inclui as principais espécies de corais construtores. Estudos com a
carcinofauna associada a Mussismilia sdo escassos e restritos a M. hispida no setor sudeste.
Dentre os organismos registrados em associacdo com M. hispida, destacam-se 0s
caranguejos-de-galha e copépodes sifonostomatdides. Para todo Atlantico, sdo registrados
apenas cinco géneros de Cryptochiridae (Decapoda, Brachyura) (Detocarcinus,
Cecidocarcinus, Opecarcinus, Troglocarcinus e Kroppcarcinus — o dltimo, recentemente
descrito). Para o Brasil, considerando os dados da literatura, trés espécies sdo registradas
para a costa brasileira: Opecarcinus hypostegus, Troglocarcinus corallicola e
Kroppcarcinus siderastreicola. Uma nova espécie de Troglocarcinus, género até entdo
monoespecifico, foi encontrada em associacdo as espécies de Mussismilia no litoral da
Bahia. Troglocarcinus n. sp. difere de sua congénere por (1) possuir numerosos espinhos
bem desenvolvidos na carapaca (delimitando as regides protogdstrica e mesogastrica), pelo
(2) segmento basal da anté€nula (que ndo se estende até o pedunculo ocular), pela (3)
presenca de cerdas no esternito do primeiro pereépodo e, finalmente, pelo (4) terceiro
pleépodo da fémea unirreme ou birreme. Para a inclusdo da nova espécie, foi necessaria a
elaboracdo de uma emenda na diagnose do género.

No Atlantico Sul, a familia Entomolepididae (Copepoda, Siphonostomatoida) esté
representada apenas por Spongiopsyllus. Uma nova espécie de Spongiopsyllus foi
encontrada em amostras de Mussismilia hispida provenientes da Praia da Boa Viagem, na
Baia de Todos-os-Santos. Spongiopsyllus n. sp. se distingue de S. adventicius pela reducdo
no numero de segmentos da anté€nula, ornamentacdo do enddépodo da antena e pela
cerdacdo do maxilipede e da P1. Spongiopsyllus n. sp. € o segundo registro do género para
o Atlantico Sul e a primeira ocorréncia da familia associada com Scleractinia.
Adicionalmente, foi elaborada uma chave de identificacdo para todas as espécies de
Entomolepididae.

O inventdrio da biodiversidade marinha na Provincia Brasileira ainda € incipiente.
Deste modo, os resultados obtidos no presente estudo contribuem ao conhecimento da
carcinofauna, com énfase as formas associadas de habito criptico, revelando que novas
espécies e ocorréncias geograficas permanecem amplamente desconhecidas pela

comunidade académica e cientifica.
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Abstract

The endemic genus Mussismilia (M. hispida, M. harttii and M. braziliensis)
includes the most important brazilian coral-reef building species. Studies involving the
associated fauna of Mussismilia are scarce and restricted to M. hispida from southeastern
section of the coast. Among the crustaceans associated to M. hispida, the gall-crabs and
copepods Siphonostomatoida play an important role as symbionts.

In the Atlantic Ocean, five Cryptochiridae (Decapoda, Brachyura) genera have
been recorded (Detocarcinus, Cecidocarcinus, Opecarcinus, Troglocarcinus and
Kroppcarcinus — the latter being recently described). In Brazil three species have been
identified: Opecarcinus hypostegus, Troglocarcinus corallicola and Kroppcarcinus
siderastreicola. Hitherto monospecific, a new Troglocarcinus species was found
associated to colonies Mussismilia from Bahia State. Troglocarcinus n. sp. differs from its
congener mostly by the following characters: (1) carapace with numerous and large spines
delimiting the protogastric and mesogastric regions, (2) antennular peduncle not extending
to eyestalk, (3) sternite of first pereopod setose, and (4) third pleopod of female uniramous
or biramous. As result, the genus diagnosis was emended for inclusion of the
Troglocarcinus n. sp.

In the South Atlantic, the family Entomolepididae (Copepoda, Siphonostomatoida)
is uniquely represented by Spongiopsyllus, and a new species has been described
associated to Mussismilia hispida from Boa Viagem Beach, Todos-os-Santos Bay.
Spongiopsyllus n. sp. is distinguished from S. adventicius by the reduction of the number
of antennule segments, ornamentation of endopodal antenna and the setation of both,
maxilliped and P1. The genus Spongiopsyllus has been reported for the second time from
Southern Atlantic, however it marks the first time the family was described in association
with scleractinian corals. As part of the scope, an identification key of the Entomolepididae
species is provided.

The inventory of the marine biodiversity from the Brazilian Province is still
incipient. Thus, the results from the present study much contribute to the knowledge of the
carcinofauna, emphasizing the associated cryptic forms, revealing that new species and
geographical occurrences remain largely unknown from the academic and scientific

community.
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Introducgao Geral

1. FAMILIA MUSSIDAE E FAUNA ASSOCIADA, COM ENFASE NO GENERO MUSSISMILIA

ORTMANN, 1890

Os recifes de coral sdo considerados os ecossistemas mais produtivos do ambiente
marinho e estio mundialmente distribuidos nas regides tropicais e subtropicais (Connell,
1978). As principais formacdes recifais do Brasil se distribuem de forma descontinua, por
uma faixa de 3.000 km, do Estado do Maranhdo (Parcel de Manuel Luis) até o Sul da
Bahia (Ledo et al., 2003; Ledo et al., 2008; Neves & Pires, 2002). Na regido sudeste,
abaixo da foz do Rio Doce, ndo hé registro de recifes de corais, embora haja a ocorréncia
de recifes de arenitos em Sdo Paulo e densas comunidades coralineas ao norte do Estado
do Rio de Janeiro (Ledo et al., 2003; Neves & Pires, 2002; Neves et al., 2007). Com
relacdo a fauna de corais de dguas rasas, os recifes do Brasil sdo caracterizados pela baixa
diversidade e presenca de formas predominantemente macigas € endémicas (Ledo et al.,
2003). No total, sao registradas 24 espécies, das quais, seis sdo endémicas — Astrangia
brazileinsis Vaughan 1906, Favia leptophila Verrill, 1868, Mussismilia hispida Verrill,
1902, Mussismilia braziliensis Verrill, 1868, Mussismilia harttii Verrill, 1868 e
Siderastrea stellata Verrill 1868, e duas bioinvasoras — Tubastraea coccinea Lesson, 1829
e T. tagusensis Wells, 1982 (Ledo et al., 2003; Paula & Creed, 2004; Paula & Creed, 2005;
Neves et al., 2006). Considerando a distribui¢ao dos recifes de corais ao longo da costa
brasileira, o litoral da Bahia possui mais de 1.100 Km de extensdo e abrange 1/3 dos
sistemas recifais, registrando a ocorréncia de todas as espécies descritas para a fauna de
Scleractinia do Atlantico Sul.

Referente a vida marinha, recifes s@o dreas relevantes para reproducdo e alimentagao
de uma infinidade de organismos, sendo um habitat importante para a manutencdo da
diversidade bioldgica, onde a predacdo e a competicdo por espaco podem ser fatores
potencialmente limitantes (Moberg & Folke, 1999). Neste contexto, muitas espécies de
habito criptico encontram abrigo e alimento associando-se aos invertebrados marinhos
sésseis (Henkel & Pawlik, 2005; Neves et al., 2007). De fato, corais escleractineos
zooxantelados, responsdveis pela construcdo e producdo das comunidades recifais,
apresentam-se como substratos especializados para diversas interacdes faunisticas, as quais
mantém o equilibrio e funcionamento da estrutura bidtica (Carpenter, 1990; Glynn, 1990;

McCook, 1996; Moberg & Folke, 1999).
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No Brasil, Mussidae se destaca como importante construtor de recifes (Ledo, 1994).
A familia encontra-se representada por dois géneros, Scolymia Haime, 1852 e Mussismilia
Ortmann, 1890, sendo o tltimo endémico. O género Scolymia inclui individuos solitarios e
compreende duas espécies, Scolymia wellsi Laborel, 1967 e Scolymia cubensis (Milne
Edwards & Haime, 1849), ambas com registro também na regido do Caribe (Neves et al.,
2006). Ao contrério de Scolymia, Mussismilia € inteiramente colonial, com morfologia que
varia entre formas macicas, como em M. hispida e M. braziliensis, e faceldide, a exemplo
de M. harttii (os coralitos desta espécie crescem em grupos dicotomicos, com os cdlices
separados, sem formar ramos) (Ledao et al., 2003; Neves et al., 2006). Embora a
distribuicao atual do grupo seja restrita, registros fosseis indicam a ocorréncia do género
para a regido do Caribe e Mar Mediterraneo (Veron, 1995; Nunes et al., 2008).

A maior parte dos trabalhos com Mussidae no Brasil aborda aspectos relacionados a
biologia reprodutiva (e.g. Pires et al., 1999; Neves & Pires, 2002), novos registros
geograficos (e.g. Neves et al., 2006) e competi¢cdo com espécies bioinvasoras (e.g. Creed,
2006). Recentes linhas de pesquisa t€ém sido desenvolvidas com o objetivo de descrever a
varia¢do morfoldgica das espécies do género, mas os dados ainda nao estao disponiveis na
literatura. Contudo, apesar do destaque de Mussismilia como construtor biogé€nico
endémico, sua fauna associada permanece pouco estudada (Young, 1986; Nogueira, 2003;
Oigman-Pszczol & Creed, 2006).

O levantamento qualitativo e quantitativo da fauna associada a M. hispida comecou
pioneiramente com o desenvolvimento da dissertagdo de P. Young (MNRIJ, 72004) na
década de 80 e, subseqiiente publicagdo dos resultados obtidos (Young, 1986).
Estendendo-se a M. harttii e Siderastrea stellata (colonias amostradas exclusivamente nos
recifes do Estado da Paraiba) o inventério incluia uma extensa lista de representantes da
carcinofauna, incluindo Troglocarcinus corallicola e Troglocarcinus sp. — o primeiro em
M. harttii e M. hispida, o segundo exclusivamente associado a S. stellata. Dada a recente
descricdo de Badar6 et al. (no prelo), suspeita-se que a espécie que Young indica como
Troglocarcinus sp. se relaciona ao novo género Kroppcarcinus.

Por sua vez, Nogueira (2003) analisou a fauna associada de M. hispida do litoral de
Sdo Paulo (limite meridional de distribuicao geogréfica da espécie). Em seu estudo, o autor
classificou os organismos em quatro categorias genéricas, a saber: (1) animais ligados a
base do coral, (2) animais endoliticos que perfuram o esqueleto ou vivem em cavidades
sobre a coldnia e nunca, ou quase nunca, deixam as fendas, (3) animais que vivem sobre a

superficie do coral e, (4) organismos vageis — que podem vagar sobre e entre colOnias, ou
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que vivem em cavidades, mas sdo capazes de deixd-las. Os caranguejos-de-galha
(Cryptochiridae) foram classificados como ‘habitantes da superficie do coral’. Segundo o
autor, em face a capacidade desses organismos de permanecerem em contato com 0S
tecidos vivos, portadores de nematocistos urticantes.

Corroborando o levantamento da carcinofauna de Nogueira (2003), o trabalho de
Oigman-Pszczol & Creed (2006) com coldnias de M. hispida e S. stellata, de Armagao de
Buzios (Estado do Rio de Janeiro), sustentam a ocorréncia de caranguejos-de-galha em
duas espécies endémicas. Entretanto, comparativamente, os dois trabalhos apresentam
divergéncias em relagdo a metodologia. Enquanto Nogueira (2003) procedeu a coleta dos
espécimes para proceder as andlises taxonOmicas (ressaltando nos resultados a primeira
ocorréncia de Cryptochiridae para o Estado de Sao Paulo), Oigman-Pszczol & Creed
(2006) nao realizaram amostragens, mas, observaram em campo as cicatrizes das
atividades provocadas pelos organismos. Ou seja, a visualizagdo das galhas e o prévio
conhecimento da distribui¢do geografica dos Cryptochiridae ao longo do litoral garantiram
a identificacdo das espécies. Nao foi considerado um possivel impasse entre os padrdes

morfoldgicos do grupo e as poucas informacdes atualizadas da literatura.

2. CRYPTOCHIRIDAE PAUL’SON, 1875 (DECAPODA: BRACHYURA): SIMBIONTES

OBRIGATORIOS DE CORAIS

A familia Cryptochiridae Paul’son, 1875 compreende um grupo de pequenos
caranguejos dimdrficos, de habitos cripticos, responsaveis pela formagdo de cavidades na
superficie de corais escleractineos (Kropp & Manning, 1987; Simon-Blecher et al., 1999;
Carricart-Ganivet et al., 2004). De fato, sdo descritos como simbiontes obrigatdrios,
ocorrendo desde ambientes de 4dguas rasas tropicais, em setores do mesolitoral, as mais
diversas profundidades em ambientes de dguas frias (Kropp & Manning, 1987; Carricart-
Ganivet et al., 2004; Johnsson et al., 2006). Observa-se que o termo ‘simbionte’ esta
sendo utilizado no seu sentido mais amplo: como qualquer relacdo entre quaisquer dois
organismos vivos distintos taxonomicamente (Castro, 1988; Paracer & Ahmadjian, 2000).

A familia Cryptochiridae insere-se na superfamilia Cryptochiroidea Paul’son, 1875,
representada por 21 gé€neros e 47 espécies (Kropp & Manning, 1995; Ng et al., 2008;
Badar6 et al., no prelo) e, desde seu estabelecimento, esteve envolvida em intimeras

inconsisténcias taxondmicas.
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Inicialmente, Paul’son (1875) delimitou os caranguejos-de-galha em um tnico
tdxon ao designar a Subfamilia Cryptochirinae (Familia Pinnotheridae de Haan, 1833) para
o género Lithoscaptus Milne-Edwards, 1862, sinonimizado-o como Cryptochirus Heller,
1861. Em seguida, Calman (1900) apontou uma afinidade entre Lithoscaptus e
Hapalocarcinus Stimpson, 1859, considerando inconsistente a semelhanca dos dois
géneros com os demais membros de Pinnotheridae. Por conseguinte, o autor erigiu a
Familia Hapalocarcinidae com o objetivo de agrupa-los. Inimeros autores seguiram a
proposta nomenclatural de Calman (op. cit.), adotando Hapalocarcinidae em suas
classificacoes (e. g., Potts, 1915; Edmondson, 1923; Fize & Serene, 1955; Serene, 1962;
Scotto & Gore, 1981; Takeda & Tamura, 1979, 1980, 1981, 1983, 1985).

Questdes relacionadas a validade do nome atualmente atribuido a familia e a
respectiva determinacdo do género-tipo foram solucionadas por Kropp & Manning (1985).
Assumindo o critério de prioridade, os autores determinaram Cryptochiridae como
sindbnimo sénior de Hapalocarcinidae designando Cryptochirus Heller, 1861 como tipo.
Estudos subsequentes descreveram novos géneros e espécies para os Oceanos Atlantico
(Kropp & Manning, 1987) e Pacifico (Kropp, 1990). Contudo, as questdes taxonomicas
estenderam-se a maior parte dos géneros gerando incongruéncias que, até hoje, demandam
revisdes e corregdes.

Andlises morfoldgicas, em particular caracteristicas atribuidas a carapaca, aparato
bucal e pledpodos, tém fundamentado aspectos taxondmicos e sistemdticos do grupo.
Todavia, conforme mencionado por Kropp (1990), os Cryptochiridae tornam-se
controversos em func¢do das restricdes na determinacdo dos tipos e escolha imprecisa dos
caracteres diagndsticos. Kropp (op. cit.) aponta como circunstancias criticas a defini¢ao
dos géneros com base no tdxon do coral hospedeiro e a morfologia do pleépodo da fémea.

O primeiro caso envolve uma suposta especificidade na relacdo hodspede-
hospedeiro e a prética da identificacdo do caranguejo através do reconhecimento especifico
do coral. A relacdo de especificidade ndo € universal entre as espécies da familia — vide
Troglocarcinus corallicola Verril, 1988, generalista que ocorre em associagdo a diversos
corais (Astrocoeniidae, Caryophylliidae, Faviidae, Meandrinidae, Mussidae, Oculinidae e
Siderastreidae) (Kropp, 1990; Wetzer et al., 2009). Na década de 50, Fize & Serene (1957)
atribuiram aos pleépodos da fémea relevincia diagndstica para a classificacdo dos
Cryptochiridae. Os autores sugerem que a variacdo da morfologia (unirreme ou birreme)
dos dois primeiros pares de pledpodos da fémea sustentaria os padrdes de diferenciacdo

interespecifica. Contudo, Kropp & Manning (1987) apontam divergéncias na numeracao

16



da sequéncia dos somitos e pledpodos atribuidos por Fize & Serene (1957). Ou seja, o
primeiro pleépodo conforme primariamente citado encontra-se no segundo somito do
abdome — designado por Kropp & Manning (op. cit.) como PLP-2. Como exemplo,
McCain & Coles (1979) relatam tendéncias intraespecificas bastante varidveis — em
espécimes de uma Unica espécie, o pledpodo pode ser unirreme em um lado do abdomen e
birreme do outro. De fato, Kropp (1990) reitera o pequeno valor diagndstico do pleépodo
feminino (PLP-2) tornando-o inconspicuo para as anélises taxondmicas.

Andlises filogenéticas abordando a evolucdo dos Cryptochiridae encontram-se
restritas aos trabalhos de Kropp (1988) e Wetzer et al. (2009). Kropp (1988) realizou um
estudo cladistico, baseado na morfologia externa. O autor testou a evolu¢do dos géneros de
Cryptochiridae utilizando a possivel especificidade dos caranguejos aos hospedeiros e,
comparando os resultados com a filogenia das familias de Scleractinia e suas respectivas
subordens (apud Wells, 1956) — “a natureza da simbiose e a dependéncia do caranguejo
sobre o coral hospedeiro torna a relacdo interessante pra testar hipéteses sobre como os
simbiontes se distribuem sobre seus tdxons hospedeiros.” (Kropp, 1988, p. 282).
Entretanto, a hipdtese de coevolucdo foi refutada, pois os resultados sugeriram que
evolucdo dos Cryptochiridae pode ter sido influenciada por pressio de predacdo — os
caranguejos buscaram protecdo colonizando hospedeiros potencialmente agressivos aos
predadores (Kropp, 1988). Por fim, o uso recente de protocolos moleculares (sequéncias
do rDNA 16S) tem auxiliado a compor um cendrio mais verossimil sobre a origem e
evolucdo dos caranguejos-de-galhas: Wetzer et al. (2009) confirmaram o posicionamento
da familia na subse¢do Thoracotremata (Brachyura), alocando-os como grupo irmdo de
Grapsidae. Os resultados nao foram, até o momento, contestados.

As galhas, nas quais machos e fémeas se alojam sobre as coldnias, sdo originadas
por modificacdes do padrdo de crescimento do coral-hospedeiro (Simon-Blecher &
Achituv, 1997; Simon-Blecher et al., 1999). Duas formas principais de cavidades podem
ser observadas: ‘pits’ (depressdes) e ‘galls’ (galhas, ou domos, compostas por duas valvas
em formato de ‘meia lua’). Segundo Carricart-Ganivet et al. (2004), o padrao ‘pit’ é
comum em corais macicos, enquanto as galhas estdo relacionadas aos corais ramificados.
A alteracdo no crescimento das colonias deriva primariamente do fluxo local de dgua
resultante da atividade alimentar do caranguejo — os habitantes de ‘pits’ obtém seu
alimento de material depositado na abertura da depressdo, enquanto os ocupantes de galhas

seriam suspensivoros (Abelson et al., 1991).
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Em consequéncia do modo de vida confinado, sdo geralmente pequenos. Na
literatura, considerando o comprimento da carapaga, o maior macho ja registrado possuia
4.2 mm e a maior fémea 5.8 mm (Kropp & Manning, 1987). Sexualmente dimoérficos, os
Cryptochiridae podem também alterar drasticamente seus tracos gerais durante o
desenvolvimento — especialmente as fémeas, o que dificulta a identificacdo de espécimes
isolados (Kropp & Manning, 1987).

Os caranguejos-de-galha também dependem do hospedeiro para obtencdo de
recursos nutricionais, seja na forma de material particulado, ou através do consumo de
muco e/ou do proprio tecido do coral (Kropp, 1986; Simon-Blecher et al., 1999; Carricart-
Ganivet et al., 2004). Por conta da diversidade dos padrdes alimentares, a natureza da
relacao entre Cryptochiridae e Scleractinia permanece em discussdo, com propostas
alternando entre o comensalismo, mutualismo e/ou parasitismo (Reed et al., 1982; Kropp,
1986; Abelson et al., 1991; Simon-Blecher er al., 1999; Carricart-Ganivet, 2004).
Funcionalmente, a simbiose tem sido influenciada por tendéncias morfoldgicas envolvendo
a estrutura dos apéndices bucais e comportamentais. Dentre os que divergem
comportamentalmente sdo discriminados (1) filtradores, (2) comedores de muco, (3) tecido
e (4) material particulado/depdsitos (Potts, 1915; Marshall & Orr, 1960; Kropp, 1986;
Simon-Blecher et al., 1997; Simon-Blecher et al., 1999; Carricart-Ganivet et al., 2004).
Sendo que, as espécies podem aparentemente alternar seus hdbitos alimentares em
alternativa a disponibilidade de recursos, sendo, portanto, comedores de muco e tecido
(e.g. Hapalocarcinus) ou dep6sito e tecido (e.g. Utinomiella) (Kropp, 1986). Os que se
alimentam de tecido podem ser efetivamente interpretados como ‘parasitas’.

Quatro géneros de Cryptochiridae s3o conhecidos para todo Atlantico.
Troglocarcinus foi designado por Verrill em seu trabalho de 1908, os demais géneros —
Detocarcinus, Cecidocarcinus e Opecarcinus, foram descritos por Kropp & Manning
(1987). Opecarcinus representa o Unico grupo a ocorrer simultaneamente no Atlantico e
Indo-Pacifico (Kropp & Manning, 1987; Kropp, 1990). Considerando dados da literatura,
em particular, o manual de 1996 do Professor G. Melo (MZUSP), duas espécies eram
conhecidas para o Brasil: Troglocarcinus corallicola e Opecarcinus hypostegus Shaw &
Hopkins, 1877. Estudos subseqiientes reiteraram a ocorréncia das mesmas espécies para os
setores sudeste e nordeste do litoral brasileiro — ver Nogueira (2003), Johnsson et al.
(2006) e Almeida et. al. (2010).

Mesmo nos trabalhos mais recentes, ndo foi efetuada uma avaliacdo taxondmica

conspicua dos espécimes. Um exemplo do ‘confinamento’ dos registros a literatura €
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evidente em Kropp & Manning (1987). Embora os autores tenham promovido uma ampla
revisdo dos Cryptochiridae do Atlantico, ndo foram efetuadas andlises de amostras
provenientes do litoral brasileiro. De modo que, perpetuou-se o ‘dogma’ da ocorréncia de
apenas duas espécies (i.e. T. corallicola, O. hypostegus).

O conhecimento sobre a biodiversidade dos Cryptochiridae no Brasil permanece
insipiente. Nao obstante, resultados obtidos por Badar6 et al. (no prelo) revelam um
cendrio promissor na relacdo dos caranguejos-de-galha associados aos corais endémicos do
setor nordeste — traduzido na descricdo de um novo género e nova espécie (Kroppcarcinus
n. sp.) para o litoral norte do Estado da Bahia. Em sintese, tem-se subestimado a

representatividade da familia.

3. COPEPODES SIFONOSTOMATOIDES ASSOCIADOS A INVERTEBRADOS MARINHOS,

COM FOCO ESPECIAL NA FAMILIA ENTOMOLEPIDIDAE BRADY, 1899

A Ordem Siphonostomatoida compreende um grupo de copépodes tipicamente ecto ou
endoparasitas, associados a diversos outros organismos. Com base no tipo de hospedeiro,
os Siphonostomatoida sudividem-se em dois grupos: podem infestar tanto vertebrados,
particularmente peixes, quanto uma gama bastante diversa de invertebrados marinhos.
Dados mais atualizados sobre a representatividade da Ordem apontam para um total de
1840 espécies distribuidas em 45 familias (Ho, 2001; Boxshall & Halsey, 2004). O grupo
destaca-se pela variacdo morfoldgica na qual a forma geral do corpo pode alternar entre um
padrao tipicamente ciclopiforme (comum a muitos copépodes, p.ex., Cyclopoida e
Calanoida) até vermiformes bastante modificadas — algumas, inclusive, de dificil
reconhecimento como crustidceo. As especializacdes mais criticas sdo regularmente
observadas nos endoparasitas (Huys & Boxshall,1991; Boxshall & Halsey, 2004). Como
sinapomorfia mais conspicua, destaca-se a gnatobase da mandibula em forma de estilete
que se encaixa em um cone oral formado pela fusdo do labro com o ldbio, compondo o
‘sifao’ (Huys & Boxshall, 1991). Esse aspecto peculiar da morfologia designa o tdxon.
Além disso, trata-se de uma estrutura que reforca as tendéncias de um hdbito de vida
parasitario.

Dezoito familias, ou 40% do total, vivem em associa¢cdo com invertebrados. Os outros
60% se destacam como parasitas de peixe e, portanto, de maior interesse social-econdmico
— o0s prejuizos na piscicultura sdo continua e mundialmente mensurados (Kabata, 1970).

Surpreendentemente, segundo Huys & Boxshall (1991), copépodes sifonostomatdides tem
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sido registrados em associacdo com praticamente todos os tipos de metazodrios, de
esponjas a cetaceos (Ho, 2001).

Entomolepididae forma uma pequena familia composta por sete géneros e 11 espécies,
sendo a maioria dos géneros monoespecifica (Stock, 1992; Boxshall & Halsey, 2004).
Como principal caracteristica diagndstica, destaca-se a expansdo do quarto segmento
pedigero que recobre completamente (ou quase) o urossomo (Boxshall & Halsey, 2004).
Além disso, apresentam o corpo oval e achatado. O grupo é cosmopolita com maior
diversidade no Indo-Pacifico. No Atlantico sdo registradas apenas trés espécies:
Parmulodes verrucosus Wilson, 1944, Parmulella emarginata Stock, 1992 e
Spongiopsyllus adventicius Johnsson, 2000 — respectivamente, com ocorréncias para O
Caribe, Flérida e setor nordeste brasileiro (Wilson, 1944; Stock, 1992; Johnsson, 2000).
Assim, S. adventicius é o Unico representante do grupo para o Atlantico Sul.

Aspectos da ecologia de Entomolepididae, especialmente preferéncias por hospedeiros,
permanecem inconclusivos. Dados da literatura descrevem uma relagdo mais proeminente
com esponjas (Boxshall & Halsey, 2004). Paralepeopsyllus mannarensis foi descrita por
Ummerkutty (1960) em amostras de diversas espécies de esponjas coletadas na regidao do
Golfo de Mannar no Oceano Indico. Parmulella emarginata Wilson, 1944 e Parmulodes
verrucosus Stock, 1992 foram descritas em associacdo a Chondrilla nucula Schmidt, 1862
no Atlantico Norte. No Mar Adridtico, Entomopsyllus adriae (Eiselt, 1959) ocorre em
Verongia aerophroa (Nardo, 1833) e Verongia cavernicola Vacelet, 1959. Por fim,
Spongiopsyllus adventicius foi identificada em amostras de Aplysina Nardo, 1834
provenientes do sul de Pernambuco e da regido do recife de Nova Vigosa ao sul da Bahia
(Johnsson, 2000).

Apesar da constancia na interagdo entre Entomolepididae e membros representantes de
Porifera, estes nao compreendem seus unicos hospedeiros. Com Cnidaria, por exemplo,
destaca-se a associacdo de Entomopsyllus stocki Kim, 2004 com Tubipora musica
Linnaeus, 1758, octocoral coletado na I. de Madagascar. Por sua vez, Entomolepis
hamondi McKinnon, 1988 foi encontrado em anémonas-do-mar no estreito de Bass
(Australia). Dentre os metazodrios mais derivados, hd o registro de Entomolepis ovalis
Brady, 1899 com Botrylloides leachi (Savigny, 1816), ascidias amostradas no Golfo de
Mannar.

A despeito dos hospedeiros previamente citados, Entomopsyllus nichollsi McKinnon,
1988 (observada em amostras de plancton) e Lepeopsyllus typicus Thompson & Scott,

1903 nao possuem registros de associagdo com outros organismos. Entretanto, ndo podem
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ser consideradas propriamente espécies de ‘vida livre’, pois a forma do corpo é semelhante
aquela das espécies associadas (e.g. ambas possuem sifdoes longos como os demais
representantes da familia). O nimero reduzido de registros com outros tdxons (nao
atribuidos a Porifera) pode ser considerado um reflexo da escassez de estudos realizados
até o presente momento, ou, alternativamente, uma sugestdo da preferéncia dos

Entomolepididae pelos metazodarios basais.

4. OBJETIVO E RELEVANCIA DESTA DISSERTACAO

Estudos preliminares desenvolvidos por R. Johnsson e E. Neves (IB\UFBA -
LABIMAR —Crustacea, Cnidaria & Fauna Associada) indicam que a diversidade da
carcinofauna associada a invertebrados recifais, sobretudo a corais escleractineos,
permanece pouco explorada e, portanto, amplamente subestimada. Dadas as caracteristicas
da fauna coralinea no Brasil — o que inclui a presenca de espécies endémicas, resistentes a
parametros ambientais limitrofes e varidveis de temperatura, turbidez e salinidade (Neves,
2004), pode-se especular sobre a existéncia de uma fauna associada altamente diversa e
adaptada, com igual potencial de endemismo.

A escassez de informagdes sobre a diversidade de Cryptochiridae e
Entomolepididae para o Atlantico Sul torna a compreensao destes grupos bastante limitada.
O atual registro de trés espécies de Cryptochiridae para o Brasil expde a necessidade de se
investir em estudos taxondmicos e, principalmente, de se investir em recursos humanos —
formacdo de especialistas que se dediquem a grupos cripticos e de pouca evidéncia da
carcinofauna. Similarmente, inimeras lacunas sdo observadas no conhecimento dos
Entomolepididae. Um hiato de 12 anos distancia o primeiro do segundo registro de uma
nova espécie para o litoral brasileiro — Spongiopsyllus adventicius foi descrita por Johnsson
em 2000. A segunda espécie é apresentada nesta dissertacdo (juntamente com a quarta
espécie de Cryptochiridae).

Deste modo, o trabalho tem por objetivo descrever duas novas espécies de
crusticeos associados as colonias de Mussismilia hispida, M. braziliensis € M. harttii
(Mussidae) no Estado da Bahia, contribuindo ao conhecimento da biodiversidade dos
invertebrados marinhos que compde as comunidades coralineas e ambientes recifais do
setor nordeste — drea geografica de grande relevancia ecoldgica que se insere na Provincia

Brasileira.
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Capitulos

Essa dissertacdo estd estruturada em dois capitulos:

Capitulo 1: A new species of Troglocarcinus Verrill, 1908 (Decapoda: Brachyura:
Cryptochiridae) associated with brazilian endemic genus Mussismilia Ortmann 1890

(Cnidaria: Scleractinia: Mussidae)
Autores: Roberta Canario, Marcelle Badaré, Rodrigo Johnsson & Elizabeth Neves

Capitulo 2: Spongiopsyllus redactus a new species of Entomolepididae (Copepoda,

Siphonostomatoida) associated with a scleractinian coral in Brazil

Autores: Roberta Canario, Elizabeth Neves & Rodrigo Johnsson

O primeiro capitulo serd submetido ao periddico: Scientia Marina (ISSN 0214-8358 -
impresso; ISSN 1886-8134 — online).

O segundo artigo foi submetido e aceito no periddico: Zoosymposia (ISSN 1178-9905 —
impresso; ISSN 1178-9913 — online).

As normas dos periddicos estdo descritas nos Anexos 1 e 2.

Associado ao Capitulo 1 foi desenvolvido um ‘Manual ilustrado das espécies de
Cryptochiridae do Atlantico’ que serd relevante ao estudo comparativo das espécies
registradas para a costa brasileira. Neste manual encontram-se as ilustragdes das descri¢des
originais, bem como de revisdes, das espécies do Atlantico incluindo, adicionalmente,
aquelas do Pacifico que possuem a regido anterior da carapaca deflexionada. Este manual

encontra-se listado no Apéndice 1.
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ABSTRACT

The family Cryptochiridae comprises a group of gall-crabs that lives as obligatory
symbionts of scleractinian corals. Along the Brazilian coast only three species belonging to
three distinct genera have been recorded so far — Troglocarcinus corallicola, Opecarcinus
hypostegus and Kroppcarcinus siderastreicola. Troglocarcinus is monoespecific and an
emendation to genus diagnoses was proposed. Individuals bellowing to the new species are
found associated with colonies of Mussismilia sampled in three sectors of Bahia State,
northeastern region of Brazil. The new species is distinguished from its congener,
principally, by following characters: carapace with several large spines delimiting the
protogastric and mesogastric regions, antennular peduncle not extending to eyestalk,

sternite of P-1 plumose and PLP-3 of female uniramous or birramous.

RESUMEN

La familia Cryptochiridae es formada por cangrejos simbiontes obligatérios de corales
escleractineos. En la costa brasilefia, solamente trés especies perenecentes a trés géneros
distintos han sido registrados hasta el momento — Troglocarcinus corallicola, Opecarcinus
hupostegus y Kroppcarcinus siderastreicola. Troglocarcinus es monoespecifico y una
enmienda para el género ha sido propuesta en este trabajo. Los individuos pertenecentes a
la nueva especie fueron encontradas associadas a Mussismilia, y el mostreo fué hecho en
trés sectores del estado de Bahia, region nordeste de Brasil. La nueva espécie se distingue
de las congeneres principalmente por los siguientes caracteres: carapaga con muchos
espinos anchos delimitando las regiones protogastrica y mesogdstrica, pedinculo antenular
no extendido hasta el pedunculo ocular, esternito de P-1 con cerdas y PLP-3 de la hembra
unirreme o birrame.

Running title: New Troglocarcinus species associated with Mussismilia
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Cnidaria

INTRODUCTION
The family Cryptochiridae Paul’son 1875 comprises a small group of dimorphic and
cryptic crabs commonly known as ‘gall-crabs’. Defined as obligate symbionts of
sleractinians, these crustaceans are responsible for the formation of sheltering cavities on
the colony surface of coral-hosts. It is a cosmopolitan group, found from tropical shallow
waters as far as over nearly depths of 140 m in cold seas, represented by 21 genus and 47
species (Kropp and Manning 1995, Ng et al. 2008, Badaré et al. in press).

The cavities occupied by the crabs are originated by morphologic modifications of
the host growth pattern (Simon-Blecher and Achituv 1997, Simon-Blecher et al. 1999).
These modifications are directly associated with local changes of water flow due to crab
feeding activities. Two cavity models have been described — the ‘pit’ (depression), and the
‘gall’ (dome-like shelter) — the former being regularly associated to massive colonies,
while the galls have been related to branching corals (see Carricart-Ganivet et al. 2004).
Contrasting feeding habits have been also observed: pit dwellers apparently rely on organic
matter deposited on the depression and cavity borders, whereas gall dwellers usually
undergo filtration (Abelson ef al. 1991). Alternatively, gall-crabs can also feed on mucus
or coral living tissue (Kropp 1986, Simon-Blecher et al. 1999, Carricart- Ganivet et al.
2004).

A single male and a variable number of females (1, 2 or 3) may share the same
colony (Johnsson et al. 2006), with mating system apparently supported by polygyny
(sensu Orians 1969). Female cryptochirids, mostly pregnant ones, remain their whole life

inside the cavities, being rarely observed out and exposed. On the other hand, vagile males
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move around neighboring cavities, or even surrounding colonies, being sometimes ‘free-
living’ or observed inside the cavity of fertile female (Potts 1915, Edmondson 1933, Fize
and Serene 1957, McCain and Coles 1979, Johnsson et al. 2006). Beyond general
reduction of body size (5.8 mm, the largest reported female carapace vs. 4.2 mm, the
largest male carapace), cryptochirids show a striking sexual dimorphism (Kropp and
Manning 1987). Following these trends, a number of morphological characters may be also
highly variable. Indeed, gall-crabs (particularly the females) can modify drastically their
external aspect during development, challenging the identification of specimens (Kropp
and Manning 1987).

Cryptic habit, small size, dimorphism and morpho-distinctness of developmental
stages have traditionally biased the taxonomy of cryptochirids. From early 20’ to early 21’
only four genera were registered to the Atlantic Ocean. Troglocarcinus was early
designated by Verrill (1908). Eighty years later, Kropp and Manning (1987) revised the
Atlantic species and erected Detocarcinus, Cecidocarcinus and Opecarcinus. Among these
genera, only Opecarcinus occurs simultaneously in Atlantic and Pacific Oceans (Kropp
1988). In Brazil, Cryptochiridae has been hitherto restricted to Troglocarcinus corallicola
Verrill 1908 and Opecarcinus hypostegus Shaw & Hopkins 1877 (Mello 1996, Nogueira et
al. 2003, Oigman-Pszczol and Creed 2006, Johnsson et al. 2006). Nevertheless, studies
developed by Badaré et al. (in press) have recently introduced pioneer data on the gall-crab
association to Siderastrea de Blainville 1830 corals from Northern Bahia. As result, a new
genus and a new species were described, and added to the inventory of Brazilian
carcinofauna.

Previously, there was no concise description or revision of the Brazilian
cryptochirids — authors focused on the observation of the galls, undergoing identification

largely supported by literature references on the distributional patterns, instead promoting a
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thorough taxonomical analysis of the specimens (Nogueira et al. 2003, Oigman-Pszczol
and Creed 2006). The scenario has been changed by Johnsson et al. (2006) and Badar6 et
al. (in press).

The modern Mussismilia Ortmann 1890 is represented by a small group of massive
and endemic reef-building corals, namely, Mussimilia braziliensis Verrill 1868, M. hartii
Verrill 1868 and M. hispida, the later widely distributed along north- and southeastern
Brazilian coast. Similarly to M. braziliensis, M. harttii is restricted to the northeastern
section, but differs from the two congeners due to a peculiar dichotomous development of
corallites, distinguishable by the distance between calicular walls, but not forming
branches like ramose Pacific corals (Ledo et al. 2003). In respect to the endemism and
large-sized colonies, Mussismila corals are expected to harbor a very specialized symbiotic
fauna. However, the inventory of Scleractinian symbionts remains unexplored worldwide.
Therefore, contributing to the knowledge of Southwestern Atlantic Cryptochiridae, this

work intends to describe a new species of Troglocarcinus associated to Mussimilia species.

MATERIAL AND METHODS

Samples of Mussismilia spp. were haphazardly collected at 1 to 3 m depths, from three
different locations along the coast of Bahia State (Fig. 1): two from the Todos-os-Santos
Bay (TSB) — Caramuanas Reefs (Itaparica 1., 13°08'S x 38°44'W) and Boa Viagem Beach
(12°56'S x 38°30'W), and one from Southern Littoral (SL), Moreré Reefs (Boipeba I.,
13°28’S x 39°02°W). The three species were representative and collected from
Caramuanas and Moreré reefs, but M. hispida was the only species found in Boa Viagem.
Collections were carried out using a hammer and chisel — selected colonies being careful-
and immediately transferred to individual plastic bags, avoiding loss of associated fauna.

Under stereomicroscope (NIKON model SMZ 1000), the crabs were removed from galls
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with flexible forceps, but a few individuals, mostly males, were observed out the galls
(exposed on the colony surface), and among the sediment debris deposited at the bottom of
the plastic bags. The specimens were fixed in 70% alcohol for taxonomical analyses.
Colonies of Mussismilia were primarily identified in the field, the identification of species
being later confirmed with the analysis of skeleton diagnostic structures.

The gall-crab were measured and dissected under stereomicroscope. Entire
specimens and appendages were photographed with an Olympus E330 digital camera
attached to the Olympus SZX7 stereomicroscope. For description and diagnosis, the
appendages were conserved in 70% alcohol, except for the third female pleopod which was
mounted in permanent slide using CMC- 9® (Masters Chemical Company, Inc.). All
appendages were drawn in optical microscope Olympus CH30 with camera lucida. The
taxonomical terminology is based on Kropp (1990), and Kropp and Manning (1987). The
abbreviations used in the text are as follow: mm (millimeters), um (micrometer), cl
(carapace length), cb (carapace width), MXP (maxilliped), ov (ovigerous), P (pereopod),
PLP (pleopod).

Specimen-testimonies, including types, were deposited in the Cnidaria and
Crustacea Collections at the Museu de Zoologia da Universidade Federal da Bahia

(acronym: UFBA).

RESULTS

Cryptochiridae Paul’son 1875
Cryptochiridae Paul’son 1875
Lithoscaptidae Richters 1880
Hapalocarcinidae Calman 1900

Troglocarcinus Verril 1908
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Emended Diagnosis (modified from Kropp and Manning 1987): Carapace longer than
broad, deflected anteriorly at angle of about 60°, wider posteriorly. Pterygostomial region
not fused to carapace, separated by suture. Antennule basis with lateral projection,
extending to or slightly beyond eyestalk, lacking angled lateral lobe. MXP-3 with oval
exopod, slightly longer than half lateral margin of ischium; merus with distolateral
projection; anteromesial lobe of ischium extending beyond merocarpal articulation; carpus

length less than combined length of propodus and carpus. Sternite of P-1 smooth or with

setae, of P-4 with complete medial suture. P-1 visible in male, and inconspicuous in dorsal
view in adult female. Merus of P-2 with prominent mesial expansion; carpus with

prominent mesial expansion. PLP-3 of female uniramous or birramous; female opening

longitudinal and oval, lacking hood. PLP-1 of male slightly curved; apex broadly pointed,
directed slightly laterally.
Remarks: Troglocarcinus was stabilished by Verril (1908), with Troglocarcinus
corallicola as the type species. In the original description the author describe only a few
generic characters, excluding characters of legs and theirs respective sternites, and features
of female pleopods. The major characters used to distinguish Troglocarcinus from other
cryptochirids are related to the carapace, including front deflection, the denticulation of the
antero-lateral and frontal margins and the shape of the maxillipeds. The genus remained
controversial until Kropp and Manning’s (1987) revision of the Atlantic gall-crabs. The
authors provided an emended diagnosis to Troglocarcinus, transferring all other species to
distinct genera (see the article for detailed list of synonymies). Therefore, Troglocarcinus
remained monospecific, and no further species were so far described.

Troglocarcinus n.sp. was found in association with colonies of the endemic
Mussismilia (M. braziliensis, M. harttii and M. hispida), showing well established

diagnostic characters for the genus, excepting the plumose sternite of P-1, and the
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birramous PLP-3 (reported in a few females). Originally, P- is naked, and the PLP-3 is
uniramous.

Since its early description, 7. corallicola has been under reevaluation (Edmondson
1933, 1944, Fize and Serene 1957, Seérene 1966, McNeill 1968). However, none of the
studies have emphasized the morphology of the P-1 sternite, nor the female pleopods.
Serene (1962) supported the PLP-1 birramous as a stable character to the genus diagnosis.
McCain and Coles (1979) found different patterns associated with the PLP-2 of
Utinomiella dimorpha (Henderson 1906). The structure varying from uniramous to
birramous among individuals, being even inconsistent in a single specimen. Kropp (1990)
also attested the instability of the character, suggesting that the appendages would not be
reliable to differentiate cryptochirid genera. Therefore, the variation attributed to PLP-3 of
the females, as observed in the new species, may occur regularly.

Hitherto, patterns of variation of P-1 sternite, and female pleopods have not been
assessed for Troglocarcinus. Thus, to include the new species in the genus, the diagnosis
had to be emended, following the citation of the P-1sternite smooth or plumose, and the

female PLP-3 uniramous or birramous.

Troglocarcinus n. sp.

(Figures 2, 3 and 4)

Material examined - female (holotype MZBA768) and male (allotype MZBA769),
collected in Caramuanas Reefs, 04/I1/2011. 85 paratypes: being 2 females (UFBA 774;
UFBA 775) and 1 female (UFBA 827) collected in Caramuanas Reefs, 14/X11/2010; 1
female (UFBA 770), 2 females (UFBA 771), 3 females (UFBA 772), 3 females (UFBA
773), 2 females (UFBA 776; UFBA 777), 7 males (UFBA 778; UFBA 779; UFBA 780;

UFBA 826; UFBA 828; UFBA 829; UFBA 830), 1 female and 1 male (UFBA 831), 1
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female and 1 male (UFBA 832) collected in Caramuanas Reefs, 04/11/2011; 2 females
(UFBA 781; UFBA 782), 2 females (UFBA 783), 3 females (UFBA 784), 1 female (785),
6 males (UFBA 786; UFBA 787; UFBA 788; UFBA 789; UFBA 790; UFBA 791), 2
males (UFBA 792), 2 males (UFBA 793), 2 males (UFBA 794; UFBA 795), 2 males
(UFBA 796), 2 males (UFBA 797; UFBA 798), 2 males (UFBA 799), 1 male (UFBA 800)
and 2 males (UFBA 833; UFBA 834) collected in Boa Viagem Beach, 06/IX/2010. 1
female (UFBA 801), 2 males (UFBA 802), 2 females (UFBA 803), 2 females (UFBA 804;
UFBA 805), 1 female and 1 male (UFBA 806), 2 females (UFBA 807; UFBA 808), 1
female and 1 male (UFBA 809), 5 females (UFBA 810; UFBA 811; UFBA 812; 813;
UFBA 814), 3 males (UFBA 815; UFBA 816; UFBA 817), 1 female (UFBA 818), 1 male
(UFBA 819), 1 female and 1 male (UFBA 820), 1 male (UFBA 821), 2 males (UFBA
822), 2 females (UFBA 823; UFBA 824) and 1 male (UFBA 825) collected in in Moreré

Reefs in Boipeba 1., 19/11/2011.

Type locality: Caramuanas Reefs, Todos-os-Santos Bay, Salvador, Bahia, Brazil.

Description: Adult female (Figs. 2, 3, 4a, 5a) — Carapace (Fig. 2a) 1.3 to 1.4 longer than
wide, slightly inflated laterally at branchial region, narrowing slightly towards front.
Anterior part of carapace deflected (Fig. 2b) at angle ranging from 55° to 65°, most varying
about 60°, greatest amount of older (larger) specimens and less amount of younger
(smaller) specimens. Carapace with well-defined depression covering protogastric region;
posterior surface slightly convex laterally; surface ornamented with tubercles and spines,
tubercules and granules decreasing posteriorly; posterior surface smooth. Spines of
variable size delimiting protogastric region, and increasing in size towards mesogastric

region. Large spines displaced in a row on mesogastric sweland directed anteriorly towards
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frontal region. Carapace surface very plumose, setae simple, distally curved; deflected
region of front may be completely obscured by setae longer than longest spine.
Pterygostomial region (Fig. 2b) not fused to carapace, separated by distinct suture.
Prominent spine on anterolateral angle extending as far as apex of inner orbital spine. Front
concave with few spines. Anterolateral margins of carapace with 5-6 spines. Orbit U-
shaped; margin with spines next to inner orbital spine, with rare granules.

Basal segment of antennular peduncle not extending to eyestalk; dorsal surface slightly
flat, variably armed with spines and tubercles, distal spines usually largest; lateral margin
deflected ventrally. In ventral view, basal segment tapering sharply anteriorly; surface with
granules proximally and medially. Second antennal segment with raised granules on distal
half. Eyes directed anteriorly, extending beyond anterolateral angle. Cornea anterolateral,
in dorsal view occupying more than distal half of stalk. Stalk with dorsal margin
completely covered by setae, with few tubercles; ventral margin smooth showing few
tubercles laterally.

MXP-3 (Fig. 2¢) with oval exopod, reaching 1/3 of lateral margin of ischium, armed with
setae and few scattered granules. Ischium of MXP-3 with mesial convex margin minutely
projected. Surface of ischium with few, scattered plumose setae. Anteromesial lobe of
ischium extending beyond merocarpal articulation and covered with hirsute setae. Merus as
wide as long, width 0,5 times width of ischium, with few granules laterally covered with
plumose setae on outer margin and naked setae on inner side. Subsequent 3 segments
decreasing in length and size towards apical region, with setae increasing posteriorly.
Ischium and merus with several plumose setae on outer margins.

Sternite of P-1 covered by setae more concentrated on anteromesial margin where forms a
protrusion (Fig. 2d). Sternite of P-4 with complete medial suture. Chelipeds (P1) (Fig. 2e)

of equal size, not visible in dorsal view. Ischium plumose with few tubercles. Merus not
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extending beyond anterolateral angle margin of carapace; with tubercles on mesial margin
and covered by setae. Carpus and propod with spines dorsally and with setae along
margins. Dorsal margin of palm with spines, rare tubercles and setae; outer surface of palm
smooth. Dactylus longer than dorsal margin of palm, smooth dorsally, with tubercle in
basal third and discrete teeth on distal margin after tubercle.

Pereopods 2 and 3 stout, while P-4 and P-5 slenderer (Fig. 3); walking legs increasing in
size towards abdomen. Ornamentation of tubercles and spines of pereopods reducing in
size and amount towards posterior appendages, consequently more sparsely distributed.
Pereopod 2 to 5 with merus ornamented dorsally with tubercles and setae. Merus of P-2
with distomesial expansion extending towards anterolateral angle of carapace (Fig. 3a,b).
Merus projection more prominent in larger specimens and recovered with variable amount
of spines and tubercles. Inner margin of merus matching contour of carapace edge. Carpus
of P-2 longer than wide; and also showing an spiny and tuberculated expansion. Carpi of
P-2 to P-4 with clump of tubercles distally on outer surface, reducing towards posterior
legs. Propodi of P-2 and P-3 shorter than respective carpus; propodus of P-4 as long as
carpus (Fig. 3d); propodus of P-5 longer than carpus (Fig. 3e). Dactylus of P-2 and P-3
slenderer than propodus, shorter, curved, claw-like; dorsal margins smooth. Dactyli of P-4
and P-5 rotated about 90° longitudinally in relation to merus. P-5 slenderest and smoothest
walking leg (Fig. 3e). Three pair of pleopods; third pleopod birramous (as in holotype; Fig.
4a) or uniramous.

Abdomen of ovigerous female, in dorsal view, wider than carapace, somites separate, four
segments visible. Egg size (in alcohol) 0.3—0.5mm maximum diameter.

Adult Male (Figs. 4b-d, 6a): Body as in female but smaller, carapace and pereopods less
tuberculated; front less deflected than in female. Carapace narrowing towards front.

Chelipeds stout, proportionally larger than in female, visible in dorsal view, carpus
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partially extending beyond anterolateral angle of carapace. Dactylus longer than dorsal
margin of palm, with basal tooth; palm inflated. Walking legs (P-2 to P-5) slenderer, less
tuberculated, with smaller spines. Merus of P-2 with slight mesial projection distally.
Abdomen margins convex, covered with setae, telson rounded and slightly elongated (Fig.
4c). PLP-1 simple, as for genus (Fig. 4d).

Juveniles (Fig. Sc): Carapace with slight deflection anteriorly, often with anterior,
submedial shallow depression. Chelipeds equal, small, visible in dorsal view, palm of chela
not inflated. Walking legs slender and elongated. Merus and carpus of P-2 laking expanded
lobes. Amount of dorsal tubercles reduced in P-2 and P-3. P-2 to P-5 with few scattered
long setae, not obscuring surface.

Size range (based in carapace): adult females 2.4 x 2.1 mm to 5.1 x 3.7 mm — based on
35 individuals; juveniles 1.9 x 1.8 mm — based on 4 individuals; adult males 1.7 x 1.4 mm
— based on 31 individuals.

Coral hosts: Genus Mussismilia (M. hispida, M. brasiliensis and M. harttii).
Distribution: Troglocarcinus n. sp. has been recorded associated with Mussismilia in two
distinct geographical areas (the TSB, and the SL), restricted to three sampling sites (two
from the TSB, one from the SL), but the distribution pattern of the coral-host cover a wider
extension of the Bahia State — also comprising Northern Littoral. In face of this scenario,
one may suppose that the range of geographical distribution of the Troglocarcinus n. sp.

may be potentially wider than determined in this study.

DISCUSSION
The biodiversity of the Atlantic gall-crabs have been so far represented by four species:
Detocarcinus balssi (Monod, 1956), Cecidocarcinus brychius Kropp & Manning, 1987,

Opecarcinus hypostegus, Troglocarcinus corallicola. Over one century, the group
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remained unchangeable being underestimated due to general acceptance of the regional
inventory available in the specialized literature. However, increasing sampling efforts and
the focus on Brazilian endemic corals have resulted in the description of two new species
in a short-time interval: K. siderastreicola (Badr6 et al. in press) and Troglocarcinus n. sp..
In fact, old-fashionable taxonomical studies, based on morphological analyses, are still a
powerful tool for inferring trends in biodiversity and life histories. Perspectives on co-
evolutionary patterns should not be ignored: recent described cryptochirids are related to
endemic hosts, and it has not been yet signalized if the symbiotic crabs are also endemic.
Therefore, endemism and host specificity may trigger a very interesting co-evolutionary
investigation.

Summarizing, Troglocarcinus n. sp. has the diagnostic generic characters,
particularly the male PLP-1 as observed for Troglocarcinus. Comparing with the congener,
T. corallicola, the new species is distinguishable by a set of diagnostic characteristics,
including: (1) carapace deflected anteriorly, angles ranging from 55° up to 65° (deflection
around 60° in 7. corallicola); (2) carapace with several large spines delimiting the
protogastric and mesogastric regions, especially by spines in a row along mesogastric
swelling towards the front (in 7. corallicola the carapace has fewer tubercles, not forming
a row on mesogastric swelling); (3) basal segment of antennular peduncle not extending to
eyestalk (in 7. corallicola the projection of basal segment of antennular peduncle extends
to or beyond the eyestalk); (4) sternite of P-1 plumose (naked in 7. corallicola); (5) PLP-3
of female uniramous or birramous (in 7. corallicola only uniramous female PLP-3 has
been recorded so far).

Gall-crabs present sexual dimorphism and a gradient of morphological variation
during development. Accordingly to Kropp and Manning (1987) “...morphological

characteristics and the general facies, especially that of females, can change
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dramatically with age, making identification of isolated specimens difficult’ .
Troglocarcinus n. sp. shows similar modifications in general traits of adult females and
males — e.g. angle of the carapace deflection less deflected in smaller and younger females,
ornamentation of tubercles and spines also reduced in juveniles (Figs. 5, 6). In some cases,
a very young female (Fig. 5¢) may resemble an adult male (Fig. 6a). Intraspecific variation
also involves distinct color patterns, being strongly remarkable among males. Male color
ranges from completely whitish to dark striated individuals (with two distinct longitudinal
dark bands along the carapace in dorsal view) (Fig. 6a).

A distinct pattern was observed in this study. Mussismilia colonies have a typical
massive (M. hispida and M. braziliensis) or faceloid development (M. harttii), and gall-like
structures were observed (Fig. 7). For Carricart-Ganivet et al. (2004), ‘galls’ are usually
expected to occur among branching corals. In fact, a greater number of galls was observed
in M. braziliensis (63.3% of sampled colonies), following by M. hispida (34.3%) and M.
harttii (20%). If the discrepancies of the infestation values are related to habitat preference
in relation with any particular skeleton trait (e.g. size of corallites, distance of calicular
centers, calicular relief) further studies are necessary to elucidate the question.

Finally, the results also confirmed the generalist behavior of Troglocarcinus crabs.
Seven diverse scleractinian families have been used as host: Astrocoeniidae,
Caryophylliidae, Faviidae, Meandrinidae, Mussidae, Oculinidae e Siderastreidae (Wetzer
et al. 2009). In previous studies, 7. corallicola was described in association with
Mussimilia hispida (f. Mussidae) (Nogueira 2003) and Siderastrea stellata Verril 1868 (f.
Siderastreidae) (Johnsson et al. 2006, Oigman-Pszczol and Creed 2006). However, the
association between Troglocarcinus n. sp. and both, M. braziliensis and M. harttii, is
unprecedented, increasing the host list, and contributing to the knowledge on the associated

fauna of endemic coral species, as well.
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LEGENDS:

Figure 1: Sampling area of Troglocarcinus n. sp. in Bahia State, northeastern Brazil. 1,
Boa Viagem Beach. 2, Caramuanas Reef, the type locality. 3, Moreré Reef.

Figure 2: Troglocarcinus n. sp. Holotype female. a, Carapace, dorsal view. b, Carapace,
lateral view. c, Third maxilliped. d, Sternite of P-1. e, Pereopod 1. Scale bars: a, b, e =1
mm. ¢, d =500 um.

Figure 3: Troglocarcinus n. sp. Holotype female. a, Pereopod 2. b, Mesial expansion of
pereopod 2. ¢, Pereopod 3. d, Pereopod 4. e Pereopod 5. Scale bars: a, ¢, d, e =500 um. b =
1 mm.

Figure 4: Troglocarcinus n. sp. Holotype female. a, Pleopod 3. Troglocarcinus n. sp.
Alotype male. b, body, dorsal view. ¢, Abdome. d, Pleopod 1. Scale bars: a, c =500 pm. b
=2 mm. d =200 pm.

Figure 5: Morphological variation on Troglocarcinus n. sp. females, dorsal view. a, adult
ovigerous female. b, young female. c, a juvenile. Scale bars: a, b, c =2 mm.

Figure 6: Morphological variation on Troglocarcinus n. sp. males, dorsal view. a, adult

male. b, young male. c, a younger male. Scale bars: a, b, c =2 mm.
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Figure 7: Specimens of Mussismilia, hosts for Troglocarcinus n. sp. a, Mussismilia
braziliensis. b, M. hispida. c, M. harttii. Galls inside red circles. Scale bars: a=3 cm. b, ¢

=1cm.
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Capitulo 2

Spongiopsyllus redactus, a mnew species of Entomolepididae (Copepoda,
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Abstract

The family Entomolepididae is represented in the South Atlantic Ocean solely by
Spongiopsyllus, a monotypic genus found previously in association with sponges. A recent
survey on Boa Viagem Reefs, located on Salvador, Bahia State, on the northeastern region
of Brazil, has revealed a new species of the genus, Spongiopsyllus redactus n. sp., found
associated with the endemic scleractinian coral Mussismilia hispida Verrill. The new
species is distinguished from its congener, S. adventicius Johnsson, 2000, by a reduction
on the number of segments of the antennule, the ornamentation of endopodal antenna and
the setation of maxilliped and P1. An updated key to the species of Entomolepididae is also

provided.

Key words: associated copepod, Scleractinia, Mussismilia hispida, symbiotic fauna
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Introduction

The Entomolepididae Brady, 1899 is a small siphonostomatoid family of the Copepoda
comprising eleven species classified in seven genera and reported from all major oceans of
the world. Only the genera Parmulodes C. B. Wilson, 1944, Parmulella Stock, 1992 and
Spongiopsyllus Johnsson, 2000, all monotypic, have been recorded so far within the
Atlantic Ocean (Wilson 1944; Stock 1992; Johnsson 2000). Among these three genera,
Spongiopsyllus is the only one recorded from the South Atlantic Ocean. Boxshall & Halsey
(2004) stated that poriferans are the most common host group for the Entomolepididae.
The present study describes a second species of Spongiopsyllus from Brazil and the first
report of an entomolepidid associated with the scleractinian coral Mussismilia hispida

Verril (Mussidae). An updated key to the species of Entomolepididae is also given.

Material and methods
A colony of Mussismilia hispida was hand-collected at a depth of 3 m at Boa Viagem
Reefs, Salvador, Bahia (12°56'S, 38°30'W) (Fig. 1). The colony was placed in a plastic bag
filled with seawater and then transported alive to the laboratory where it was fixed in 70%
ethanol. The sample washing was filtered throught a plankton net of 100 um, transferred to
a petri dish filled with ethanol, and sorted for copepods under a dissecting microscope.
The holotype was cleared in lactic acid, stained in Chlorazol Black E, dissected,
and mounted permanently in CMC-9® (Masters Chemical Company, Inc.) mounting
media. All drawings were made with the aid of a drawing tube fitted on an Olympus CH30
microscope. The length of the antennule segments were measured along the posterior, non-
setiferous margin. For the antennule formula Roman numerals indicate the ancestral
segments followed by the number of setae in Arabic (Huys & Boxshall 1991). For the

armature formula of legs 1-4, Roman numerals represent spines and Arabic numerals
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indicate setae. Abbreviations P1-P5 refer to legs 1-5, and MNRJ refer to Museu Nacional
of the Universidade Federal do Rio de Janeiro.
The specimen studied is deposited in the Museu de Zoologia of the Universidade

Federal da Bahia (MZBA).

Results

Spongiopsyllus redactus n. sp.

(Figs. 2-4)

Material examined. Holotype f# (UFBA 400 CRU), associated with Mussismilia hispida
at 3 m depth in Boa Viagem Reefs, Salvador, Bahia, Brazil, collected by LABIMAR, 2
March 2010. Spongiopsyllus adventicius, paratype f# (MNRJ 11416)

Description of female. Mean body length (excluding caudal setae) 1089 um and
mean body width 718 um. Prosomal shield flattened (Fig. 2A), with radiating bands along
outer margin. Pedigerous somites 2—4 not fused.

Urosome (Fig. 2B) 4-segmented. Genital double-somite fused with fifth pedigerous
somite, 170 um long, and with length:width ratio 1.4:1. Three postgenital somites present,
all wider than long (45 x 64, 23 x 52, 41 x 50 um, respectively). Prosome:urosome length
ratio 1.5:1. Caudal rami (Fig. 2C) elongate, 86 um long, with setules along inner distal
margin, and armed with 6 plumose setae distally. Seta I absent; setae II-VII 36, 30, 93,
147, 42 and 34 um, respectively.

Antennule (Fig. 2D) slender, 204 um long (not including setae), and 15-segmented.
Length of segments: 49, 20, 21,7,9,9,10,9,7,7,7, 17,9, 7 and 17 um, respectively.
Segmental homologies and setation as follows: 1-1; [I-111-2; IV-VI-6; VII-2; VIII-2; IX-
XIII-6; XIV-1; XV-1; XVI-1; XVII-1; XVIII-1; XIX-2; XX-2; XXI-1 +ae; XXII-XXVIII-

11. All setae naked. Aesthetasc 53 pm long. Antenna (Fig. 2E) 186 pm long (including
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distal claw); basis 68 um long. Exopod 1-segmented, 45 um long, and with 2 unequal, sub-
distal setae and 6 small spinules along lateral and distal margins. Endopod 2-segmented;
first segment 47 um long, unarmed; second segment 23 um long and ornamented with row
of setules along outer margin, 3 naked setae and 1 straight, short (41 um) terminal claw
bearing setules on outer distal margin.

Oral cone 816 um long, reaching anal somite (Fig. 2A). Mandible (Fig. 3A)
comprising stylet and slender 2-segmented palp measuring 37 and 45 um long,
respectively. Stylet slender, with subapical denticulated margin. Palp with second segment
armed with 2 apical, unequal plumose setae and ornamented with setules along outer
margin.

Maxillule (Fig. 3B) bilobed; inner lobe 40 um long, armed with 3 short apical setae
and ornamented with setules along inner margin. Outer lobe 35 um long, armed with 3
long setae. All setae naked. Maxilla (Fig. 3C) with syncoxa and curved claw measuring
164 and 145 um long, respectively. Maxilliped (Fig. 3D) 5-segmented, 214 um long
(excluding claw); syncoxa 54 um long, with inner seta; basis 103 um long, unarmed.
Endopod 3-segmented, 19, 24 and 28 um long, respectively, and bearing 2, 1, 1 setae plus
curved claw; latter measuring 48 um long. All setae naked.

P1-P3 (Figs 3E-F, 4A) biramous, with 3-segmented rami. P4 (Fig. 4B) with 3-

segmented exopod and endopod absent. Armature formula of P1-P4 as follows:

Coxa Basis Exopod Endopod
P1 0-1 1-1 I-1; I-1; 1I1,2,2 0-1;0-2; 1,2,3
P2 0-1 1-0 I-1; I-1; OLL4 0-1; 0-2; 1,2,2
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P3 0-0 0-0 I-1; I-1; ILL4 0-0; 0-1; 0,1,1

P4 0-0 0-0 I-1; I-1; ILL3 Absent

Third endopodal segment of P1 (Fig. 3E) prolonged distally into sharpened process,
therefore distal setae located sub-distally on inner margin. Free exopodal segment of P5
(Fig. 2B) elongate, curved, 134 um long, reaching distal margin of genital double-somite,
and armed with 2 distal and one outer plumose setae.

Male. Unknown.

Etymology. The specific name ‘redactus’ means reduction in Latin, referring to the
curtailment of some appendages as compared to S. adventicius Johnsson, 2000, the other
known species of the genus.

Remarks. Spongiopsyllus redactus n. sp. has all the characters of the genus
Spongiopsyllus such as body shield covering the urossome, except for the tip of the caudal
rami and three postgenital urossomites in female, and also shares with S. adventicius the
reduction of the leg setation. In original description of Spongiopsyllus adventicius,
Johnsson (2000) described the second segment of the mandibular palp as having 3 setae, a
very uncommon condition , and the the antennal endopod as being 3-segmented, with the
formula 0, 1, 2+claw, yet the illustration of this appendage shows the formula 0, 0, 3+claw.
Analyzing a paratype female (MNRJ 11416) we clarify these misinterpretations.
Spongiopsyllus adventicius present a 2-segmented palp armed with 2 distal setae and the
antennal endopod 2-segmented, with the first and second third endopodal segment
unarmed, and third endopodal segment bearing 3 setae and 1 terminal claw, both as
observed in S. redactus n. sp.

However, the new species can be can distinguished from its congener by having a

15-segmented (vs. 17-segmented) antennule, second segment of endopodal antenna
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ornamented with row of setules along outer margin (vs. naked), endopodal maxilliped 3-

segmented with formula 2,1,1+claw (vs. 0,2,14+claw), and the third endopodal segment of

P1 with setation 1,2,3 (vs. 1,2,2). This combination of unique characters supports our
decision to establish a new species, and therefore expands the number of species of
Entomolepididae to twelve.

Considering the possible hosts for Entomolepididae, Entomopsyllus stocki Kim,
2004 was described in association with octocoral, Tubipora musica (Linnaeus), from the
coast of Madagascar. Thus, this is, so far, the first record of Entomolepididae associated
with scleratinian corals, the first register of a coral of the Mussidae as host and the first

cnidarian association reported from the Atlantic Ocean.

Key to the species of the Entomolepididae (adapted from Johnsson, 2000)

1 Pedigerous somite 3 fused with 4; Pedigerous somite 2 free in dorsal view (Parmulodinae

Eiselt, 1959) ... 2

- Pedigerous somites 2 and 3 free in dorsal view (Entomolepidinae Eiselt, 1959) ... 4
2 Most of urosome hidden under body shield... 3

- Most of urosome exposed ... Parmulella emarginata Stock, 1992

3 P3 biramous ... Parmulodes verrucosa C. B. Wilson, 1944

- P3 uniramous ... Paralepeopsyllus mannarensis Ummerkutty, 1960

4 P4 absent (Entomolepis Brady, 1899) ... 5

- P4 present ... 6

5 Caudal ramus 5-6 times longer than wide ... E. ovalis Brady, 1899

- Caudal ramus at least 10 times longer than wide ... E. hamondi McKinnon, 1988

6 P4 endopod absent ... 7
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- P4 endopod reduced to a single small segment (Lepeopsyllus Thompson & Scott, 1903)
.. 8

7 Three postgenital somites in female and four in male (Spongiopsyllus Johnsson, 2000) ...

9

- Two postgenital somites in female and three in male (Entomopsyllus McKinnon, 1988)
.. 10

8 Female antennule 15-segmented ... L. typicus Thompson & Scott, 1903

- Female antennule 13-segmented ... L. ovalis Thompson & Scott, 1903

9 Female antennule 17-segmented ... Spongiopsyllus adventicius Johnsson, 2000

- Female antennule 15-segmented ... Spongiopsyllus redactus n. sp.

10 Endopod of P1 shorter than exopod ... E. nichollsi McKinnon, 1988

- Endopod of P1 longer than exopod ... 11

11 Female antennule 16-segmented, exopod of P4 with armature ILL,3 ... E. adriae
(Eiselt, 1959)

- Female antennule 15-segmented, exopod of P4 with armature ILL?2 ... E. stocki Kim,

2004

Acknowledgements

The authors thank Prof. K. Nagasawa (Hiroshima University), Dr. D. Tang (Hiroshima
University), and Dr. J. Kalman Passarelli (Cabrillo Marine Aquarium) for the opportunity
of presenting the present results at the 1% International Workshop on Symbiotic Copepoda.
We would like to thank Museu Nacional of the Universidade Federal do Rio de Janeiro for
their support. The authors are also very thankful to two anonymous reviewers and, above
all, to Dr. D. Tang, who made very relevant and important comments to improve the draft

manuscript. RJ also thanks FAPESB for financial support (APR0137/2010).

56



References

Boxshall, G.A. & Halsey, S.H. (2004) An Introduction to Copepod Diversity. The Ray
Society, London, 966 pp.

Huys, R. & Boxshall, G.A. (1991) Copepod Evolution. The Ray Society, London, 468 pp.
Johnsson, R. (2000) Spongiopsyllus adventicius new species and genus of Entomolepididae
(Copepoda: Siphonostomatoida) associated with sponges in Brazil. Hydrobiologia, 417,
115-119.

Stock, J.H. (1992) Entomolepididae (Copepoda: Siphonostomatoida) from the Antilles.
Studies on the Natural History of the Caribbean Region, 71, 53—68.

Wilson, C.B. (1944) Parasitic copepods in the United States National Museum.

Proceedings of the United States National Museum, 94, 529-582.

57



Figure Captions

FIGURE 1. Location of the collection site at Boa Viagem Beach, Bahia (BA), Brazil.
FIGURE 2. Spongiopsyllus redactus n. sp., female (holotype: UFBA 400 CRU). A,
habitus, dorsal view; B, urosome; C, anal somite and caudal rami; D, antennule; E,
antenna; Scale bars: A =200 um; B = 100 um; C-E = 50 pm.

FIGURE 3. Spongiopsyllus redactus n. sp., female (holotype: UFBA 400 CRU). A,
mandible; B, maxillule; C, maxilla; D, maxilliped; E, P1; F, P2. Scale bars: A—F = 50 um.
FIGURE 4. Spongiopsyllus redactus n. sp., female (holotype: UFBA 400 CRU). A, P3; B,

P4. Scale bars: A-B =50 pum.

58



59



oA e e —

= m\%ﬁﬂﬂﬁﬂﬂﬂ%\//\/f
T NS
SR

<
N s

L
- NNM\NINR. <SE
=2 \;M%MWM\W\VN&M\\%N\MM\AI/A/ RSO

. SSes A
=S =K
/47/;02/}1/1241}/7/%%/// =

&w\\“\\a\‘n\\\\\\\\\\\

== -
:ﬁ!ﬂ ‘/ .

AN

60




)
4
Ny

LEESS) AL
//x Z Ve
D\:?// \\\YW\\ // V\\\W\\N\\\

y A

:\\\

4 9
X\\R\
vy

/
47

C

e e e
P s
L e T
I\rVrJV.\\\\\\

222 PP IN\//V¢//////A
22222 = N [l//l/
| ST —

A e ——

/ﬂ//// SaSTEELL
Z i rﬂ\\\\\\
I

é///( S

61



e
I

N

BEONNN . .
NS
TS

N
A}\\\}Q&i\?ﬁ/fj
=77 =
v ’

62



Conclusoes gerais

A fauna associada aos corais escleractineos compde uma gama particularmente
diversa de formas de vida simbidticas, cujas especializagdes contribuem ao delicado
equilibrio tréfico das comunidades coralineas e sistemas recifais. Embora desempenhem
um relevante papel ecoldgico, organismos de hdbito criptico, de tamanho reduzido,
permanecem negligenciados pelos estudos taxonOmicos. Trata-se de uma parcela
significativa da biodiversidade dos invertebrados marinhos que se mantém inexplorada.
Tanto para copépodes sifonostomatdides quanto para o grupo dos caranguejos-de-galha,
observa-se que os esforcos no sentido de se avaliar as diagnoses e de se buscar novas
associacdes, t€m resultado em registros inéditos e, mesmo novas espécies (0 que sustenta e
reitera o sucesso das metas da presente dissertacao).

Os Cryptochiridae sdo um grupo controverso, pois refutam os paradigmas do
parasitismo, sem, contudo, revelar sua verdadeira natureza. E possivel que atuem no
controle de microorganismos patogénicos mantendo a integridade dos tecidos do coral-
hospedeiro. Entretanto, caracteristicas de seu modo e ciclo de vida permanecem
especulativas. Considerando as atuais atengdes as condicdes de degradagao dos recifes e de
doencas proliferando entre os corais escleractineos, os caranguejos-de-galha se destacam
como possiveis simbiontes mutualisticos de elevado valor ecoldgico. Inclusive, ao longo
do desenvolvimento deste trabalho, ndo foram observados caranguejos-de-galha em
coldnias aparentemente ‘nao sauddveis’ (com tracos de despigmentacdo). Esse e outros
aspectos da simbiose entre Scleractinia e Cryptochiridae merecem atencdo e devem ser
futuramente abordados.

Em relagdo a nova espécie, altera-se o status monoespecifico de Troglocarcinus.
Adicionalmente, foi revista a diagnose, proposta por Kropp & Manning (1987), com
inclusdo de novas caracteristicas de valor taxondmico e que sustentam a variacdo
morfolégica do género.

A biodiversidade dos copépodes sifonostomatdides associados aos invertebrados
comegou a ser efetivamente revelada com os estudos de Johnsson (1998, 2000, 2001,
2002) e Johnsson et al.(2002). Desde entdo, inimeras novas espécies foram adicionadas ao
inventdrio da fauna de Siphonostomatoida do Atlantico Sul. S3o organismos tipicamente
parasitas, que no litoral brasileiro sdo descritos principalmente em associagdo com

esponjas. Essa pode ser uma tendéncia relacionada ao enfoque sobre o tdxon-hospedeiro.
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De 2000 (ver Johnsson, 2000) até o momento atual, Spongiopsyllus permaneceu
monoespecifico e estritamente relacionado a esponja (i.e. Aplysina). Embora a espécie
tenha sido originalmente descrita para o setor nordeste (i.e. Pernambuco e Bahia),
permaneceu por um longo intervalo de tempo sem novos registros. Assim, somam-se dados
relevantes a taxonomia e ecologia do género, pois ndo apenas foi descrita uma nova
espécie como foi observada a associagdo com um novo hospedeiro — nio antes registrado
para a familia Entomolepididae: o coral endémico Mussismilia hispida.

Finalmente, ressalta-se que a fauna coralinea brasileira possui caracteristicas
peculiares de estrutura e composi¢do, particularmente no setor nordeste onde se destacam
formacdes recifais de origem biogénica. Supondo que os corais endémicos possam abrigar

uma carcinofauna diversa, os resultados aqui apresentados compdem um cendrio ainda

embriondrio do verdadeiro potencial de novas espécies para o Atlantico Sul.
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Legends of illustrations should be listed after the list of references. When preparing
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cm, with the online edition of A4 size and print edition A5 size. Image files should be
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when font size and width of the table are changed. Please do not use Tab key or space bar

to type tables.

If possible, please use the common font Times New Romans. Formatting should be

restricted to bold, italics and indentation.
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OPEN ACCESS
Free online access of your paper can be arranged if you can

pay US$20 per page, which partially offset the production cost of the paper. This option
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Apéndice

MANUAL ILUSTRADO DAS ESPECIES DE
CRYPTOCHIRIDAE DO ATLANTICO

(Incluindo espécies do Pacifico que possuem a regiao anterior da

carapaca deflexionada)
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CECIDOCARCINUS BRYCHIUS
Kropp & Manning

Wi

Fémea: a, vista dorsal da carapaca; b, vista lateral da carapaca; c, MXP-3; d, esternito da P-
I; e-1, P-1 a P-5. Escalas: a,d-i =1 mm; b=2.1 mm; ¢ = 0.5 mm.
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CECIDOCARCINUS BRYCHIUS
Kropp & Manning

=

Macho: a, vista dorsal da carapaca; b-f, P-1 a P-5; g, detalhe do PLP-1; h, PLP-1. Escala: a-
f,i=1mm; g=238 um; h=95 um.
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DETOCARCINUS BALSSI

(Monod)

84

Fémea: a, vista dorsal da carapaca; b, esternito da P-1; ¢, vista lateral da carapaga; d-h, P-1 a

P-5; 1, MXP-3. Escalas: a,cch=1 mm; b, i =0.5 mm.



DETOCARCINUS BALSSI
(Monod)

Macho: a, vista dorsal; b, PLP-1; c, abdomen. Escalas: a-b de Monod, 1956; ¢ = 0.5 mm.
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OPECARCINUS HYPOSTEGUS
(Shaw and Hopkins)

Fémea: a, vista dorsal da carapaca; b, vista lateral da carapaga; c, esternito da P-1; d, MXP-
3; e-1, P-1 a P-5. Escalas: a-c, e-i=1 mm; d =0.5 mm.
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OPECARCINUS HYPOSTEGUS
(Shaw and Hopkins)

Macho: a, vista dorsal da carapaga; b-e, P-1 a P-4; f, PLP-1; g, abdomen. Escalas: a = 0.8
mm; b, e, g=0.5 mm; c-d = 1 mm; f=238 um.
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TROGLOCARCINUS CORALLICOLA
Verrill

Fémea: a, vista dorsal da carapaca; b, vista lateral da carapaca; c, MXP-3; d, esternito da P-
I; e-1, P-1 a P-5. Escala: a-b = 0.8 mm; ¢c-d = 0.5 mm; e-i = 1 mm.
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TROGLOCARCINUS CORALLICOLA
Verrill

Macho: a, vista dorsal da carapaca; b, vista dorsal do juvenil (pereépodos direitos
omitidos); c, viso lateral da carapaga; d, PLP-1; e, abdomen; f-j, P-1 a P-5. Escalas: a = 0.8
mm; b=2.1 mm;c,e, g-j=1mm;d=238 um; f=1.3 mm.
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KROPPCARCINUS SIDERASTREICOLA
Badaro et al.

Hol6ipo fémea:. A., cvista dorsal da carapaca; B, vista lateral da carapaga; C, regido
pteriogostomial com sutura, vista ventral; D, visdo dorsal da margem anterolateral da
carapaga; E, MXP-3; F, quelipede. Escalas: A, F = 1.0 mm; B-E = 0.5 mm.
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KROPPCARCINUS SIDERASTREICOLA

Badaro et al.
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Holéipo fémea: A, esternitoda P-1; B, P-2; C, P-3; D, P-4; E, P-5; F, PLP-3. Escalas: A-F

0.5mm.
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KROPPCARCINUS SIDERASTREICOLA
Badaro et al.

Alé6tipo macho: A, vista dorsal da carapaca; B, abdomen; C, PLP-1. Escalas: A = 1 mm;
B-C = 0.5 mm.
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CRYPTOCHIRUS CORALLIODYTES
Heller

Fémea: a, vista dorsal da carapaca; b, vista lateral; c, esternitos tordcicos; d, P-2; e,
epistossomo; f, MXP-3; g, endépodo do MXP-1; h, MXL-1. Macho: i, abdomen; j, PLP.
Eacalas: b=2.1 mm; ¢ = 1.0mm; a = 0.8mm; d, i = 0.7mm; f = 0.4mm; e = 0.3 mm; g, h =
0.2mm; h = 0.1 mm.
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DACRYOMAIA EDMONSONI
(Fize & Serene)

Fémea: a, vista dorsal da carapaca; b, vista lateral; c, esternitos tordcicos; d, P-2; e,
espistossomo; f, MXP-3; g, endépodo do MXP-1; h, MXL-1. Macho: i, abddmen; j, PLP-1.
Escalas: a-c,i=1.0mm; d =0.5 mm; f=0.3 mm; e =0.2 mm; g, h, j =0.1 mm
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DACRYOMAIA JAPONICA
(Takeda & Tamura)
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Fémea: a, vista dorsal; MXP-3. Escalas: a =2 mm, b = 0.5 mm.
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FIZESERENEIA HEIMI
(Fize & Serene)
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Fémea: a, vista dorsal da acrapaca; b, vista lateral; c, esternitos tordcicos; d, P-2; e,
epistossomo; f, MXP-3; g, endépodo do MXP-1; h, MXL-1. Macho: i, abdéomen; j, PLP-1.
Escalas: a,b,d,i=1.0 mm; ¢ =0.9 mm; e =03 mm; g, h, j = 0.1 mm.
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FIZESERENEIA ISHIKAWAI
Takeda & Tamura

Fémea: a, vista dorsal; b, MXP-3. Escalas: a =3 mm, b =0.5 mm.
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FIZESERENEIA LATISELLA
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Fémea: a, vista dorsal da carapaca; b, vista lateral da carapaga; c, P-1; d, P-2; e, P-5; f,

dactilo da P-5. Escalas: a-f = 1 mm.
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FIZESERENEIA LATISELLA

Macho: a, vista dorsal da carapaca; b, vista lateral da carapaca; c, P-1; d, P-2; e, PLP-1.
Escalas: a,c-d=1 mm; b=0.5 mm; e =2 mm.
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FIZESERENEIA STIMPSONI
(Fize & Serene, 1956)

Fémea: a, vista dorsal; b, MXP-3. Escalas: a =2 mm; b=1 mm
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FIZESERENEIA THOLIA
Kropp

Fémea: a, vista dorsal da carapaca; b, vista lateral da carapaga; c, P-1; d, P-2, e, P-5; f,
dactilo da P-5. Escalas: a-b, d = 0.5 mm; e-f =1 mm; ¢ = 1.1 mm.
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LITHOSCAPTUS GRANDIS
(Takeda & Tamura)
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Fémea: a, vista dorsal; b, MXP-3; Macho: c, vista dorsal; d, abdomen; e, PLP-1. Escalas: a
=5mm;b,e=1mm; c-d =2 mm.
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LITHOSCAPTUS HELLERI
(Fize & Serene, 1957)

Fémea: a, vista dorsal; b, MXP-3. Escalas: a =2 mm; b = 0.5 mm.
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LITHOSCAPTUS PACIFICUS
(Edmondson)

Fémea: a, vista dorsal da carapaga; b, vista lateral da carapaga; ¢, vista média da anté€nula
esquerda; d, MXP-3, e, P-1; f, P-2; g, P-3; h, P-5. Macho: i, P-1; j, abdomen.
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LITHOSCAPTUS PARADOXUS
Milne Edwards

Fémea: a, vista dorsal da carapaca; b, vista lateral da carapacga; c, esternitos tordcicos; d-h,
P-1 a P-5. Cerdas da superficie da carapaga e dos peredpodos omitidas. Escalas: a = 0.8
mm, b=2.1 mm; c-h =1 mm.
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LITHOSCAPTUS PARADOXUS
Milne Edwards

Fémea: a, epistossomo; b, MXP-3 (vista externa); c, antena (vista ventral); d, endépodo do
MXP-1 (vista externa). Escalas: a =0.4 mm; b = 0.6 mm; ¢ = 0.3 mm; d = 0.2 mm.
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LITHOSCAPTUS PARADOXUS
Milne Edwards
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Macho: a, vista dorsal da carapaca; b, abdomen; c, P-1; d, P-2; e, PLP-1 (vista externa).
Escalas: a-d = 1 mm; e = 0.1 mm.
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LITHOSCAPTUS PARDALOTUS
Kropp, 1995

Fémea: a, vista dorsal da carapaca; b, vista lateral da carapacga; cp, anténula, antena, e
pedinculo ocular (vista ventral); d-h, P1 a P5; i, MXP-3. Escala: a-h = 1.0 mm; i = 0.46
mm.
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LITHOSCAPTUS PARDALOTUS
Kropp, 1995

Macho: a, vista dorsal da carapaga e de P-2 a P-5; b-f, P1-P5; g, abdomen; h, PLP-1.
Escalas: a-g = 1.0 mm; h = 0.46 mm.
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LITHOSCAPTUS PRIONOTUS
Kropp
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Fémea: a, vista dorsal da carapaca; b, vista lateral da carapaga; c, esternitos toracicos; d, P-
1; e-h, P-2 aP-5. Escalas: a,cch=1mm; b=1.1 mm.
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LITHOSCAPTUS PRIONOTUS
Kropp

Macho: a, vista dorsal da carapaga; b, vista lateral da carapaca; ¢, P-1; d, P-2; e, P-5; f,
abdomen; g, PLP-1. Escalas: a, c-f =1 mm; b = 0.5 mm.
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LITHOSCAPTUS TRI
(Fize & Serene, 1956)

T

—

—

— Y T_T““[N

S

e
- =
m Qo O D (=

Fémea: a, vista dorsal; b, MXP-3. Macho: c, vista dorsal; d, abdomen; e, PLP-1. Escalas: a,
c,d=2mm;b=1mm;e=0.5mm.
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LUCIADES AGANA

Kropp & Manning

"

Fémea: vista dorsal.
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LUCIADES AGANA
Kropp & Manning

Fémea: a, vista lateral da carapaca; b-f, P1-P5. Escalas: a-b = 1.0 mm; c-f = 0.8 mm.
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NEOTROGLOCARCINUS HONGKONGENSIS
(Shen)

Fémea: a, vista dorsal da carapaca; b, vista lateral; c, esternitos tordcicos; d, P-2; e,
epistossomo; f, MXP-3; g, endépodo do MXP-1; h, MXL-1. Macho: i, abdéomen; j, PLP-1.
Escalas: a-c =2.1 mm; d = 1.0 mm; e = 0.5 mm; f=0.2 mm; g, h, j — 0.1 mm.

115



OPECARCINUS AURANTIUS
Kropp

Fémea: a, vista dorsal da carapaga; b, seccdo transversal da carapaga ao nivel do
comprimento médio; c, vista lateral da carapaga; d, esternitos tordcicos; e, olhos, anténulas
(vista ventral); f-h, P-1, P-2, P-5; 1, MXP-3 (vista externa); j, MXP-3 (vista interna do
mero); k, MXL-1 (vista externa). Escalas: a, c-d = 1 mm; b = 1.3 mm; e = 0.6 mm; f-h =
0.8 mm; i-j = 0.5 mm; k = 0.2 mm.
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OPECARCINUS AURANTIUS

Macho: a, vista dorsal da carapaca; b-d, P-1, P-2, P-5; e, PLP-1 (vista externa). Escalas: a-d

0.5 mm; e = 0.2 mm.
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OPECARCINUS CRESCENTUS
(Edmondson)

Fémea: a, vista dorsal da carapaca; b, seccdo transversal ao nivel do comprimento médio
da carapaca; c, vista lateral da carapaca (seta: granulos); d, esternitos tordcicos (seta: capuz
do gondporo); e, olhos, anténulas (vista ventral); f, P-1; g, P-2 (seta: tubérculos angulares);
h, P-5; i, MXP-3 (vista externa); j, MXP-3 (vista interna do mero); k, MXL-1 (vista
externa). Escalas: a, c-h =0.5 mm; b=1 mm; i, k = 0.3 mm; j = 0.2 mm.

118



OPECARCINUS CRESCENTUS
(Edmondson)

Macho: a, vista dorsal da carapaga; b, P-1 (seta: tubérculos conicos); ¢, P-2 (seta:
tubérculos arredondados); d, P-5; e, PLP-1 (vista externa). Escalas: a-d = 0.5 mm; e = 0.2
mm.

119



OPECARCINUS GRANULATUS

Fémea: a, vista dorsal da carapaca; b, seccdo transversal ao nivel do comprimento médio
da carapaca; c, vista lateral da carapaca; d, esternitos torpacicos; e, olhos, anténulas (vista
ventral); f-h, P-1, P-2, P-5; i, MXP-3 (vista externa); j, MXP-3 (vista interna do mero); k,
MXL-1 (vista externa). Escalas: a, ¢, d, f-h = 0.5 mm; b =0.8 mm; e, j = 0.4 mm;i=0.3
mm; k = 0.2 mm.

120



OPECARCINUS GRANULATUS
(Shen)

Macho: a, vista dorsal da carapacga; b, P-I; c, P-2; d, P-5; e, PLP-1 (vista externa). Escalas:
a-d =0.5 mm; e =0.3 mm.
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OPECARCINUS LOBIFRONS
Kropp
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Fémea: a, vista dorsal da carapaga; b, seccdo transversal da carapaca ao nivel do
comprimento médio; c, carapacga vista lateral; d, esternitos tordcicos; e, olhos, anténulas
(vista ventral); f-h, P-1, P-2, P-5; i, MXP-3 (vista externa); j, MXP-3 (vista interna do
mero); k, MXL-1 (vista externa). Escalas: a, ¢, f-h=0,6 mm; b=1 mm; d = 0.8 mm; e =
0.5 mm;1,j=0.3 mm; k=0.1 mm.
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OPECARCINUS LOBIFRONS
Kropp

Macho: a, vista dorsal da carapaca; b-d, P-1, P-2, P-5; e, PLP-1 (vista externa). Escalas: a-d
=0.5 mm; e =0.2 mm.
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OPECARCINUS PELIOPS
Kropp

Fémea: a, vista dorsal da carapaca; b, seccdo transversal da carapaca ao nivel do
comprimento médio; c, vista lateral da carapaga; d, esternitos tordcicos; e, olhos, anténulas
(vista ventral); f-g, P-1, P-2; h, P-5; i, MXP-3 (vista externa); j, MXP-3 (vista interna do
mero); k, MXL-1 (vista externa). escalas: a, c-h =0.5 mm; b= 1 mm; i, j=0.3 mm; k=0.2
mm.

124



OPECARCINUS PELIOPS
Kropp

Macho: a, vista dorsal da carapaca (seta: espinho no IOA); b-d, P-1, P-2, P-5; e, PLP-1
(vista externa). Escalas: a-d = 0.5 mm; e = 0.2 mm.
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OPECARCINUS PHOLETER
Kropp
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Fémea: a, vista dorsal da carapaga; b, seccdo transversal da carapaca ao nivel do
comprimento médio; c, vista lateral da carapaca; d, esternitos tordcicos; e, olhos, anténulas
(vista ventral); f-h, P-1, P-2, P-5; i, MXP-3 (vista externa); j, MXP-3 (vista interna do
mero); k, MXL-1 (vista externa). escalas: a-h = 1 mm; i = 0.5 mm; j-k = 0.2 mm.
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OPECARCINUS PHOLETER
Kropp

Macho: a, vista dorsal da carapaca; b-d, P-1, P-2, P-5; e, PLP-1 (vista externa). Escalas: a-d
=1 mm; e=0.3 mm.
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OPECARCINUS SIERRA
Kropp

Fémea: a, vista dorsal da carapaga; b, seccdo transversal da carapaca ao nivel do
comprimento médio; c, vista lateral da carapaca; d, esternitos tordcicos; e, olhos, anténulas
(vista ventral); f-h, P-1, P-2, P-5; i, MXP-3 (vista externa); j, MXP-3 (vista interna do
mero); k, MXL-1 (vista externa). Escalas: a, ¢, d, f-h = 0.5 mm; b = 0.8 mm; i-k = 0.2 mm.
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PELYCOMAIA MINUTA
(Edmondson)

Fémea: a, vista dorsal da carapaca; b, vista lateral; c, esternitos tordcicos; d, P-2; e,
epistome; f, MXP-3; g, endépodo do MXP-1; h, MXL-1. Macho: i, abdomen. Escalas: ¢ =
0.8 mm; a,b,d=0.5 mm; f=0.2 mm;e, g, h=0.1 mm.
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ZIBROVIA GALEA
Kropp & Manning
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Fémea: a, vista dorsal da carapaca; b, vista lateral da carapaca; ¢, MXP-3; d, esternitos
toricicos; e, P-1; f, P-2; g, P-5. escalas: a, f, e =0.25 mm; b, d, g=0.8 mm; ¢ = 1 mm.
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