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RESUMO

Os Nematoda marinhos estdo entre os grupos maisnspndominantes e diversos
metazoarios bentbnicos. Normalmente, representar®0P0 de abundancia, onde
apresentam papeéis ecologicos fundamentais. Estmsatie diversidade de Nematoda
marinho sdo em numero de milhdes de espécies, alasquuma pequena fracdo foi
descrito. Estudos taxondmicos da familia Thoraecoepsidae Filipjev, 1927 sao raros,
logo faz necessario um estudo que venha contripatia 0 conhecimento dos seus
representantes no Brasil. Este estudo teve consbivaig: (1) realizar um levantamento
sobre o “estado da arte” da Familia Thoracostordapsicom base na bibliografia
existente; (2) Descrever as novas espécies dewtafabtidas em amostras coletadas
nas Bacias de Campos e Potiguar e (3) levantamaasgicado protéica da nematofauna
de dois ambientes costeiros. Na Bacia de Campamnfaroletadas amostras de
sedimento em nov/dez de 2002 (OCEANPROF |) e jud§r003 (OCEANPROF II) a
bordo do navio Astro Garoupa. Um total de 43 estsgb longo de 9 transectos em
profundidades de 750 m, 1050 m, 1350 m, 1650 m5® 19. Na Bacia Potiguar as
amostras foram coletadas em duas campanhas (em@00469 estacdes, sendo 43 na
malha de caracterizacdo ambiental e 26 na malheatetoramento ambiental dos
emissarios submarinos do polo industrial de Guantare2008, 36 estacdes de coleta,
sendo 26 estacdes dos emissarios submarinos doirghlstrial de Guamaré e 10
localizadas a 50m, 200m, 500m, 1000m e 2000m dé@ndia dos emissarios). As
amostras foram fixadas com formaldeido (4%) sakn@condicionadas em potes
plasticos. Em laboratdrio as amostras foram elblasapara retirada dos Nematoda.
Logo ap6s foram confeccionadas laminas permangraes identificacdo genérica e
especifica, a partir de determinacdo dos dados atéometria, através de literatura
especifica. Para o levantamento protéico foramtads os Nematoda da praia de
Maracaipe e Estuario do Pina. As amostras biosedaidgicas foram coletadas com
um tubo PVC de 3,7 cm de didmetro interno, sentiaserido nos sedimentos até 10
cm de profundidade, no mediolitoral inferior, emguwea fixadas utilizando-se
diferentes tratamentos (potes com formol, formpiganado com borax e sem formol)
sendo todas mantidas resfriadas. O sedimentoutiiaglo para andlise protéica, sendo
retirados 200 Nematoda de cada tratamento, nos,daeam sonicados e centrifugados
para analise protéica usando método BCA (ProtegayAKit). Através do levantamento

realizado sobre a familia Thoracostomopsidae, ged®@bservar que existe uma



discordancia com as descricdes de alguns génemdreDos géneros da subfamilia
Enoplolaiminae Enoplolaimus Enoploidese Mesacanthiorforam os que ndo existiam
na literatura informacdes suficientes, seja deteardescritivo ou ilustrativo; j& os
génerosEpacanthione Oxyonchusséo os que apresentam dados atuais e relevantes n
identificacdo das espécies validas. Na Bacia de pBamforam encontrados:
Mesacanthion Mesacanthoides, Paramesacanthiendescricdo Egranthionsp. nov.
Na Bacia Potiguar, a familia esté representadas ggoerosOxyonchussp, Trileptium

sp, Fenestrolaimusp, sendo os génerdesacanthiorsp eEpacanthionsp edudados

ao nivel especifico. Nos ambientes estudados hongevariacdo na concentracdo dos
extratos obtidos dos organismos fixados com formaheutra e os dos organismos
tamponados com bérax, porém nao significativa. diamto, para os extratos obtidos
dos organismos sem tratamento a concentracado aeSZ1foi cerca de 78% menor.
Uma variacao significativa, ocorreu para os extratatidos dos Nematoda coletados no
complexo estuarino da Bacia do Pina- PE sem fqoramale a concentracéo protéica foi
de 80,27 pg/mL, cerca de 68% maior comparado condé&Praia de Maracaipe.
Entretanto, faz-se necessario um estudo mais détalluma vez que as metodologias
existentes que auxiliam a determinacao de protainasitras classes bioquimicas, sao
escassas, logo precisam ser ajustadas e adaptadasganismos como Nematoda que
apresentam um tamanho muito reduzido, dificultadsim a extracdo dos seus
compostos organicos. Além disso, ainda que hagrassidade de mais estudos a cerca
da composicdo protéica dos nematddeos, os primeasdtados aqui apresentados
demonstraram ser esta abordagem, uma ferramentaispoza na investigacao das
estratégias bioenergéticas e na relevancia trdficgrupo nos ecossistemas marinhos e

estuarinos.

Palavras-Chave: Thoracostomopsidae, estado déBauite de Campos, Bacia Potiguar.



ABSTRACT

Free living nematodes are one of the most aburmigainisms of marine and estuarine
sediment. The aims of this study were: (1) to dgvean update of the family
Thoracostomopsidae; (2) To identify the nematodeigs of this family in Campos and
Potiguar Basin and (3) To identify the nematofapnateic compounds in two coastal
environments. In Potiguar Basin the samples welleated in two campaigns (in 2004,
with 69 stations: 43 for environmental caracter@atand 26 for environmental
monitoring of the submarines outfalls of Guamarmdustry. In the campaigns of 2008,
36 sampling stations: 26 stattions of the submarmefalls of Guamaré industry and 10
situated at 50 m, 200 m, 500 m, 1000 m and 200@om the distance of outfalls). In
Campos Basin the samples were collected in nowdi&e002 (OCEANPROF 1) and
Jun/Jul of 2003 (OCEANPROF II) on board of the shAgiro Garoupa. A total of 43
stations were disposed in 9 transects depths (7505@m, 1350m, 1650m and 1950m).
The samples were fixed with formalin (4%) and maimed in plastic pots. In the
laboratory the samples were elutriated and the toaiea were extracted. Secondly,
permanent slides were made for identification genemd specific identification based
on morphometry, according to the specific literatulFor the proteic research,
nematodes were collected from Maracaipe Beach arad Estuary. The samples were
collected until 10cm depth with a small core andevBxed according to different
treatments using pots with formalin, with sodiunraborate 20 g and without formalin,
maintained in low temperature environments. Thansedt was elutriated for proteic
analysis and up to 200 nematodes were picked owdoh treatment. The nematodes
were sonicated and centrifuged for proteic analysisig the BCA method (Protein
Assay Kit). In literature, the specific descriptsoof the family members studied did not
present enough information for the main features.Pbtiguar Basin the family is
represented by the genef@xyonchus sprlrileptium sp, Fenestrolaimus sphere the
generaMesacanthion sgndEpacanthion spvere studied at specific level. In Campos
Basin were foundMesacanthion Mesacanthoides, Paramesacanthiand described
Epacanthionsp nv. Different profiles were found for the prateanalysis, although

further studies are needed to corroborate thesdtses

Palavras-Chave: Thoracostomopsidae, Updating, CsuBpy, Potiguar Bay.
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1 INTRODUCAO

1.1 Caracteristicas gerais e taxonomia dos Nematoda

Os Nematoda sdo animais ndo-segmentados, bilataraisioria com boca e anus e,
frequentemente, com uma cuticula complexa cobramdgpiderme. Os seus representantes
apresentam um corpo com 0,5-3 mm de comprimentomesores com 0,2 mm; com
comprimentos sao 2-40 vezes seus diametros. Enoded suas estruturas gerais do corpo,
muitas caracteristicas sdo consideradas pré-adaptmda viver em areia e lama (GIERE,
2009). Externamente e internamente sdo cilindriseado, facilmente, observado: regido
faringea, o meio do corpo e a cauda. Na porcagalenporo excretor de dificil visualizacéo,

0s 6rgaos reprodutores (vulva e espicula) e angtaona.

No Brasil, o estudo da biodiversidade de Nematodanino iniciou-se em meados do
século XX, sendo retomado no final desse mesmds€CORBISIER, 1999). A partir de
um levantamento, baseado na literatura disporéxétia para o Brasil até o ano de 2007, o
registro de 06 ordens, 50 familias, 291 géneroS8%k espécies para ambientes costeiros
(VENEKEY, 2007). Posteriormente, esses numerosrfaarescidos com a descricdo de um
novo género e uma nova espécie na Praia de TanéganBarnambuco (FONSECA-
GENEVOISet al, 2009a) e uma nova espécie para uma praia ardad3aia de Guanabara,
Rio de Janeiro (MARIAet al, 2009).

Além dos ambientes costeiros, o estudo da bioddazte de nematddeos marinhos no
Brasil passou a ser desenvolvido na Margem CorttihBnasileira, especialmente, na area do
Talude da Bacia de Campos. Fonséca-Geneatosd. (2009b) apresentou uma lista de 189
géneros, pertencentes a 44 familias e 9 ordendreDestas, Enoplida € a mais abrangente
com 13 familias. Esse material proveniente da Bagi€ampos foi objeto de intenso estudo
taxondémico, o qual resultou na descricdo de 1 m@rero e 14 novas espécies (BOTELHO
et al, 2007, 2009; CAVALCANTIet al, 2009; GUILHERMEet al, 2009; LIMA et al,
2009; SILVAet al, 2009).

Em estudos taxondémicos de Nematoda algumas cadsdictes morfoldgicas permitem

diferenciar os individuos, levando-se em consid@aa@ cuticula, setas, o arranjo de setas
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sensoriais (particularmente ao redor da cabegdglas caudais, o anfidio, cavidade bucal e
os aparatos reprodutores (LORENZEN, 1994; GIERB920

Além da morfologia geral do corpo, medidas cormosdio essenciais para a descricdo
e identificacdo de nematédeos (COBB, 1917). Enitetgpequenas diferencas podem ser
significativas e até mesmo fatores ambientais (mdiflade, tipo de sedimento, etc) podem
afetar dimensdes em nematddeos (GERAERT, 1968p Paga espécime estudado séo
utilizadas abreviacdes para as regides do corpd reesmas sao derivadas da proposta de
Coomans (1979) (Figura 1). Anterior a esta, De K1&80) introduziu um sistema de indices

que consistem de letras que designam propor¢desrgo:

a: L/mbd
b: L/ph

c: L/t

Comprimento total da faringe

Comprimento total do corpo dis

Diametro maximo da regido posterior do
corpo

Comprimento total da cauda

Figura 1. Desenho esquematico que exemplifica mgipais medidas usadas na descricéo
das espécies de Nematoda. Fonte: WareicK (1998), modificado por Fonséca-Genewetis
al. (2009b).
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Para a taxonomia dos Nematoda marinhos existe mpariante ferramenta que
auxilia na identificacdo ao nivel genérico. Ainageh a chave pictorica de identificacdo mais
utilizada é aquela publicada, originalmente, pattP& Warwick (1983). Essa chave foi,
posteriormente, atualizada por Platt & Warwick @@8Narwick et al, (1998). Além das
chaves, existem os sitios de consulta a bibliogyralos quais € possivel destacar o NEMYS
(DEPREZ, 2006). Também sao encontrados bancosdies dissponiveis com informacgdes da
estrutura, dindmica e papel funcional da meiofawma, particular Nematoda e Copepoda
(VANDEPITTE et al.,2008).

De acordo com De Legt al. (2006) uma das classificagcbes mais utilizadas, até
recentemente, dividia o filo Nematoda em duas elassSecernentea e Adenophorea
(LORENZEN, 1994). Essa classificacdo foi, originahte, proposta por Chitwood &
Chitwood (1933) e Chitwood (1937), sendo utilizadarante anos e, até mesmo

recentemente, ainda fazia parte de muitos livrdatiios e na literatura especializada.

Outras propostas de classificacdo do Filo Nematoda&zavam trés classes para esse
grupo, como por exemplo, a proposta de Inglis (988 funcdo de uma possivel néo-
monofilia para Adenophorea (DE LEM al., 2006). No entanto, nenhuma dessas propostas
de classificacdo bi ou tripartite (duas ou tréssd#a) estavam baseadas em principios da
sistematica filogenética (DE LE#t al.,2006).

Lorenzen (1994) realizou um estudo, pela primegaaplicando o método cladistico,
detalhado dos representantes de Adenophorea, émh@aim sistema de classificagdo com
base em caracteristicas morfoldgicas. Ainda asgi®@nas o uso de caracteres morfoldgicos
seria insuficiente para solucionar todos os refauieentos filogenéticos do Filo Nematoda
(DECRAEMER & SMOL, 2006).

Kampferet al. (1998) mantém Adenophorea como monofilético, e sgpasicao foi
mais tarde modificada, ou outros especialistasitaegen a monofilia. Lorenzen (1994)
preservou ‘Secernentea’ como uma classe, colocamdiz de Nematoda entre ‘Secernentea’
e ‘Adenophorea’. Entretanto, ele enfatizou que naorfias foram ausentes em

‘Adenophorea’ e varios destes taxa constituintesnfiopossivelmente parafiléticos.
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No campo da filogenia molecular, Blaxtetr al. (1998) produziu o primeiro sistema
molecular do filo usando pequenas subunidades gie€seias ribossomais nucleares (SSU).
Entretanto, estas andlises foram baseadas prim@itanem espécies terrestres e parasitas,
economicamente importantes das Ordens DorylairM@amithida, Mononchida, Rhabditida,
Trichinellida, e Triplonchida, sem incluir dadospresentativos ddaxa marinhos (ex:
Araeolaimida, Chromadorida, Desmodorida, Desmosamde Enoplida, e Monhysterida).
Além disso, estes marcadores sédo frequentemeratdosipara distinguir entre membros do
mesmo género ou familia, ndo havendo informacOestlelos para niveis taxondmicos mais
altos (THOMAS & WILSON, 1991; POWERS®t al, 1993; ZARLENGAet al, 1998;
HOBERGet al.,1999; WATTSet al, 1999; NADLERet al, 2000).

De Ley & Blaxter (2002) atualizando a classificacfioFilo Nematoda usando dados
moleculares associados a dados morfoldgicos paikaawa colocacdo daqueléaxaem que
as sequéncias de SSU ainda nao estdo disponiweigidd, o sistema foi ainda baseado, em
sua maioria, entaxa terrestres e parasitas. Com o aumento dos estmdesulares (>200
taxa analisados até agora) a classificacdo foi confiand@E LEY & BLAXTER, 2004) e
mantida depois da adicdo de numerosas espécieshamnpara a analise (MELDAét al,
2007). Atualmente De Lest al(2006) classificou o filo Nematoda da seguinte f@rm

FILO NEMATODA (Potts, 1932)

Classe Chromadorea Inglis, 1983

Subclasse Chromadoria Inglis, 1983
Ordem Chromadorida Chitwood, 1933
Ordem Desmodorida De Coninck, 1965
Ordem Desmoscolecida Filipjev, 1929
Ordem Monhysterida Filipjev, 1929
Ordem Araeolaimida De Coninck & Schuunsx&tekhoven, 1933
Ordem Plectida Malakhov, 1982
Ordem Rhabditida Chitwood, 1933

Classe Enoplea Inglis, 1983
Subclasse Enoplia Pearse, 1942
Ordem triplonchida cobb, @92
Ordem Enoplida Chitwood &itWood, 1937
Subordem Enoplina Cloiba & Chitwood, 1937
Superfamilia Enoploidea Dujard 845
Familia Enoplidea Dujardin, 1845
Familia Anoplostomatidae Gerlach & Riemann, 1974
Familia Phanodermatidae Filipjev, 1927
Familia Anticomidae Filipjev, 1918
Familia Thoracostomopsidae Filipjev, 1927
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A Familia Thoracostomopsidae Fiplipjev, 1927 entduida na Ordem Enoplida por
possuir uma cuticula lisa ou finamente estriadgads sensoriais localizados na cuticula
denominados metanemes, anfidio ndo espiral e wanjarcefalico com 3 circulos de setas,
sendo o primeiro e segundo circulos compostos petds e o terceiro circulo composto por
4 setas (padrao 6+6+4)@RENZEN 1994).

Além de apresentar estas caracteristicas acimatdespossuem uma cavidade bucal
cbnica, com um labio dorsal e dois subventraisreda com mandibulas poderosas. Eles sao
formados por trés placas mandibulares, um dordaisesubventrais que sdo embebidos nas
paredes internas da cavidade bucal (NICHOLAS, 198@HOLAS, 2007) e cada uma é
suportada com unenchium(dente) (INGLIS, 1964). Os musculos da faringe pésos,
anteriormente, a cuticula cefalica formando uma@eglenominada capsula cefalica.
Lorenzen (1981) ainda cita a auséncia de uma di@nckrvical e a presenca de duas
glandulas caudais que se estendem dentro do eppaemal, como caracteristica da familia
(NICHOLAS, 2007).

Existe uma consideravel variagdo morfologica da ilfame no grau do
desenvolvimento do complexo mandibular e esta ganigprovem a base para separagao dos
géneros nas subfamilias (WIESER, 1953). Por exemaptoluna mandibular pode ser forte e
aguela posicionada em cada placa pode se fundimgo da linha mediana e suportar dois
dentes fortes (como ernoploidesSsaweljev, 1912) ou as colunas podem permanecer
separadas com duas onchias subventrais muito grapdgetando-se da cavidade bucal,
além dos labios, mas comoachia dorsal muito reduzido (como e@xyonchusFilipjev,
1927).

Os membros da familia Thoracostomopsidae sédo amignandes e encontrados tanto
em sedimentos entremarés e infralitorais rasos HIICAS, 2007). Sao considerados como
predadores, se alimentando de turbelarios e depgquenos animais encontrados nestes
habitats citados anteriormente (GREENSLADE & NICHGH, 1991; NICHOLAS &
HODDA, 1999). Seus representantes também fazem apal pmportante regulando outras
populacdes de Nematoda, principalmente em entrendeépraias arenosas onde eles séo
considerados bastante comuns (PLATT & WARWICK, 1983REENSLADE &
NICHOLAS, 1991; NICHOLAS, 2002).
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Neste trabalho, foi realizado um estudo sobre Nedasatpara entender sua
composicao protéica, bem como, um levantamentdhadeka da familia Thoracostomopsidae,
contribuindo assim para o incremento do conheeim sobre seus representantes.
Atualmente estudos da Familia Thoracostomopsidaeras®s e no Brasil existem apenas
cinco registros de espécies desta familia, que degérito no capitulo 1, logo, existe uma
caréncia de registros sobre a mesma, necessitarellizacdo de um estudo para conhecer

um pouco mais sobre 0s seus representantes e ensetde as suas variagdes morfologicas.

1.2 Proteinas em Nematoda

A historia das proteinas comeca no século XVllinca descoberta de que certos
componentes do mundo vivo, como a clara de ovaiifadm), 0 sangue e o leite, entre outras,
coagulam em altas temperaturas e em meio acidet&wias com esse tipo de comportamento
foram denominadas albumindides (semelhantes aonaii(HANNELORE & KATHRYN,
1980).

No inicio do século XIX descobriu-se que os pria@pconstituintes das células vivas
eram substancias albumindides. Em um artigo puddicam 1838, o quimico holandés
Gerardus Johannes Mulder (1802-1880) usou pelaepanvez o termo proteina (do grego
proteios, primeiro, primitivo) para se referir as substaac@bumindides. Na verdade, foi o
sueco Jons Jacob Berzelius (1779-1848), um dos imaisrtantes quimicos da época, quem
sugeriu o termo a Mulder, por acreditar que astanbms albumindides eram os constituintes
fundamentais de todos os seres vivos (HANNELOREATKRYN, 1980).

Na virada para o século XX, o interesse pelas prasecontinuava a crescer. Os
guimicos passaram a analisar minuciosamente esdastascias, descobrindo que sua
degradacdo liberava aminoacidos. Por volta de 21@0thaviam sido identificados 12
aminoéacidos diferentes liberados pela degradacagroiinas. Face a essa evidéncia, o
guimico aleméo Franz Hofmeister (1850-1922) sugesia 1902, que as proteinas seriam
formadas por aminoacidos encadeados. Em 1906 jarhasido identificados 15 tipos de

aminoécido liberados pela degradacao de proteémag;935 esse numero subiu para 18 e, em
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1940, chegou a 20, completando a lista dos amidog&cque ocorrem naturalmente nas
proteinas dos seres vivos (HANNELORE & KATHRYN, 098

Enquanto prosseguiam as pesquisas sobre a natgwnsica das proteinas,
desenvolvia-se paralelamente o estudo das enzEmaifologia). Em meados do século XIX
ja se sabia que as enzimas apresentavam semellcantas proteinas. Entretanto, foi somente
na década de 1930 que se esclareceu definitivamaenstureza quimica das enzimas: todas
elas sdo formadas por uma ou mais moléculas deeipaot JA as proteinas sdo as
macromoléculas bioldgicas mais abundantes que emnoem todas as células. Podem ser
encontradas em uma unica célula, com enorme vaeedia tamanho e fungéo, e em diferentes
compartimentos celulares. Séo polimeros de amidosce cada residuo de aminoacido, unido
através de uma ligacéo covalente (GEIg5EL, 2003; LEHNINGER, 2006).

As proteinas podem ser classificadas quanto amsupasicdo, solubilidade, estrutura
e funcdo. A fracdo protéica de um organismo é catapweproteinas hidrosoluvéis:as que
funcionam como enzimas, triosefosfato isomeras®(Mlet al, 2009), receptores esterdides
(HANNELORE & KATHRYN, 1980; KUMAR & LITWACK, 2009), receptores de
serotonina (BLACKBURN, 2009) e moléculas carreadaramo a hemoglobina (BETTATI
et al, 2009); deproteinas hidrofébicasas quais atuam como enzimas, citocromo P450 (ISIN
& GUENGERICH, 2007) aléem de moléculas carreadai@ssimembrana tais como canais de
cloro (EDWARDS & KAHL, 2010). Asproteinas insollveis ou relativamente insolUveis
gue sdo estruturais, colagenos (GELsBEL, 2003), aquelas que constituem o citoesqueleto,
tubulinas (OAKLEY, 2000) e estruturas contractatdina (VARTIAINEN, 2008).

As Proteinas sdo sintetizadas dentro de todas laks;éde aminoacidos que séo
obtidos a partir da dieta, pela sintese ou intefexsdo ou por reciclagem a partir de proteinas
degradadas. Vinte aminoacidos comuns sdo usadosthdas para sintetizar a maioria das
proteinas; assim como muitos aminoacidos menordsitmoem para proteinas especializadas,
por exemplo, a hidroxiprolina no colageno (GEL&Eal, 2003). Uma variedade de outros
aminoacidos estdo presentes nas células que ndasaflas na sintese de proteinas, por
exemplo g3-alanina que esta presente no acido pantaténiznaa a qual € usada para fins
osmoticos, e acido y-aminobutirico, que € usadoccorurotransmissor (BEHM, 2002).

Muitas proteinas séo pos-translacionalmente mediéis pela glicosilacdo, acetilacao,
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miristoilacdo, agregacdo de co-fatores como FADpiodoxal fosfato, ou fosforilagéo, por
exemplo (JIANREN, 2009).

As proteinas possuem quatro niveis de organizasiatwral, na qual apresenta uma
sequéncia definida de residuos de aminoacidos, amestitui seu primeiro nivel de
organizacdo, assim chamado Estrutura priméria. @impo nivel, a Estrutura Secundaria,
refere-se ao arranjo regular do esqueleto da cam#ipeptidica emu-hélices, folhafl e
dobrasp. O arranjo tridimensional geral de todos os atoemosuma proteina € referido como
Estrutura Terciaria (KINCH & GRISHIN, 2002). Venyamav & Yang (1996) relatam que
algumas proteinas possuem duas ou mais cadeigepddicas separadas, ou subunidades
idénticas ou diferentes. O arranjo dessas subuesdaith complexos tridimensionais constitui

a Estrutura Quaternaria.

As proteinas podem ser agrupadas em cinco classesomformacdo estrutural
secundaria: - Toda: Proteinas que possuem somentelices como estrutura secundaria; -
Todap: Proteinas formadas apenas por folfiasa + pB: Proteinas que possuerrhélices e
folhasp frequientemente em dominios separadas! B: Proteinas que apresentam segmentos
intermisturados o-hélices e folha$) que frequientemente se alternam ao longo da cadeia
polipeptidica e — Desordenada: Incluem oligopeptdd@olipeptideos pequenos com pontes
dissulfeto ou grupamentos prostéticos e proteieasaturadas (VENYAMINOV & YANG
1996)

As proteinas de parede celular podem ser dividatastrés classes estruturais. As
extensinas, glicoproteinas basicas ricas em higrolma, serina, tirosina e lisina, contém
muitas sequéncias repetidas de Ser (Hyp)ksdo os componentes majoritarios da parede
celular priméria, podendo conter 40% de hidroxipenl As proteinas ricas em glicinas séo
caracterizadas pela repetitividade (Gly-X), em Yuigeqientemente é glicina. As proteinas
ricas em prolina e hidroxiprolina contém unidadgsetidas de Pro-Pro-Val-X-Lys, em que X
freqientemente sdo histidina, tirosina ou gliciKaEIS-SAN FRANCISCO &TIERNEY,
1990; WALDRON,et al, 2003).

Existem alguns estudos sobre a concentracdo magidNematoda, destacando os de
Lee & Atkinson (1976) estudando Nematoda parasitlescreveram que as proteinas

constituem de 50 a 80% do peso seco destes orgaiggrDanovaret al. (1999) relataram
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a que as mesmas representaram a principal clasgeimica de compostos organicos em
Nematoda (43,7 e 48,5%) costeiros e de mar profuedpectivamente, valores estes

relativamente altos comparados com outros inveatis:.

Os Nematoda tendem a ser mais estudados na sugédnga médica e veterinaria,
porque a maioria deles sdo pestes de culturasteBxisa vasta literatura para nematédeos
parasitas em relacdo a sua estrutura, sistemddicguimica, fisioldgica, imunolégica e
biologia molecular (LEE, 2002). Estudos bioquimjceavolvendo proteinas sollveis em
Nematoda parasitas foram realizados nos ultimand8 (CARNEIRO & ALMEIDA, 2001).
Entretanto, os de vida livre, ja foram estudades omior énfase no ponto de vista ecolégico,

sistematico e molecular, mas estudos bioquimigos;ipalmente protéicos, sao raros.

Estudos sobre o metabolismo geral de Nematodadz#elivre e parasitas de plantas
foram revisados detalhadamente por Barrett & Wri@#88); Chitwood (1998). Relatos
gerais foram publicados por Barrett (1981; 198389% Bryant & Behn (1989). O mais
recente estudo foi apresentado por Behn (2002xoealim levantamento detalhado sobre o
metabolismo de Nematoda parasita. Porém, estudm® s composicdo bioquimica de
Nematoda de vida livre sdo escassos. Danostaab(1999) estudaram os Nematoda de vida
livre em mar profundo e praias arenosas, levandocensideracdo seu valor nutricional
controlado por mudancas em condicbes ambientais, d@mo, avaliaram os efeitos do

formol sobre a determinacdo da composicéo biogaimic

Levantamentos sobre a composi¢cdo bioquimica, tamtque tange a composi¢cao e
variacdo de dosagem de proteinas, lipideos e caabos, ja foram descritos para outros
invertebrados marinhos. Dados prévios sobre aénélia das flutuacées na disposicdo de
alimento e da temperatura sobre a composicdo i podem ser descritos em
organismos planctonicos (BAMSTEDT, 1975, 1978; HOWK et al,. 1993) como para
organismos bentonicos (ANSELL,1974; NORBBIN & BAMBSDT, 1984; MILIOU et
al.,1992; LEHTONEN, 1996). Barnes & Blackstock (197&timaram a quantidade de
lipideos em tecidos de diferentes tipos de inveatdds. Em cracas, as dosagens foram
realizadas no corpo inteiro do animdalanus balanoidese Balanus balanug, em
caranguejos no hepatopancreas e musc@ascinus maengse, em mexilhdesMytilus

edulig em partes moles inteiras do animal. Franca (268aflzou um estudo para caracterizar



29

as proteases digestivas do Copepoda Harpacticbislae(biminiensis bem como identificar

suas enzimas digestivas.

As proteinas representaram a principal classe biiga de compostos organicos em
Nematoda (DANOVARCet al, 1999). Através de andlise em eletroforese bedsional de
extratos de estagios misturados @eelegansrevelaram pontos de gel corados em prata,
representando 2000 proteinas diferentes dentradariam entre 3,5-9 e o0 peso molecular
variando de 10-200 kDa (BINdt al, 1997). E estimado que em media a célula eugiot
expresse 05 al0000 proteinas diferentes. A donmméecproteinas também foi observada na
maioria dos estudos, quando comparada a compasig§oimica de organismos marinhos,
dentre estes Copepoda (BAMSTEDT 1975, 1978); Cateeptarpacticoida (MILIOUet al
1992), crustaceos misidaceos (BAMSTEDT, 1978); @sifeceos (VIRTUEet al 1995) e
Bivalvia (ANSELL, 1974).

Estudos voltados para averiguar concentracfesaleipas em Nematoda apresentam
certos interferentes. Um problema geralmente mhacio ao estudo da composicao
bioquimica dos organismos marinhos, principalmemenematédeos é que para iSso seria
necessario que os mesmos estejam frescos ou cdogt@eco. As amostras de meiofauna séo
comumente conservadas em formol tamponado (HIG@INSIEL, 1988). A possibilidade
de realizacao de analises bioquimicas em nemat@dessrvados em formol seria de grande
importancia, dada a completa falta de informaclelsres sua composicdo corporal e,
consequentemente, o papel quantitativo na tramsfieréde energia através das teias
alimentares bénticas (DANOVARE al, 1999).

Para a determinacdo de proteinas totais, existenosvanétodos, que foram
desenvolvidos para diferentes amostras, tais coghdas bacterianas (Biureto), proteinas
dissolvidas (Bradford), solucdes que contenhamrgemées (BCA — Acido Bicinconinico),
proteina pura (absorcdo UV), alimentos (Biuretowlyy Bradford), plasma sanguineo

(Biureto, Lowry, Bradford), plantas (Lowry), anisgBradford) entre outras.

Cada método apresenta um principio diferente eégareser analisado separadamente.
O método Biureto (GORNALIet al, 1949) envolve a mistura de sulfato de cobre skido
de sédio com tartarato de sédio, que estabilizaboecem solucdo. Segundo Zataal (1998),

ocorre a formacdo de um complexo quadrado planazotboe com a ligacdo peptidica da
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proteina, em meio alcalino. Geralmente, as conagi®s de proteinas sdo superestimadas,
uma vez que todos os compostos com grupos —NHehedalos (ITZAHKI & GILL, 1964).

O meétodo descrito por Itzahki & Gill (1964) utilizmmente sulfato de cobre e hidroxido de
s6dio na formacéo do complexo. Apresenta limiteleieccdo de 1x10mg.Le leitura de
absorbancia em 310 nm (WILSON & WALKER, 1995). Onmexo formado no método do
Biureto também pode ser lido a 540 nm, porém comosaensibilidade. Stickland (1951)
propdés um método para determinar proteinas totai€éulas bacterianas com 0s mesmos
reagentes daquele proposto por Goreatl (1949), porém com posterior centrifugacéao para

eliminar material celular e hidréxido de cobre, asmsollveis.

O método de Lowry apresenta limite de deteccdo deng.L' e leituras de
absorbancia em comprimento de onda 750 nm (LOVERdl, 1951). Neste método, ocorre
reducdo dos constituintes ativos do reagente fehot por meio das cadeias laterais de
alguns aminoéacidos que contribuem. Segundo &a#é (1998), com quatro elétrons ou pela
retirada de dois elétrons de cada unidade tetrimiegotdos peptideos e proteinas, que é
facilitada pela formacao do quelato entre o cobyes (peptideos/proteinas, tornando a reacéo
biureto mais sensivel. Segundo Wilson & Walker B)98 limite de detec¢do deste método é
de 1x10° mg.L*

No método de Bradford (1976), as leituras sdodeit&95 nm e o limite de deteccéo
é de 2x16 mg.L* (WILSON & WALKER, 1995). Ocorre ligacdo do corangzul de
Coomassie BG-250 com grupos funcionais basicosrom&icos das proteinas. Para isto
ocorrer, a proteina deve ter estrutura macromaecal seja, de 8-9 ligacdes peptidicas no
minimo. A ligacdo ocorre em dois minutos e estaadaproximadamente duas horas
(BRADFORD, 1976). Segundo Zaiket al(1998), no pH de reacdo, a interacdo entre a
proteina de alto peso molecular e o corante provadaslocamento do equilibrio do corante
para a forma anidnica, que absorve fortemente é&mBD

No método BCA - Acido Bicinconico (SMITHt al, 1985), com leituras a 562 nm e
limite de deteccéo de 0,5 mg.L-1 , ocorre formagé&acomplexo colorido com BCA, pela
reducdo do C , em meio alcalino, com proteinas (ZAlé& al, 1998). A estrutura
macromolecular da proteina, o numero de unifesijieps e a presenca de quatro
aminoacidos particulares (cisteina, cistina, tfgto e tirosina) sdo registrados como 0s

responsaveis pela formacao de cores com BCA. Estrwmio di, tri e tetrapeptideos sugerem
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que a extensdo da formacao da cor € causada peidmgue simples soma total individual-
cores produzindo grupos funcionais. Concentracégwateinas geralmente sdo determinadas
e registradas com referéncia a um curva padraonte proteina comum com o soro de
albumina bovina (BSA). Uma série de diluicdes decemtracdes conhecidas € preparada a
partir de uma proteina e sdo analisadas juntanmmmte algumas desconhecidas antes da
concentracdo de cada uma destas seja determins@daanuma curva padrao.

Smith et al (1985) declararam que este método monitora osdoloie monovalentes
produzidos na reacdo de proteinas com cobre bieal@umentando a sensibilidade do
método, como ocorre no de Lowry. Existem outrastuitias capazes de reduzir o' Ca
Cu'?, tais como Acido Urico e glicose que causam iw@ntia na determinacdo (SMIEtal,
1985). Segundo Wilson & Walker (1995) o limite detetcao é de 5x10mg.L™.

Das técnicas utilizadas para caracterizacdo deipe#t, bem com avaliar a pureza,
massa molecular de subunidades e o carater acibasico das mesmas a mais utilizada € a
eletroforese. O avanco biotecnolégico nos temposienmms mostrou a relevancia da
eletroforese como meio de analise e purificacad@rddutos de natureza protéica, quer de
origem animal quer de origem vegetal. Um grande arande com aplicacbes médicas e
biotecnolégicas usa a eletroforese com ferramen&todnldgica essencial. Uma das
contribuicbes que se conhece da eletroforese coeio de analise de material protéico na
area médica foi a analise do plasma humano. Vasbtsdos para diagnosticar doencas,
disfuncdes, inflamagdes, tumores malignos e anasatigénitas foram realizados através do
pérfil eletroforético das proteinas séricas, da ihdalnle eletroforétrica das hemoglobinas.
Outro tipo de interesse é correlacionado a muitesneas industriais (lipases, celulases,
xilanases, etc) que sdo analisadas quanto a syadecadade protéica ou heterogeneidade por

eletroforeses, nativas e desnaturantes em gellideniamida (SILVA JUNIOR, 2001).

O uso de técnicas de eletroforese em estudos deimas solUveis e enzimas
especificas em varios organismos tem se tornad® poaulares desde os anos 1969. A teoria
e aplicacdo do disco de eletroforese com gel degdamida foi primeiro descrito em
detalhes por Ornstein (1964) e Davis (1964). A pitmpesquisa bioquimica taxondmica em
nematodeos parasitas de raizes foi conduzida pisdnet al. (1971) e Hussegt al (1972),
que empregaram discos de eletroforese para condpade; proteinas e enzimas de varias

espécies dMeloidogyne
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Nesse método a separacdo das proteinas € baseatgragdo destas em um gel,
quando um campo elétrico é aplicado, sendo a wEdei de migracdo dependente da
intensidade do campo, da carga liquida da prowide coeficiente de atrito. A eletroforese
de proteinas é geralmente realizada em géis fai®spolimeros entrecruzados de
poliacrilamida, que funcionam como uma peneira owée, reduzindo a velocidade de
migracdo das moléculas em propor¢cdo ao peso matedel cada uma delas, por serem
guimicamente inertes e devido ao tamanho de seus poderem ser controlados (STRYER,

1992).

O sistema desnaturantes na presenca de SDS, aagdloubas amostras protéicas o
mais adequado é com SB&gente redutor que normaliza a carga e a formpdeinas, de
modo que o elemento de distincdo entre estas, quimeletrofore, passa a ser 0S seus pesos
moleculares. Para um grande numero de proteingsaitidade de SDS que se prende as
partes hidrofobicas das mesmas é da ordem de 1(88/yA JUNIOR, 2001). O agente
redutorp-mercaptoetanol ou ditiotreitol ao romper as pouteslissulfeto presentes, em boa
parte das proteinas, torna o acesso do SDS mdigathr as partes internas das proteinas,
além de contribuir para a separacdo de cadeiagpoigpcas mantidas por esta ligagdo
covalente (HAMES, 2002)

2 OBJETIVOS

- Realizar um levantamento sobre “Estado da arte” &amilia

Thoracostomopsidae com base na bibliografia exesten

- Descrever as novas espécies da familia Thoracoptida® obtidas em
amostras coletadas na Bacia Potiguar e da Balagpos;

- Levantar a composicao protéica da nematofaunaideadientes costeiros;
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1 INTRODUCTION

The Thoracostomopsidae are large nematodes antbamd both in intertidal and
sublittoral sand. As predators, they are belieweteed on microturbellaria and other small
animals found in these habitats (GREENSLADE & NIAHS, 1991). The individuals of
this family possess an important role, controliriigeo populations of nematodes, mainly in
intertidal sand beaches, where they are very comnm(@®LATT & WARWICK, 1983;
GREENSLADE & NICHOLAS, 1991; NICHOLAS, 2002).

The mainly morphological features of this familytie presence of orthometanemes,
strong cephalic capsule, robust cephalic setaebadal cavity with three mandibles and
three teeth. The same authors show which the fahtibracostomopsidae is divided in three
subfamilies: Thoracostomopsinae Filipjev, 1927, aaiminae De Coningk1965 and
Trileptiinae Gerlach & Riemann, 1974 (SMOL & COOMAIN2006).

Actually, taxonomic studies about the Family Thastomopsidae are rare. Initially
the first studies the were accomplished Cobb (198®bb (1933) and De Coninck &
Stekhoven (1933).

The first contribution about the updating of marmematodes it was by Wieser in
1953 that made a revision of the Order Enoplidgjev, 1927and also revised some genera
of Thoracostomopsidae, however considered this Iyams Enoplidae Dujardin, 1845.
Following for Allgen (1959) described five new sygscofOxyonchus
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In the decade of 70, few studies were consideregontant for this family: In
Warwick (1970a), Warwick (1973) and Gerlach & Riemg1974).

The major taxonomic contributions of the family Thocostomopsidae were made in
the decades of 80, 90 and 2000, that same worksiexl descritive data about new species,
like revisions and two works about geogreaphicrithstions. Some studies were published:
Lorenzen (1981), Platt & Warwick (1983), Keppnegh), Keppner (1987); Keppner
(1988). In the decades of 90 ocurred the majorrimriton of studies from this family and
published five new papers: Greesnslade & Nichal®91), Nicholas (1993) described two
new species for Nematoda (Enoplida: Thoracostordap$j Lorenzen (1994) Other relevant
studies for the family Thoracostomopsidae for tihetade were the ones of Bussau (1995)
and Nicholas & Marples (1995) The more recent staedyized by Nicholas (2002), Nicholas
(2004), Gagarin & Klerman (2006), Nicholas (20a@y Guilhermeet al. (2009).

In this study will be presents a descriptive reniswith a geographic distribution of
the valid species of the Family Thoracostomopsitlasides this we will make a list with the

older and current key of each genera.

Studies about the family Thoracostomopsidae iniBcan be observed in the table 1.
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Table 1: Genera found in environmental studieBfaizilian coast.

Genera Species Author/year Habitats Region
Enoplolaimus Enoplolaimus distortisGerlach, 1957a Sandy beach Séo Paulo
Mesacanthion Mesacanthion Gerlach, 1957b Sandy beach Séo Paulo
proximum
Mesacanthion rigens | Gerlach, 1957b Sandy beach Séo Paulo
Trileptium Trileptium stylum Gerlach, 1956 Ocean Bahia
Epacanthion Epacanthion Guilherme et al,| Deep sea Campos
agubernaculus 2009 Basin-RJ
Enoploides - Fonséca-Genevoigt | Deep sea Campos
al. (2009) Basin-RJ
Enoplolaimus - Fonséca-Genevoigt | Deep sea Campos
al. (2009) Basin-RJ
Paramesacanthion - Fonséca-Genevoigt | Deep sea Campos
al. (2009) Basin-RJ
Fenestrolaimus - Fonséca-Genevoigt | Deep sea Campos
al. (2009) Basin-RJ
Mesacanthion - Fonséca-Genevoigt | Deep sea Campos
al. (2009) Basin-RJ
Trileptium - Fonséca-Genevoigt | Deep sea Campos
al. (2009) Basin-RJ

2 MORPHOLOGY FAMILY THORACOSTOMOPSIDAE

Lips high. Only dorsolateral orthometanemes withobust scapulas but no caudal
filament (Figure 1). Inner labial sensilla robushda setiform (papilliform only in
Fenestrolaimul outer labial and cephalic setae robust and lepglermal glands with
particularly well-differentiated outlet. Inner layef cuticle forms a cephalic capsule on to
which pharyngeal muscles are attached (Figure 2ph@lic organs often present and of
variable shape, situated frontally or ventrofrogtéd the lateral setae (SMOL & COOMANS,
2006). According to Wieser (1953) variation occitmsn genus to genus. In a few cases, the
cephalic slit is modified and forms a cirrus (padieg club-shaped organ), such as in
Oxyonchus dentatuditlevsen,1919 (Figure 3). Amphids small and situated posten the

cephalic capsule or absent. Amphids are typicallgkpt-shaped (also called stirrup-shaped or
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cyathiform) fovea (Figure 4). Spacious buccal gawith three mandibles and three teeth
(one dorsal and two ventrosublateral) or with omegl eversible spear (Figure 5). Female
reproductive system didelphic-amphidelphic withidmmously reflexed ovaries (a single

posterior ovary inlMesacanthion monhystei@erlach, 1967 only). Caudal glands penetrate

into the pre-caudal region (SMOL & COOMANS, 2006).

orthometaneme

+— frontal filament

scapulus:

fine filament
clear zone
wall

ettt e —
e e e e S e = e - ——

¢ caudal filament

Figure 1: Dorsolateral orthometaneme with scapllaswithout caudal filament. Source: Lorenzen,4.99

lip
labial seta labial seta
mandible semi-lunar striation
loo%}h 6]
i onchium )
CHpRl capsule onchial cephalic capsule
cephalic seta plate cephalic seta
oesophagus e

Figure 2: Structure of the head of cephalic capstiddongitudinal section; B: plan. Source: Smol@Gomans,
2006.
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cephalic organ

Figure 3:0xyonchuslentatusshowing the cephalic organ modified forming awgtrSource: Smol & Coomans,

-

Figure 4: Two kinds of amphideal fovea pocket-sldap#h a transverse slit-like or oval aperture. $eu Smol
& Coomans, 2006.

mandible

mandibular ring

Figure 5: Mandibular plate. Source: Smol & Coom&€)6.

3 SYSTEMATIC

Phylum NEMATODA Potts, 1932
Class ENOPLEA Inglis, 1983
Subclass ENOPLIA Real1942
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Order ENOPLIDA (Filipjev, 1929)
Suborder ENORAI(Chitwood & Chitwood, 1937)
Family TRACOSTOMOPSIDAE Filipjev, 1927

Originally, the representative individuals from tfaenily Thoracostomopsidae were
placed in “Enoplidae” by some authors like Wies€953), Dujardin (1845), Platt & Warwick
(1983), Platt & Warwick (1988) and Warwiek al. (1998). OnlyThoracostomopsikilipjev,
1927 was separated and the others “Enoplidae” wixeed within of your own family by
some authors (among then, Filipjev, 1927). LikeEobplidae (withThoracostomopsiand
excluding ChaetonemaFilipjev, 1927, probably forms a holophyletic gpoulecause: in
contrast to the others Enoplida, they are uniquéhbypresence of the mandibles and also by

the presence of the onchia) onchia are absdfaplusDujardin, 1845.

Subsequently, Thoracostomopsidae, and Chaetonematiare removed from
“Enoplidae” by the follows reasons cited by Lorem£&994):

a) The Thoracostomopsidae differ frorknoplus in the structure of the
metanemes, the extension of the caudal glands imé&d the precaudal region, the
differetiation of the outlets of the epidermal glanand the setiform condition of the labial
sensilla in the first three features the Thoracosiosidae resemble the Phanodermatidae
Filipjev, 1927 extensively.

b) The Chaetonematidae differ froBnoplusin the form and position of the
amphids and metanemes; they differ fr@noplusand the Thoracostomopsidae that the
musculature of the pharynx has a completely diffeferm of insertion in the buccal cavity
region.

Lorenzen (1994) wrote about the holophyly of theofHtostomopsidae that is
established by the following holapomorphies:

a) Only dorsolateral orthometanemes with a robcegpslus but nocaudal filament are
present (LORENZEN, 1981); this feature is uniquehimi the Enoplina. The presence
exclusivelyof dorsolateral orthometanemes occutkiwithe Enoplina otherwiseonly in the
Oxystomininae, where, however, the scapulus iswedkdeveloped and has a small caudal
filament.

According to the same author, two features areatsgue within the Enoploidea:
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b) In addition to three mandibles (1 dorsal anduBventral), there are also three
onchia in the spacious buccal cavity. This compbéxXeatures cannot be called upon to
establish the holophyly of the Thoracostomopsidagause mandibles also occur in the
Enoplidae and, according to Inglis (1964: 293),hvacare absent probably at a secondary

level.

c) The labial sensilla are robust and setiform tructure (papilliform only in
Fenestrolaimus); since setiform labial sensilla @een as plesiomorphic within the
Adenophorea, this feature cannot be used to establhe holophyly of the
Thoracostomopsidae.

Thoracostomopsidae is a family that belongs toQnger Enoplida because possess
smooth cuticle, metanemes, amphids non-spiral, aleplarrangement of 6+6+4. The
subfamilies features are summarized by the presenebsence of teeth and mandibles into
the buccal cavity (SMOL & COOMANS, 2006). According Lorenzen (1994) the order
Enoplida is characterised by two synapomorphies:pitesence of metanemes, a smooth or
only weakly striated cuticle and consists of thbfamilies Thoracostomopsinae, Trileptiinae
and Enoplolaiminae. Only the subfamily Enoplolaiaenpresents individuals that are
representatives in freshwater environmental (SMOCGOMANS, 2006).

Smol & Coomans revised the Order Enoplida in 20068 ariated a key for the
subfamilies that is showed below:

1 Buccal cavity with a long eversible spear ....c....................... Thoracostomopsinae

2 Buccal cavity with three teeth of equal sizeati®d well anteriorly, mandibles small or
absent ... el T T EPLTIINGE

3 Buccal cavity with three mandibles and threetteet........................... Enoplolaiminae
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Differences diagnosis among the subfamilies withimhoracostomopsidae (SMOL &
COOMANS, 2006

Subfamily Thoracostomopsinae Filipjev, 1927

Buccal cavity with a long eversible spear made uihe elements of the three buccal
cavity sectors. Three pharyngeal glands open dgraad ventrosublaterally at the jointed

part of the spear. Marine. Type (and only) gefdimracostomopsi@-igure 6).

ventral WA K

Figure 6: Anterior region with long eversible spefrspecies typdhoracostomopsibarbata Ditlevsen 1918.
Source: Lorenzen, 1994,

According to Gerlach & Riemann (1974) six speciesendescribed for the subfamiliy
Thoracostomopsina€el. barbata Ditlevsen, 1918,T. carolae Inglis, 1964, T. ditlevseni
Filipjev, 1927,T. doveaéNarwick, 1970,T. galeataFilipjev, 1927 €T. longissimaFilipjev,
1927.

Lorenzen (1994) also wrote about the holophylyhef subfamily Thoracostomopsinae
that is established by the following holapomorphythe oral cavity there is a long spear
which is unique among the free living nematodesohding to Inglis (1964), it is made up of

the elements of all three buccal cavity sectorglisrdoubts whether the spear can justify its
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name because no author has reported having seeeried. This doubt can now be removed
(Figure 6): the spear really can be everted othh@buccal cavity. Personal observations have
shown that the pharyngeal glands open dorsallysamdentrally on the jointed part of the

spear.

Subfamily Trileptiinae Gerlach & Riemam (1974)

Three teeth of equal size are situated well anténto the buccal cavity. Pharyngeal
glands open through the teeth. Mandibles smallbseat. Only two caudal glands which
penetrate into the precaudal region. Marine. Typeé anly genusTrileptium Cobb, 1933
(Figure 7).

According to Lorenzen (1994) there is known holopgohy with which the
holophyly of the Enoplolaiminae can be establishBake following complex of features is
very characteristic: in the oral cavity there ag@ags three mandibles tree onchta at primary
level. One mandible and one onchium together foramia which can be moved back and
forth by specialized pharyngeal muscles, whereleyftbntal section of the unit is moved in
line with the body axis (INGLIS1964). A pharyngeal gland opens through eathium In
part, all three onchia are the same length, anmhrt) the dorsal onchium is distinctly smaller
than the two subventral onchia. The two subvemnghia are always mirror-images of each

other; one of the is never larger than the othegers éhe case in most Oncholaimoidea.

Figure 7: Anterior region and pharynx detail oféygenudTrileptium Cobb, 1933 Source: Lorenzen, 1994.
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Diagnosis of Genusrileptium Cobb 1933

Body cylindrical from cephalic capsule to cloacaarMibles weakly developed,
onchia strongly developed, the whole mandibular mler situated close to mouth opening.
Lips, one dorsal and two sub-ventral, low, sepdrétg shallow incisures. cephalic sensilla
setose, in three rings: six inner labial, six ouédrial and four cephalic setae (terminology
from coomans (1979) based @uenorhabditis The two posterior rings are sometimes
referred to as longer and shorter cephalic setdditi@nal setae, inserted just posterior to the
cephalic capsule, found only in males, referrechéce as sub-cephalic setae to distinguish
them from the shorter cervical setae found in Isatkes scattered along the pharyngeal region
of the body. A supplementary organ (a tubular nmkecloacal sensilum, found in many

Thoracostomopsidae, may be present or absent (NLASO2007).

Seven species were described for Trileptiinae aedlisted in Gerlach & Riemann
(1974): T. ayumInglis 1964, T. guttatum(Cobb, 1920),T. iacobinumWieser 1959,T.
longisetosuminglis 1966, T. salvadorienseGerlach 1956,T. stylumGerlach 1952 and'.
subterreneun(Gerlach, 1952).

According to Nicholas (2007) eleven species werscdieed: T. iacobinumWieser
(1959), T. guttatumCobb (1933),T. subterraneunterlach (1953)T. salvadoriens&erlach
(1955), T. otti (Jensen & Gerlach 1976),. americanum(keppner 1987),T. australis
Nicholas, 2007.T. longisetosun{inglis, 1966),T. parisetum(Warwick & Platt 1973),T.
stylum(Gerlach, 1954) an@l. ayum(Inglis, 1964).

Taxonomic key to mal@rileptium (NICHOLAS, 2007)

1. Cuticle annulated, gubernaculum absent .................... T. iacobinumWieser (1959)
cuticle not annulated, gubernaculum present............ooovvvviiiiiiiiiiiin e 2
2. Buccal cavityth single forwardly directed dorsathium ...............ccccoeeeiiiiiiniieee e 3
buccal cavity with dorsal and two sub-ventrall@Bc................ccoovvvvviiiiiiiiie s 4
3. Supplement absent, gubernaculum without apoghysi......... T. guttatumCobb (1933)
supplement present, gubernaculum with dorso-daagaphysis............ccccceeeeeeis T...

subterraneunGerlach (1953)
4. Supplement abSent .........ccccceeiiiii e T. salvadoriens&erlach (1955)
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SUPPIEMENT PrESENT ..ttt e e e e e s e e e seer e e e e e s e ssannneeaaeeaas 5
5. Dorsal onchium does not reach mandibular trassvéar, sub-ventral onchia extend
DEYONA DA ...ttt e e ——————— 6
dorsal and subventral onchia at same levetnelikbeyond mandibular ........................ 7
6. Precloacal supplement close to cloaca (6—11.um).T. otti (Jensen & Gerlach ,1976)
precloacal supplement not close to cloaca (B9 u.....T. americanunfKeppner, 1987)
7. Spicules shallow arcs, gubernaculum does ngt to@r specules...........cccvvvvvennnnnnn. 8....

spicules strongly curved distally, gubernaculithwventral peg, loops over both

SPICUIBS. ... T..australisNicholas, 2007

8. Tail long and thin, 5 times body width at cloaca.......... T. longisetosuniinglis, 1966)
tail 4 times or less than body width at cloaca.................eciiiiiiiiii e, 9

9. Gubernacula terminate in small plates each with lateral projections............. T.

parisetum(Warwick & Platt 1973)
spicules cylindrical tapering to point, guberraaou reduced to knob obscuring spicule tip
.................................................................................... T..stylum(Gerlach, 1954)
Gubernaculum without terminal projections; does abscure spicule tip........T. ayum
(Inglis, 1964).

Subfamily Enoplolaiminae De Coninck, 1965

Lips high. Buccal cavity always with three mand#bknd three teeth. One mandible
and one tooth together form a unit, which can bevedoback and forth by specialized
pharyngeal muscles, whereby the frontal sectiothefunit is moved in line with the body
axis. A pharyngeal gland opens through each tddtlihree teeth have the same length or the
dorsal tooth is distinctly smaller than the two tvesublateral teeth; the two ventrosublateral
teeth always are equal in length. The genera dierehtiated by the degree of development
of the mandible-teeth complex. This subfamily needbe revised, as the complex structure
of the buccal cavity and the head as well as thghalec organs have been insufficiently
described and misunderstood by some authors ang spties need to be redescribed.
Enoplolaiminae consist of 18 genera, including ge@usHyptiolaimus of which the type
species was considered as species inquirendurmspby Wieser (1953).
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Figure 8: Type genusnoplolaimusDe Man, 1893. Source: Smol & Coomans, 2006.

Smol & Coomans (2006) organized a key to generghimisubfamily Enoplolaiminae.
This key that is showed below is composed by 1&gerexcepHyptiolaimusof which the
type species was considered as spaogsarendum(sp ing.) by Wiesef953).

Key to genera for the subfamily Enoplolaiminae (SM&COOMANS, 2006)

1. Mandibles reduced, teeth unequal,............ccccoiii i, Saveljevia
Mandibles existing of two longitudinal bars t&ai by a thin sheath............. Epacanthion
MaNdibIES SOOI ... e 2
Mandibles arch-shaped (two longitudinal rodteaarly united by a bar)...................... 6

2. Mandibular teeth @qual...........c.oooii it e ——————————— 3
Mandibular teeth unequal......... ... e 5

3. LIPS SHHAtEA. .. .o e e Enoploides
T o ST 153 14 = L= o e .

4. Mandibles extremely long, teeth reduced in size................ccceeeiene. Metenoploides
Mandibles and teeth of normal size,.............cooiiiiiiiii i Mesacanthoides

5. Dorsal tooth reduced, mandibles with long pastepophysis.........cccccceeuen.. Filipjevia
Dorsal tooth absent, mandibles anteriorly withtral claw in
addition to lateral 1aws.........oovii i Fleuronema

6. Teeth absent, lips plicate....... ..o Parenoplus
Teeth presentand equal inlength ... e 7

Teeth present and unequal inlength.......... ..o 11
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7. Teeth arch-shaped, extending anterior to thedrbatar bar....................... Cryptenoplus
Teeth shorter than the mandibles.............cooii i e e e 8

8. Teeth with broad base and spine-shaped, anteiasf mandibles forming three large
anteriorly directed DOWS.........oooiii i Fenestrolaimus
Teeth not so and anterior bar of usual Shape............ ..o e, 9

9. Cuticle very thick with distinct 'shouldeduter labial and cephalic setae at posterior edge
of cephaliC CapSUIE. ... ..o Okranema
Cuticle of same thickness all over the body.............cooiiiieii i 10

10. Outer labial and cephalic setae positionedriamte cephalic capsule, spicules in two

ArtiCulating PaArtS. ..ot e Paramesacanthion
Outer labial and cephalic setae positionedidtle or in anterior half of cephalic

CAPSUIE . e e e Mesacanthion
Outer labial and cephalic setae positiongubaterior edge of cephalic

CAPSUIE . e e e ———————— Enoplolaimus

11. Teeth slightly unequal and far posterior, malgh a ventral file of stout setiform

SUPPIEIMENES. ..t e e e Africanthion
Dorsal tooth small, two large ventrosubldtezath extend anterior to mandibular

072 | P 12

12. Mandibular plate with denticles at inner sugfac..............cccccoeienionn . Oxyonchus
Mandibular plate with or withoutdenticles...............coooiiiiiii el Parasaveljevia

GenusSaveljevia Filipjev, 1927

Mandibles reduced or vestigial Teeth unequal, twatmosublateral ones surpassing
the anterior end of mandibles, dorsal tooth smateduced. The cephalic ring, however, can
be very well developed. Marine (SMOL & COOMANS, B)0Besides the mandible to be
vestigial or reduced, the cephalic ring, howevem e very well developed (WIESER,
1953). Four species are known according to Wiek@53) and is showed in the table 2. The
key below belongs to the same author.

A. Cephalic setae implanted in the middle of the phadic
CAPSUIE .. et e e e e ——————— S. xiphonchus

B. Cephalic setae implanted at the anterior erttie@tephalic capsule.

1. Cephalic setae more than half of the headamdier long, teeth
SHrAIGNL. .o S.hastataVieser (1953)

2. Cephalic setae not longer than half of thedhdiameter; teeth curved.
a. Cephalic setae one fourth of head diameng; cephalic ring interruptedl kolaensis
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b. Cephalic setae one half of head diametleng; cephalic ring
UNINEEITUPTEA. .. o e e e e e e e e e e e e e aerre e e S. curvidens
This species above is most probably synonymous mtbplolaimus spissignathus

Allgen 1940. The same author misunderstood thectstrel of the buccal cavity completely

and confused the teeth with the mandibles.

GenusEpacanthion (Wieser, 1953)

Cuticle usually smooth. Head broadly wedge—or cehaped. Lips high, mostly
striated. Inner labial setae long and insertedhatbiase of lip flaps; outer labial and cephalic
setae situated at middle or anterior end of ceplwapsule. Cervical setae often present and
can be numerous in males, which exhibit sexual damsem. Mandibles consisting of two
plate—shaped columns (usually long and parallgdpsged by a thin sheet of cuticle (space
between columns not solid) and only connected mmbgrby a bar (an intermediate stage
betweenEnoploidesand Mesacanthiojy mandibular teeth small with gland opening at tip
Pharynx relatively long and cylindrical; cardia pgrm. Females didelphic—amphidelphic
with reflexed ovaries at left side of the intestiMales diorchic with both testes at left side of
the intestine; Spicules mostly lorig 2.5 anal diameters long) or short; gubernaculuthowit
apophyses present or absent. Pre-anal supplenesgrpror absent. Three caudal glands, cells
pre-caudally. Tail narrowly conical or attenuat®thrine. (SMOL & COOMANS, 2006).

Key to species oEpacanthion (GUILHERME et al., 2009) (Table 3)

1 Spicules without

(oW1 0 =T = Tt U] 0o o P 2
- Spicules with
(oW1 0T g F= VoW ] 0o S SPPP 3

2 Spicules long (more 1Q0m), one pre-anal

18] 0] o11=T 0 0= o | PRSPPI E. agubernaculus
- Spicules short (less 1), without pre-anal
(5101 0 0] =] 0 1 T= o | R SPRP E. oliffi

3 Spicules short, 2-5 or fewer anal diameters

o] o U PUTUPRURPPRR 4
- Spicules long, 3 or more anal diameters

o] o TR RPPPPPTRPPRRPTN 14
- 4 Pre-anal supplement

TSl | PP 5

- Pre-anal supplement



57

5 Nine to 14 small, setose pre-anal

510 o 0] =T 0 1 T= o | £ SO SPPP 6
- Only one pre-anal
510 o] 0] =T 0 1 T= o | OSSR 7

6 Distance between tips of apical teeth about eguiaingth of mandibular columns, which

are short, stout and parallel............ ..o E.
multipapilatum

- Mandible with tips of apical teeth much closegeather than length of mandibular columns,
which are slender and diVerge at apPeX......ccuuueeeuuuuuriiiiiineeeee e E. oweni

7 Distance between tip of apical mandibular hootteee clearly much greater or much less

than length of mandibular COIUMNS..........o e 8
- Distance between apical mandibular hooks applgrabbut same as length of mandibular
(o0 8]0 11 53PS E. brevispiculum

8 Distance between tip apical mandibular hooks ngrelater than length of mandibular

(o0 010 11 30U PP 9
- Distance between apical mandibular hooks muchtlean length of mandibular
(o0 010 1 3PP 10

9 Spicules 1-2 anal diameters (58), gubernaculum a triangular plate, dorsal onati@h

smaller than other two, 12 pairs of cervical seétamale, 4 in female...............| E. mawsoni
- Spicules 0-75 anal diameters (84), gubernaculum reduced, onchia apparently ungqual
male with 12 cervical setae (female unknown)............cccceeeeeiiiiiiiiiiiiiiiinns E. pellucidum

10 Spicules 2-5 anal diameters (88), gubernaculum present (8ih) lip not
K] (1= 1 =T 0 PP E. microdentatum
- Spicules 1 anal diameter (), lip flaps striated.............ccooeeiiriieeeeee e, 11

11 Small species (1.5-2.0 mm long), male head teirsgephalic setae maximum length 30
um, inserted above cephalic arch, posterior rimephalic capsule crenelated (indistincg..
galeatum

- Larger species (2.2-2.9 mm long), male head tarsephalic setae maximum length,60,
longer than head diameter, inserted just below aléphrch, posterior rim of cephalic capsule

NOL CrENEIATEA. ... ..o ettt ennaaeeeeaeaas E. exploratoris
12 Male head hirsute with many subcephalic andicalrgetae................. E. enoploidiforme
- Male head NOL NIFSULE.......coii e e e e e e ee e aaannees 13

13 Mandibles very long and slender, mandibular mwoilsl about twice as long as distance
between apical teeth... e e ..E. gorgonocephalum
- Mandibles not long and slender dlstance betweandlbular teeth less, or only slightly
longer (1.2x), than mandibular columNs...... oo E. georgei

14 Tail long, 4 or more anal diameters, spiculesqfal length, may be annulated.............. 15
- Tall short, only 3 anal diameters, spicules alsvagnulated, may be of unequal length.....18

15 Spicules >20@m (3-3. 5 anal diameters), always annulated..................cccevvvvvrrnnnns 16
- Spicules 130-17pm (3-3. 5 anal diameters) long, not annulated.............................. 19
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16 Larger species, males and females more than 4ongyu value 27-34, onchia nearly

reaching cephalic arch, inner cephalic setae [dagM.............ooooiiiiiiiiiiiiiiiieeeee 17

- Smaller species, 2.9-3.1 mm loagyalue 117-19, onchia small, not reaching ceplzatt,

inner cephalic setae very short, [B8...........ccccooii e E. durapelle
17 Tail setae NUMErous (>10 SEtaE)........cceemreeeririrriiiiiie e e e e e e E. buetschlii
- Tall setae sparse(only two medial Setae)..cccooe o ooeeiiiiiiiiiiiiii e E. stekhoveni
18 Spicules Of UNEQUAL............ouuuiieeit e et E. nadjae
- Spicules equal iIN1ength...........ooooieieeiee e E. saveljevi

19 Head blunt anteriorly, mandibular columns patadiverging strongly at apex, male

supplement 9Qm in front Of aNUS............oovvvviiiiiiiiimm e, E. brevispiculosum
- Head pointed anteriorly, mandibular columns palaiale supplement 132—158& in
L1001 80 =1 11 1R E. polysetosum

GenusEnoploides Ssaweljev, 1912

Lips high, striated. Buccal cavity with well-devpkx solid mandibles with claw-like
anterior; mandibles not extremely slender (ratingte/width <6); teeth shorter than the
mandibles; spicules usually long, Mostly marine,o tdfreshwater species (SMOL &
COOMANS, 2006). Type specieg&. typicus Ssaweljev, 1912. According to Gerlach &
Riemann (1974) exists 34 species described forgemis, but actually already were 07 new
species described and among then 03 were not gatiemformation (Table 4) Nevertheless,
are lacking more significant data a main groupifgnost of the species according to the

length of the cephalic setae is given below:

1. Filipjev (1925, p. 141) states that several g®eof the genus under consideration are

devoid of teeth.

All species hitherto known are actually in possasif teeth fixed basally to the mandibles,

though they might sometimes be very small.

2. Brunetti (1950) stresses the discrepancy inrsgdescriptions as to the number of cephalic
setae. However, this discrepancy is attributabl¢htofact that the setae of the submedian
pairs are liable to stick together and so easitylmataken for one single seta (see also above,
Oxyonchus dentatyusAt least this explanation seems to hold goodases where species are

described either with 6 or with 10 setae.
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Wieser (1953) agrees with Brunetti op cit aboutdbestionable identity of the numerous
specimens described under the namE.débiatusis concerned, though exists doubts that the
authors are not based on the different number plaée setae in the different descriptions
(BUETSCHLI, 1874; SCHULZ, 1932; STEKHOVEN, 1935; BRSLAU & STEKHOVEN,
1940) but on the relative length of the labial setangth of tail etc. However, the present
data are too scarce to clear up the whole questiba. all species are showed in table 4.
Below, follows the reproduction of the key that vwasposed by Wieser (1953).

A. Anterior end of mandibles with three tips:
E. tridentatusSaveljev 1912
B. Anterior end of mandibles with two tips:

1. Cephalic setae measuring one third of head deame
E. brevisFilipjev 1918

2. Cephalic setae measuring 2 head diameters:
E. tyrrhenicusBrunetti 1949

3. Cephalic setae measuring between 0.5 and 1daactter.
a. Cephalic setae measuring between 50% and 5%5%adfdiameter:

aa. Spicula much longer than tail:

E. labrostriatus (Southern,1914)Enoplus |= E. arnphioxi Filipjev, 1918: The author
comments: “There is no difference between the twecks; when Filipjev wrote the
systematic part of his paper, the contribution ofitBern was apparently unknown to him
since he does not list Southerns’s two speciessikdy.

Length=5-7 mm; mandibles with basal apophyses.

E. hirsutusFilipjev1918: Length=2,8 mm; mandibles without &leagpophyses.

bb. Spicula much shorter than tail:

E. rnurrnanicusSaveljev, 1912

b. Cephalic setae measuring two thirds of head eliem

E. brattstrorniwieser, 1953

c. Cephalic setae measuring three fourths to oad tameter.

aa. Head spherical; cephalic setae equal in lerfgthcephalophorugDitlevsen, 1919)=
Enoplolairnus cephalophorus.

bb. Head not spherical; cephalic setae unequahigth.
aaa. No supplement, 7-8 preanal papilaecirrhatusFilipjev 1918

bbb. Supplement present, no preanal papillae
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(Of the species belonging to this group some aefiitiently described and some known as
females only; it is difficult to ascertain theiispective status unless new data are procured):

E. labiatus(Buetschli 1974)Enopluslabiatus E.spiculohamatuSchulz 1932.
E. typicusSaveljev 1912

E. pellucidusSaveljev 1912: the specifications in the tableowehre based on a male and a
female in my collection which do not contradict fee remarks given by Saveljev
E. paralabiatuswieser, 1953E. reductudVieser, 1953E. longicaudatusVieser, 1953

The following species are doubtful:

E. italicus (Steiner, 1921) =Enoplolaimus italicus only figure of the head without
description; 12 setae!

E. longisetosuStekhoven, 1943: only one juvenile known; verygaervical and body setae.
E. balticusStekhoven, 1935 Enoplolaimus savelfeVillgen 1929e: almost certainly juvenile
of E. labiatus.

E. macrochaetugAllgen,1920) =Enoplolaimus macrochaetus.

E. sabulicolugAllgen, 1933b) =Enoplolaimus sabulicolus.

GenusMetenoploides Wieser, 1953

As the name already suggests this genus is a fudtwelopment oEnoploides Main
characteristic is the extreme length of the mamdiblihich exceeds at least 10 times the
corresponding width at the middle of the shafttHarmore, the lips are very high and deeply
cut and the longest cephalic setae measure 2 haaeteérs or more. The teeth are very much
reduced in size. Unfortunately, males are not kndaxist only two species described for this

genus (Table 5).

M.alatus Wieser, 1953. Head diameter = 58% of diametemdt & esophagus; submedian
pairs of cephalic setae 55+23 p long. Type.

M. capitulumWieser, 1953 Body tapering exceedingly towardshbad, the head diameter
being only 16% of the diameter at the end of tlepkagus; cephalic setae 17+6,5 1 long.

GenusMesacanthoides Wieser, 1953

Transition betweerMesacanthionand Enoploides Mandibles solid with claws.
Teeth shorter than mandibles. Marine (SMOL & COOMBARO006). The lips are not striated
and the general appearance of the head is Besacanthionwhile the mandibles are quite
differently built, i.e. they are not arch-shaped baolid as inEnoploides As to the male

genital apparatus there is a great difference aiwehe two species reckoned to this genus,
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I.e. M. latignathusandM. sculptilis since in the former it is very much reduced,he latter,
however, extremely well developed (WIESER, 19533cdxding to Wieser, there are two
species described (Table 6). Type spe®lesculptilisWieser, 1953

M. latingnathus(Ditlevsen 1919) #=noplolaimus latingnathusAccessory piece very small,

supplement reduced; submedian pairs of cephake sdtequal length.

M. sculptilisWieser, 1953 - Accessory piece big, with dorsapdqysis, supplement strongly

developed; submedian pairs of cephalic setae uheyglemgth.

GenusFilipjevia Kreis, 1928

Lips high, all anterior sensilla setose. Mandildesid with posterior apophyses and
with teeth. Dorsal tooth reduced. Two large ventbbsteral teeth not surpassing the
mandibles. Marine (SMOL & COOMANS, 2006). Type armhly one speciesF.
macrolabiataKreis, 1928 (Table 7).

GenusFleuronema Greenslade & Nicholas, 1991

Large specimens, head blunt but apically roundedhdus, with distinct external
groove at base of head capsule; lip flaps low amelyf striated; lips low; mandibles solid,
with central tooth in addition to two lateral agiteeth, each with an apical lateral projection;
sub-ventral onchia large, blunt and slanting, rearls far as cephalic arch, dorsal onchium
absent; onchial glands not particularly well depeld; labial setae short and stout; cephalic
setae long and slightly clavate, with surface oreat®d by meshwork, inserted just above
base of head capsule; posterior margin of headutmpsdistinct; oesophagus long and
cylindrical; cardia pyriform; nerve ring about léhgof oesophagus from buccal cavity;
cuticle thick and smooth; female gonad on leftraéstine, outstretched; spicules heavy and
encircled by a distinct ridge which divides spiaul® half; gubernaculum and pre-anal

supplement present; three pre-anal caudal glaadlgpnical, with rounded tip.

This genus is distinguished from all other genarthe Throacostomopsidae by being
the only one known so far with a central tooth lo@ mandible. Two species are known, both

from Australia. A related genuBaramesacanthioVieser 1953, has a divided spicule butno
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central tooth to the mandible. Greenslade & Nichd[d991) revised some genera of the
Family Thoracostomopsidae and listed three speCiedble 8). Type specief. dorca
Greenslade & Nicholas, 1991. The same authors s@aue remarks about this species that is

showed below:

F. dorcaGreenslade & Nicholas, 1991 - is clearly dististpgid fromF. robustaby its more
slender mandibles, as given in the key. Supplempergent; three pre-anal caudal glands; tail

conical, with rounded tip.

F. robustaGreenslade & Nicholas, 1991 - mandible square grdmular surface; cervical
setae consisting of a whorl of 16 pairs of verygldime setae and very short fine setae; body
setae fairly abundant, with whorls of 8 pairs ofywéine setae, about 23 whorls between
cervical setae and oesophageal valve; spiculesthitth wall, but long and thin, with hooked
tip, 1/6 anal

F. tridentatusGreenslade & Nicholas, 1991 Enoploides tridentatuSsaweljev, 1912:116 -
The mandible was described as having a third apicdh centrally and, on the basis of this,

the species is placed in the new geRlesironema

GenusParenoplus Filipjev, 1927 (Table 9)

Lips high and plicate, Inner and outer labial aeglalic sensilla setiform, Cephalic
capsule short, Mandibles arch-shaped without cland teeth (visible in juveniles only),
Marine (SMOL & COOMANS, 2006). Only two species ko Wieser, 1953, comments
that seems to be a discrepancy between the typeesmndP. serratusdescribed by Wieser:
in P. edentategshe mandibles are arch-shaped andPinserratusthe mandibles are solid.
Furthermore, there is a lapsus in the size of gphalic setae d?. edentatusis mentioned by
Wieser (1953): according to Filipjev (1927) the sixter labial setae are 25 um and the four
cephalic setae are a little shorter (so not 8 umestioned by Wieser, 1953). Type speéies
edentates-ilipjev, 1927.

The differences between the type-species andPthsgrratuss showed in the table 9.

Wieser (1953) believes th&noplolaimus philippinensidligen 1951 belongs to this genus.
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However, the figure and description of this speaiesconfusing and insufficient, so that it is
impossible to make any further suggestions.

GenusCryptenoplus Riemann, 1966

Three high striated lips, Mandibles existing of tatoongly sclerotized lateral rods
with claws anteriorly and a weakly sclerotized pattiated interlabial Teeth modified into
narrow arch-shaped tooth-like structures, which a@bove the mandibles, Sub-cephalic setae
present. Marine (SMOL & COOMANS2006). Type and only one specigs: gerlachi
Riemann, 1966 (Table 10).

GenusFenestrolaimus Filipjev, 1927

Body strongly attenuated anteriorly. Cuticle smoothil conicaL Amphid pocket-
shaped with round aperture. Mandibles arch-shajpededges of the arch thinly sclerotized.
Three teeth broad at the base of the buccal canty strongly attenuating anteriorly to
become spine-shaped. Marine. (SMOL & COOMANS, 2006)

However, Lorenzen (1994) commented which the sediagt that the descriptions
were made only with females and juveniles. There Zarspecies described. Type species

Fenestrolaimus insulaeabd&glipjev, 1927 (Table 11)

GenusOkranema Greenslade & Nicholas, 1991

Short, broad, slightly hook-shaped when preserwatth, square head and very thick,
annulated cuticle, with distinct shoulder at baténead capsule, where the cuticle sharply
increases in thicknes; lip flaps well-developed anth fine ridges forming striations along
their edges; cephalic setae inserted just above tialsead capsule; short sub cephalic setae,
mandibular teeth S- or hook-shaped, mandibularnesptudistinct, arch anteriorly between
teeth; labial setae fairly long but stout; oesopisagylindrical; cardia pyriform; female gonad
lying to left of intestine; spicules with thick wsl about as long as anal diameter; S-shaped

gubernaculum, pre-anal supplement absent; cauaiadiglpre-anal; extremely short broad tail.
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The mandibles of the two species in this genusnateas solid medially as those of
Enoploides but more so than iEpacanthion Species ofOkranemadiffer from those of
Epacanthionin the shape of the head, the presence of 'shayldee thick cuticle and the S-
shaped gubernaculum. The two species described atefiest thought to form a separate
species-group withikpacanthion but the erection of a new genus for them isflestiby the

array of characters that distinguishes them fEgacanthion

The genus is distingished from other genera of d¢wmstomopsidae by the
combination of head shape, cuticle, form of the diflles and gubernaculum, and by the
short, broad, tail, as given in the key. The thiafaline cuticle behind the head swells even
more on fixation (the condition shown in the figskelt was found two species described in

literature (Table 12). Type speci€kranema eileena@reenslade & Nicholas, 1991

GenusParamesacanthion Wieser, 1953

Outer labial and cephalic setae in front of anteeiod of cephalic capsule, about the
level of anterior end of mandibles". Sub-cephaletaes at middle of cephalic capsule".
Mandibles arch-shaped and with claws, consistingwaf pieces united by an anterior bar
only. Teeth shorter than mandibles. Spicules ctngisof two portions, a distal and a
proximal one articulating with each other. Malesthwior without supplement. Sexual
dimorphism in the pilosity of the head, Marine (SM@& CooMANS, 2006). According to
Gerlach & Riemann (1974) exists 15 species destribgpe speciesP klugei (Filipjev,
1927) Wieser, 1953 (Table 13).

Key to species oParamesacanthion (Warwick, 1970b)

1. a Spicules shorter then 1-2 cloacal

(0= T 0= =T £ PP 2
bSpicules longer then 2-3 cloacal

(01 F= T 4[] (T PP 4

2.a Supplement presentin male............coomeeeeiiiiiiiiicn s P. allgeniMawson, 1958

D SUPPIEMENT @DSENT... ..t e e e e et e e e e e ———— 3
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3. a Dense groups of cervical setae behind cephalisutapn male, no constriction between
SPICUIE JOINTS ...t e e e R. hirsutusWarwick, 1970b

b No dense groups of cervical setae, sharp conefrictbetween spicule

JOINES...iiii e P. oxycephalugDitlevsen, 1926) E£noplolaimus oxycephalus.
4.a Gubernaculum a small plate at the distal end@kflicules..........cccoeeviiiiiiiinnill. 5

b Gubernaculum long and tubular, about hafgpicule length.......................o i 6
5.a Spicules 2.5 cloacal diameters long, distal partiarrower than proximal............ P.

tricuspis(Schuurmans Stekhoven, 1950)/esacanthion tricuspis.
b Spicules 3-4 cloacal diameters long, proximal ipart narrower than
IStal. .. P. klugeiFilipjev, 1925

6. a Spicules with prominent recurved barbs subterhyiniil with two whorls of long

terminal SELAE.... ... ———— P. barbaelnglis, 1967
b Spicules not barbed, tail with only four termisatae none atall ......................... 7

7.a Supplement level with or anterior to spicules tips.............. P. mareiWarwick, 1970b
b Supplement between joint and proximal tip of S[ESU. ..o, 8

8. a Spicules 2.4 cloacal diameters long, N0 cervielesin groups ......... coeeeeeeeenennne P.

estridiaWieser, 1953
b Spicules 4-5 cloacal diameters long, oesophaggadm with dense groups of cervical

1] = L TSP UPPPPPTRRRP P.inaequaliswieser, 1953

Key to species oParamesacanthion (Boucher, 1970)

1. Absence of the cervical setae group.

Longer cephalic setae: 10 pum.

Spicules of 90 um = 2.4 anal body diameter............................P. estridiaWieser, 1953
2. Presence of the cervical setae group.

Cephalic setae longer than 15to 17 pum.
a) Spicules of 180 um = 4.5 anal body diameter. Foaugs of 4 cervical setae of 18um,

located 5 times of head diameter, in the male mmtezgion. Female with 6 setae of 20
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pm situated abou tone head diameter.......coummmeeeiiiiiiiiinieieeiieeeeeee s P.
inaequalisWieser, 1953.

b) Spicules of 50-60 um.

c) Spicules of 50 um = anal diameter. Preanal tulglard situated at 110-120 pum from the
anus. Some cervical setae...........ccovvvveeeee e P. allgeniMawson, 1958

d) Spicules of 60 um = 1.5 anal diameter. Preanallamlmland situated at 50-60 um from
the anus. Males with 4 groups of 12 cervical setdle 12 pm long situated two times of
head diameter, start in anterior region. Absence ofrvical setae In
females.......eeeiiiiii s Paramesacanthion catelli&oucher, 1970

GenusMesacanthion Filipjev, 1927

Outer labial and cephalic setae situated at middienterior end of cephalic capsule.
Mandibles well developed, provided with claws, astlaped, consisting of two rod-like
columns anteriorly united by a curved bar. Teetbrtg than mandibles. Spicules mostly
short, if long M. diplechma then gubernaculum with caudal apophysis. MarBeIQL &
COOMANS, 2006). 37 species belonging to this geamesseparated from the other ones by
several characters (Table 14). Type speiekiciferum(Filipjev, 1927).

Wieser (1953) separated the females in the gbtesacanthionn two groups: with
asymmetrical ovaries, that the only one specigd.iducifer Filipjev, 1925 and the others
species with symmetrical ovaries. Besides thigja$ divided the males with spicules with 8
anal diameters long that the only one speciéd.isliplechma(Southern, 1914). The others
spicules is not longer than 2 anal diameter. Thihaaualso distinguished two groups

according to the shape of the buccal cavity thadagether with others features followed:

A. Buccal cavity almost cylindrical in the posterjmart, with rounded pockets at the base.
1. Tail blunt, conical:
a. Cephalic setae one third of head diameter long:

M. hawaiiensigAllgen, 1951) =Enoplolaimus hawaiiensignsufficiently described.

b. Cephalic setae four fifth of head diameter longnore:
M. infantilis (Ditlevsen, 1930) =Enoplolaimus infantiliss Enoplolaimus morteseni Allgen
1951.
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No ocelles, no supplement.
M. virilis (Ditlevsen, 1930)Enoplolaimusvirilis With ocelles, with supplement.

2. Tail slender, posterior third almost filiform:

M. pacificus(Allgen, 1947), redescription 1951Enoplolaimus pacificus.

B. Buccal cavity conical, no pockets.
In this group 3 species are included which are knag females only. They can be

distinguished from the other species by the follayecharacters:

M. conicus(Filipjev, 1918) =Enoplolaimus conicusCephalic setae only 0.3 head diameter
long.

M. banalis Filipjev 1925: Labial setae very short (6 um) caphorgan very large and
oblique.

M. ungulatesVieser, 1953: Labial setae very long and slendaejugieniles 15 pum = 0.5

head diameter); lips very high (17 p ); mandibléh strong claws.

In the remaining species the labial setae areast O, the cephalic setae at least 0,5
head diameter, long; on the other hand the conmbmaif characters as M. ungulatusdoes
not occur in them. Since they represent a fairlifoum group no key will be given of the
species in question and the reader should conselbtiginal descriptions. The following

species are reckoned to this section:

M. ditlevseniFilipjev, 1925 =Enoplolaimus angustignathuitlevsen, 1928.

M. brevisetaFilipjev, 1925.M. maior Filipjev, 1925b M. karensig-ilipjev, 1925

M. audaxDitlevsen, 1919

M. longissimesetosudieser, 1953 is distinguished from the above-noeetd species by the
long cephalic setae, being in adults 1.6 head dersméong, by the weakly developed dorsal
apophysis of the accessory piece and by severat atinor characters, Doubtful species are
the following:

M. donsi-tarvae (Allgén, 1935) = Enoplolaimus d donsi-tarvadhe author mentions
proximity to M. audax, but gives no figures. | think the species shoudd rbgarded as

identical with the latter since the main distindningy character, i.e. the number of cephalic
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setae, does not hold good, as it is based on thaemus data of Ditlevsen for hi4. audax.
Both species (as dlnoplidag possess 10 cephalic setae.

M. gracilisetosugAllgen, 1930) =Enoplolaimus gracilisetosus
M. pamdentatugAllgen, 1932) =Enoplolaimus Pamdentatus
M. primitivus (Allgen, 1929) =Enoplolaimus primitivus

GenusEnoplolaimus de Man, 1893

Cuticle smooth or striated and punctated, Buccalkygavith mandibles with claw-like
anterior; mandibles arch-shaped, consisting ofpiieces, which are united by an anterior bar
only. Teeth shorter than the mandibles. Outer ladma cephalic setae situated at posterior
end of cephalic capsule, Marine (SMOL & COOMANSQ&}

Being almost 30 years ago since Filipjev (1925)tqmg the original genus of De
Man's into three new well-defined subgenera (wlétar on were given generic rank by De
Coninck & Stekhoven, 1933EnoplolaimusMesacanthiorandOxyonchusAllgén, however,
apparently does not acknowledge the validity ofpfél’s distinction and in his numerous
papers till the last one calldthoplolaimus what is actually a confusion of this genus with
MesacanthionOxyonchusand sometimes evesaveljeviaParenoplus There are 84 species
described (Table 15). Type speciesulgarisDe Man, 1893.

The genus is very homogenous and in some easeglght@ty of, or distinction
between, different species can not be cleared dfhas to be postponed until further material
is procured. 32 made the key that followed below:

According to Wieser (1953):

A. Head with four circles of cephalic setae and atous sub cephalic setae:

E. caput-medusaBitlevsen, 1919

B. Only two circles of setae (=labial and cephalkae) and a few or no subcephalie setae

present:
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1. Nerve-ring at two thirds of length of esophagus:
E. abnormisKreis, 1928

2. Nerve-ring in front of middle of esophagus:
a. Body setae extremely long (up to 100 pm):
E. psamma&erlach, 1952

b. Body setae mueh shorter.

aa. Tail 10 anal diameters long or more:

E. longicaudatugSouthern, 1914) Enoplus longicaudatus.
E. conicollisGerlach, 1952

bb.Tail less than 7 anal diameters long.
aaa. The longest cephalic setae (of femalelponger than | head diameter:
E. vulgarisDe Man, 1893
bbb. The longest cephalic setae measurestleahead diameters:
&. The four shorter submedian setae 1.5 headeters long:
E. halophilusDitlevsen, 1928
& &. The four shorter submedian setae not lortigan | head diameter:
8. The lateral setae measure 1.6-th84githe length of the longest submedian setae:
E. litoralisSchulz, 1936.
88. The lateral setae not much longen tihe longest
submedian ones:
+ Sub cephalic setae in the male longer thanhtrad diameter; spicula straight, fused in
the distal half; accessory piece reduced (or fugddthe spicula?):
E. connexus Wiesdr953
+ +, Subcephalic setae not longer than thel ltbameter; spicula curved, not fused;
accessory piece distinct: To this group belongftiiewing 5 species which are very closely

related and sometimes only vaguely distinguish&bla each other.

The following species are of doubtful position {teser, 1953):

E. similisAllgen 1929 andE. parapropinquugligen 1949 are most probably
synonymous withe. vulgaris

E. conicaudatug\ligen, 1929 E. strandiAllgen, 1940.



70

E. disasteriAllgen, 1951, most probably does not belong&twmplolaimus
Enoplus filiformisAllgen, 1935, on the other hand, may belongmoplolaimus

GenusAfricanthion Inglis, 1964

Mandibles with lateral processes (claws) very vdeleloped and mandibular walls
fairly narrow in optical section; mandibular pldten; teeth slighrly unequal: dorsal smaller
than ventrosublateral; teeth lying far posteriomtandibles, Cephalic setae arising from the
middle of cephalic capsule, Male spicules short stiodt; gubernaculum small and complex;
pre-cloacal supplement replaced by a file of stslubrt setae. Marine (SMOL & COOMANS,
2006). Type and only one speciés:nuduminglis, 1964 (Table 16).

GenusOxyonchus Filipjev (1927)

When Filipjev (1927) created the gen@xyonchushe transferredEnoplolaimus
acantholaimusSaveljev, 1912E. australisde Man, 1904E. dentatudDitlevsen, 1918 an#.
hamatus Steiner, 1916 to the new genu&xyonchusis distinguished from other
Thoracostomopsidae, includingnoplolaimus by the possession of three unequal teeth
(onchig. Two subventral teeth are very large, triangudeng outwardly curved. The dorsal
tooth @nchiun) is much smaller and knob-like. The subventrathiteproject into the buccal
cavity nearly as far as, or only slightly beyorfte tnandibles, which are well developed. The
cephalic organ consists of paired flexible senstyctires, cirri, that project anteriorly from
the external surface of the ventrolateral lipsqdtsund inParasaveljevia WIESER, 1953)
but in this genus the mandibles are reduced). Aglsinventral precloacal sensory
supplementary organ is found in males that is dtarstic of Thoracostomopsidae and
Enoploidea (NICHOLAS, 2004). It was found 14 speaikescribed in the literature (Table
17). Type specie). hamatugSteiner, 1916) Filipjev, 1927. Nicholas (2004)daa key to
the genusOxyonchusthat is modified from that given by Keppner (1988) include

subsequently described species.

1. Cuticle with transverse striations; spicules natcuate; gubernaculum without

APOPNY SIS . e e O. striatusKkeppner, 1988

Cuticle without striations; spicules arcuatgibernaculums with or without apophysis
..................................................................................................................... 2
2. Tail 9-10 cloacal diameters 1ong............ccocecvieiiin i O. dubius(Filipjev, 1919)

De Coninck & Schuurmans Stekhoven, 1933.
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Tail 8 cloacal diameters [0Ng OF IE€SS... ... ... i e e e e e e e 3
3. Inner cephalic setae 0.8 head diameters oirdeagth..................coo i iieiiiieencnns 4
Inner cephalic setae 1 head diameter or maenmth.............c.oooiiiii i 8
4. Precloacal supplement absentin male.............coiiii i, 5
Precloacal supplement presentin male.......cccoeiii oo 6

5. Tail 7 cloacal diameters long; spicules 1.9 cébaliameters long; gubernaculum with

APOPNYSIS. e O.problematicus-ilipjev, 1946
Tail 4.2 cloacal diameters long; spicules lachl diameter long; gubernaculum without
APOPNYSIS. ..t O. pachylabiatuschuurmans Stekhoven, 1946
6. Mandibles  with  14-15  denticles; cephalic  capsul@5-50 um
o] o T 0. acantholaimug¢Saveljev, 1912) Filipjev, 1927
Mandibles with about 6 denticles; cephalicstdg less than 4fom long .............. 7

7. Spicules 1.5 cloacal diameters long ...... Q. hamatugSteiner, 1916) Filipjev, 1927
Spicules 1.0 cloacal diameters long...... Q..australis(de Man, 1904) Filipjev, 1927

8. Inner cephalic setae more than 1.5 times hedthwi......................................9
Inner cephalic setae less than 1.5 times hedtthw ................oooiiii i, 11

9. Spicules slender, uniformly curved, small cdpitu.........O. culcitatusWieser, 1959
Spicules stout, ‘comma-shaped’..........cooii it it e e 10

10. Mandibles low, arched, with more than 20 déegian several rows on lower half
...................................................................................... O. longisetosus. sp.

Mandibles high, nearly rectangular, with op20 uniformly distributed denticles......
O. evelynaa. sp.

11. Tail length 4—-4.5 times body width at cloagaéing...............cccvcvviivininn 12
Tail length 5-6 times body width at cloagpkning................cooiiiiiiiiii e 13

12. Mandibles with 15-20 denticles; male precloaglplement 2—-2.5 cloacal diameters

from cloacal opening .........cccccvvvvviiiinnnn. Q. dentatugDitlevsen, 1918) Filipjev, 1927
Mandibles with 4 denticles; precloacal deppent 3.8-4.2 cloacal diameters from

cloacal OPENING .....ovv i e e e e O. polarisFilipjev, 1927

13. Precloacal supplementary organ about 2.2 dahameters fom cloaca; gubernacular

hypophysis directed caudally.............cooeiiiiiiiiiiii. 0. ditlevseninglis, 1964
Precloacal supplement about 3.7 cloacaiméiars from cloaca; gubernacular
hypophysis directed dorsally.............coiuiiimmmeiiiiii e O. subantarcticus

Mawson, 1958

GenusParasaveljevia Wieser, 1953 = ‘Hyptiolaimus Cobb 1930b
Lips high, All anterior sensilla setose, Similar3aveljevia but with well-developed

mandibles; dorsal tooth small or reduced, two largigtro-sublateral teeth surpassing anterior
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end of mandibles Cirri-shaped cephalic organs ptese absent. Denticles on mandibular
plates present or absent. Marine (SMOL & COOMAN®)®).

Wieser (1953) described twParasaveljeviaspecies with cirrus-shaped cephalic
organs and denticles on the mandibular platesngtttat the presence of cirrus-shaped
cephalic organs and denticles on the mandibulde plaint towards a close relationship with
Oxyonchus This renders the distinction between the two ggenenclear. Three species is
described in the literature (Table 18). Type speRieclavicauda(Filipjev, 1925).

This genus contains all species of the originaluge®aveljeviawith the mandibles
well developed; it is perhaps identical wittyptiolaimusCobb 1930, but since certainty in
this question can not be reached, the name shooildbe retained. Coob, assumes a
relationship to the Oncholaimidae which view, hoesm\vs contradicted by the figure which
clearly shows thaHyptiolaimus cephalatubelongs to the Enoplidae. It can not be decided,
however, whether the genus is identical WwRlrasaveljeviaSaveljeviaor Oxyonchuslt is
not improbable that a still further distinction laltle made within the present genus since both
the new species are separated from the type spbgidee occurrence of “cirri” and of
denticles in the mandibular fields, which pointe#éods a closer relationship @xyonchus

Wieser (1953) built a key for the species of treags:
A. Cephalic setae longer than one head diameter;orus” on each lateral side of the head;
mandibular fields provided with denticles:

1. Tail 9-12 anal diameters long; cephalic setaseried at the anterior end of the head
capsule:
P. lupata Wieser, 1953.

2. Tail 4,5-5 anal diameters long; cephalic seterted in the posterior third of the ead
capsule:

P. cirrifera Wieser, 1953

B. Cephalic setae one head diameter long; no »cima denticles in the mandibular

fields. P. clavicauda(Filipjev 1925) =Saveljevia clavicauda

Geographic distribution of the valid species of thé&-amily Thoracostomopsidae

The knowledge abouth biogeographical distributidrthe nematodes is fragmented

due absence of data in several regions. Howevigereit habitats were recently explored by
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Vanreuseket al. (2010), but according to the same authors, th@rggbical coverage is still
not fully established.

In general, the biogeographical distribution of Brdaep sea endobenthic species is
poorly known (GAGE, 1996; REX,997). Nematodes, the most abundant and probaldy mo
species endobenthic metazoan group have not yeh leeestigated. Nevertheless,
speculations on the total number of deep sea nelemtepecies are on going since the
discussion on the conservation of the marine etesy$as gained more attention in recent
decades (LAMBSHEAD, 1993; SNELGROVE & SMITH, 200RAMBSHEAD et al.,
2003).

Deep-sea nematode genera are well known to be gmdtam. For instance, Vanhove
et al. (1999) describe nematode communities from transseards the deep- Antarctic Sea
sharing many similarities in terms of generic cosipon with communities identified along a
Mediterranean slope transect. The apparent homagerighe silty sediment (VANHOVEt
al., 1999) and the absence of marked dispersal barhias been one of the proposed
explanations for such similarities through out ldmge deep-sea environment (LAMBSHEAD
& BOUCHER, 2003).

Based on these observations at the generic leuslthe remarkable local number of
species, speculations on regional to global ditietsave being discussed by several authors
(GRASSLE & MACIOLEK, 1992; LAMBSHEAD & BOUCHER2003).

For the Family Thoracostomopsidae, only two recardieund it was from Nicholas &
Marples (1995) that effected a study about the ggagcal distribution and morphometrical
of the specimes dEnoploides stewaiNicholas 1993, however not found data in literatiore
use like teorical referential for this family. Ametr paper of Nicholas (2007) from a sandy
beach in southeastern Australia, with a key to iggeend the author wrote about geographical

distribution

Based in the data got for this revision, it wassgale observed that the species which

presents a long distribution of the world like iamme environmental, deep sea, estuary, etc.
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The data below shows a revision of geographicakgewlistribution of the Family
Thoracostomopsidae (Figure 9).

Saveljevia - Northern England and Northern Ireland.

Epacanthion - Southern Brazil, Southern Ocean in the Antarc&gion, Southern
Philippines, South Pacific Ocean, North Hudson Béysthern Greenland, Northern England,
Northern Ireland, North Sea, lonian Sea, MeditexaanSea off the coast of Italy, English

Channel and South Australia.

Enoploides - Brazilian coast, Gulf of México, coast of the Etprain the Pacific Ocean,

Islas Malvinas, North Atlantic Ocean off the coa$tNew Scotia, Southern Ocean in the
Antarctic region, French Southern & Antartctic Lan@lack Sea, Adriatic Sea, lonian Sea,
Mediterranean Sea off the coast of Italy, Bay afday, Northern England, Northern Ireland,

North Sea, Baltic Sea and South Australia.

Mesacanthoides - Brazilian coast, Southern Pacific Ocean in Chdast, Gulf of México,
Southern Ocean in the Antarctic region, Northergl&nd, Northern Ireland, North Sea and
English Channel.

Filipjevia - Caribbean Sea, Northern Ireland, Mediterranearo8ehe coast of Italy.

Fleuronema - South Australia

Cryptenoplus = North Sea.

Fenestrolaimus = Northern England, Northern Ireland, Brazilian dp&krth Sea, Southern
Ocean in the Antarctic region, Florida coast, HudBay, Mediterranean Sea off the coast of

France and ltaly.

Okranema =» South Australia

Paramesacanthion - Southern Atlantic Ocean off the coast of ArgentiBeazilian coast,

coast of the Equator in the Pacific Ocean, Calibbeoast, Florida coast, southern Ocean in
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the Antarctic region, Northern Ireland, Northerngtamd, North Sea, Svalbard, Northern

Russia, Mediterranean Sea and Gulf of Lions, lo&aa and Adriatic Sea.

Mesacanthion = Northern Greenland, Svalbard, Brazilian coast ,NarttEngland, Northern
Ireland,Southern Ireland, North Sea, Southern Ogedime Antarctic region, Gulf of México,
Florida and Georgia coast, Bay of Biscay, Tyrrheni@ea, Adriatic Sea, Black Sea,
Mediterranean Sea off the coast of Italy, Nortls&ta, Philippine Sea, lonian Sea, Beaufort

Sea, Caribbean Sea and English Channel.

Enoplolaimus - Indian Ocean off the coast of Somalia, Brazilimast, Southern Ocean in
the Antarctic region, Northern England, Northereldnd, North Sea, Gulf of México,
Mediterranean Sea off the coast of Italy and Greblmeth Atlantic Ocean off the coast of
New Scotia, Northern Russia, Svalbard, South Gaagd the south Sandwich Is and lonian

Sea.

Oxyonchus - Southern Ocean in the Antarctic region, Gulf ofx\dé, Mediterranean Sea,

Northern Russia, Indian Ocean in Western AfricacRISea lonian Sea.

Parasaveljevia & Southern Atlantic Ocean off the coast of Argentaind Northern Ireland.

Trileptium = NE Atlantic, Mediterranean, South Pacifc, Brazil@yast, North Pacifc, South
Atlantic, NW Atlantic, Carribean.
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Figure 9: Geographical distributions of genus from the Family Thoracostomopsidae.
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With the contents of this study, it was observeat thhe genera of the subfamily

Enoplolaiminae:Enoplolaimus (21 genera)Enoploides(8 genera) andMesacanthion(7

genera) doesn’'t have enough informations in therditire, even for descriptions end

ilustrations. For the genef@pacanthionand Oxyonchus the specific literature presented

important and actual data about identification afids species. The diagnosis of the family

Thoracostomopsidae presents descriptions in disagraong the valid species within

MetenoploidesParenoplusand Africantium however, until this moment it were not found

records about geographic distribution.

Table 2: Comparative table among the specieSafeljevia(Drawings copied from the original

papers)

Species Spicule apparatus Main features
Saveljevia cornuta Description
Gerlach, 1956 J based in

l/ } females.
|
|III I|I'I
|/
i !
lu..
Saveljevia o A Description
spissignatha N7 ) based in
Allgén, 1940 \ 1/ females.
\ ¥/
i/
|/
W
z
Saveljevia hastata Description
Wieser, 1958 ,J based in

females.
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Table 3: Comparative table among the specigspacanthion(Drawings copied from the original
papers).

Species
E. brevispiculum
Mawson, 1956

Spicule apparatus Main features
Short spicules
and enlarged
proximal end.

Gubernaculum

absent.

E. buetschli

Long and
(Southern, 1914)

slender,
coarsely
striated,
especially in
distal portion,
which is
pointed. The
proximal end is
funnel-shaped.
Gubernaculum
short.

E. durapelle

Long spicules.
(Kreis, 1929)

Short
gubernaculum.
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E. enoploidiforme
(Gerlach, 1953)

Short spicules.
Simple
gubernaculum.

E. exploratoris
Greenslade &
Nicholas, 1991

Short spicules.
Gubernaculum
with apophysis.

E. flagellicaudum
Gerlach, 1956

Only juveniles

E. galeatunBoucher,

1977

Simple spicules.
Gubernaculum
with two
tubular lateral
pieces.




79

E. georgei
Inglis, 1971

Simple spicules
and
gubernaculum.

E.gorgonocephalum

Warwick, 1970

Spicules short,

slightly curved.

Gubernaculum
with a short
double tube.

E. mawsonWarwick,

1977

Spicules
arcuate.
Gubernaculum
a triangular
plate.

E. microdentatum
Wieser, 1953

Spicules 2'
5 anal diameters
(80 pum)

E. multipapillatum
(Wieser, 1959)

Spicules
proximally
cephaleted.

Gubernaculum
with dorsal
apophysis.
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E. oliffi
Inglis, 1966

Simple spicules.
Gubernaculum
absent.

E. oweni
Keppner, 1986

Cuticle thick,
smooth
Spicula long
With slight
curve through
middle ¥% of
length and a
recurved, broad
cupshaped
distal end

E. pellucidum
(Ssaweljev, 1912)

Simple spicule.
Gubernaculum
apparently
reduced.

E. polysetosum
(Jensen, 1986) comb
nov.

Spicules almost
straight, slightly
curved at distal
end.
Gubernaculum
slightly curved,
distally with
two teeth.
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E. stekhoveni

nom. nov. for
incurvatusDitlevsen,
1926sensu
Stekhoven, 1946

Long spicules.
Simple
gubernaculum.

Were not gotten any information of the followingesges:

e E. brevispiculosunMawson, 1958
e E. murmanicun{Ssaweljev, 1912)
e E. nadjaeSergeeva, 1974
e E. saveljev(Filipjev, 1927)

Table 4: Comparative table among the specigmoploidegDrawings copied from the original

papers).

Species Spicule apparatus Main features
E. amphioxi Description
Stekhoven & based in
Schuurmans, 1950 females.

E. bisulcus
Wieser & Hopper,
1967

Spicula:verticall
y striated
throughout,
with a diagonal
break in ther
distal end that
runs from dorsal
to ventral, tip
pointed
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E. brattstromi
Wieser, 1953

Cuticle striated.
Tail Description
based in
females.

E. cephalophorus
Stekhoven &
Schuumans, 1935

\.

;ﬂ‘

A -:"‘.\

lrarp?l, J ar

1 —t J..
ﬂh“." \ s

T, g
f:5-

f

f.-.."w-—‘--, !‘ 3‘
J"-’\/\;

..‘L

Spicula are
exceendingly
long and
slender, they are
somewhat
expanded in the
proximal end.
There are two
accessory
pieces each of
which encloses
the distal end of
spicula

E. delamarei

Cuticleslightly
striated
Spicules of the
male very long,
of equal size or
10-19.5 cloacal

microns in
diameter, with
the striatum
cylindrical, with
a longitudinal
ridge. Slightly
flared and the
distal end in a
hook

E. harpax
Wieser,1959

Spiculeshe
spicule glide in
a complicated
gurbernaculum
that distaly is
provided with 2

hooks.

Supplement

tubular, simple.
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E. hirsutus
Filipjev,1918-1921

Spicules
Spicula much
longer than tail

E. incurvatus
Schuumans, 1946

Cuticleclear
thin
Spicules of
8.1um in length
slightly striated
in the proximal
region and
pointed at the
distal end.

E. kerguelensis
Mawson, 1958

Tail:
Description
based in
females.

E. labiatus
Stekhoven &
Schuumans, 1935

Cuticle in the
deeper layer of
grease proof
finely
transversely
striped.
Spicules
right spicules
slightly longer
than left.
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E. labrostriatus
Southern, 1914

Spiculesvery
long and
smooth.

E. longicaudatus

Cuticle striated.

Wieser, 1953 Description
based in
females.

E longisetosus Description

Stekhoven & based in

Schuumans, 1943 females.

E.longispiculosus Cuticle finely

Vitiello, 1967 striated

The spicules of
the male, almost
straight, very
long and the
walls of the
spicula are
connected by
small transverse

striations
E. macrochaetus Description
Allgen, 1929 based in

females.
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E. mandibularis
Coles, 1977

The cuticle is
transversely
striated
The spicules are
long, of simple
form and about
one and a third
as long as the
length of the talil

E. oligochaetus
Mawson, 1955

The cuticle is
irregulary pitted
Tail:
Description
based in
females.

E. paralabiatus
Wieser, 1953

Description
based in
females.

E. polysetosus
Jensen, 1986

e L
v

i
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Cuticle smooth
Spicules almost
straight, slightly
curved at distal
end; cut
cuticularization
with a
granulated
appearance

E. reductus
Wieser, 1953

Description
based in
females.
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E. sabulicola [ || Description
Allgen, 1933 i based in
- females.

E. stewartiNicholas,

1993

Cuticle without
annulations.
Spicules
uniformly
curved,
cyathiform,
with proximal
cylindrical knob

Were not gotten any information of the followingesges:

E. cirrhatusFilipjev, 1918

E.crassusGreenslade & Nicholas, 1991

E. fiicaudatumGreenslade & Nicholas, 1991

E. gryphusWieser & Hoppe. 1967
E. spiculohamatuSchulz, 1932
E. tyrrhenicusGerlach ,1953

E. uniformisnotinformation
E. vectisGerlach , 1957

Table 5: Comparative table among the specidgdatenoploide¢Drawings copied from the original

papers).
Species Head Spicule apparatus Main features
M. alatus Description
Wieser, 1958 based in
females.




87

M. capitulum Description
Wieser, 1958 based in
females.

Table 6: Comparative table among the specidgesfacanthoideDrawings copied from the original

papers).

Species

Spicule apparatus

Main features

M. brevicaudatus
Keppner, 1987

Cuticle thin with
very fine
transverse

striations most
evident anteriorly
and in anal
region.
Spicules 54 (52-
56) long, with
gently curved
middle portion
and acutely
curved, forked

tip.

M. fibultus Wieser &
Hopper, 1967

Spicules more
than two anal
diameters long,
tail filiform, with
flagellum

M. magna

Description based

Coles, 1977 - JJ in females.
.\\\ \
\_\ :
M. psittacus L Spicules
Wieser & Hopper, s e nearly
PP L~ %’ straight, tip
>

1967

elaborately armed
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M. sinuosus | 1
Wieser, 1959 | 1 Spicules
‘ 21 strongly arcu-
‘ (-:' ate, tip pointed
| N\
\
|
4
|
M. wieseri \ Description
Mawson, 1956 S / based in
-_\ N females.
= 1.\\
ALY Y=
/:‘ \x ] A

Table 7: Comparative table among the specidslggjevia (Drawings copied from the original papers).

Species Spicule apparatus Main features
F. macrolabiata ? ' Were not
Kreis, 1928 / gotten any
information

Table 8: Comparative table among the specidd@fironema(Drawings copied from the original papers).

Species Head Main features

Cuticles  thick
and smooth.
Spicules heavy

and encircled by
a distinct ridge
which  divides
spicules in half

F. dorca
Greenslde &
Nicholas, 1991

F. robusta Spicules with
Greenslde & thick wall, but
Nicholas, 1991 long and thin,

with hooked tip,
16 x anal.




Were not gotten any information of the followingesges:
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e F. tridentatus (Ssaweljev) comb. NdBreenslde & Nicholas, 1991 Enoploides

tridentatus Ssaweljev, 1912: 1T@ble 9: Comparative table among the species of

Parenoplus

Table 9: Comparative table among the speci¢zasEnoplugDrawings copied from the original papers).

Species Spicule apparatus Main features
P. edentatus | Were not
Filipjev, 1927 f ( gotten any
, information

Table 10: Comparative table among the speci€srgptenoplugDrawings copied from the original

papers).
Species Spicule apparatus Main features
C. gerlachi Were not
Riemann, 1964 / gotten any
g information

Table 11: Comparative table among the speci&éenéstrolaimugDrawings copied from the original

papers).

Species Head Spicule apparatus Main features
F. antarticus NN Description
Mawson, based in
1956 females.
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F. genus Description
Vittielo,1970 based in
females.
F. vestitus ‘ Description
Gerlach, 1956 based in
females.

Table 12: Comparative table among the speci€dksbnem#éDrawings copied from the original papers).

Species Head Spicule apparat Main features
O. eileenae W Cuticles Lip
Greenslde & ; flaps well

Nicholas, 1991

developed, with
ridges and about
20 grooves
forming a
striated border.
Spicule heavy
and curved, top
rounded, tip
apparently with
pair of end

pegs.

O.militaris
Greenslde &
Nicholas, 1991

Cuticles
annulated
Spicules curved
and heavy,
11/4X anal
diameter;
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Table 13: Comparative table among the speci#acimesacanthiofDrawings copied from the original

papers).

Species

Head

Spicule apparatus

Main features

P. abyssorum
Bussau, 1995

Cuticles
In the middle of
the body the
very
weakly
annulated
Spicules
The double-
jointed spicules
are 155 um long
and are divided
into two halves
by a sharp
constriction.

p.allgeni Spicules shorter
Mawson,1958 then 1-2 cloacal
diameters
P. catellus Cuticlesis
Boucher, 1970 smooth
Spiculesl.5
cloacal
diameters
P. estridiaWieser, Spicules
1953 longer 2.4
cloacal
diameters long,
no cervical

setae in groups

P.forcepsBussau,
1995

Cuticles
The very
weakly
annulated
cuticle (annule
width 2 um) is
7 pum thick
Spicules
The double-
jointed
spicules are 350
um long.
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P. hirsutum
Warwick, 1970

Cuticlesis
marked
internally by
fine transverse
striations.
Spicules shorter
then 1-2 cloacal

P. inaequale
Wieser, 1953.

Spicules longer
4-5 cloacal
diameters long,
oesophageal

region with
dense groups of
cervical setae

P. marei
Warwick, 1970

Spicules longer
then 2-3
cloacal. Not
barbed, tail with
only four
terminal setae
none at all

P. microsetosum
Mawson, 1956

Description
based in
females.

P. oxycephalus
Ditlevsen,1926

Spicules shorter
then 1-2 cloacal

diameters

P. paroxycephalum - Were not
Allgén, 1959 e Ti gotten any
information
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P. tricuspis
Vitiello, 1970

Spicules longer,
2.5 cloacal
diameters long,
distal portion
narrower than
proximal

P. truncus
Vitiello, 1971

Were not
gotten any
information

Table 14: Comparative table among the speciddasfacanthioDrawings copied from the original

papers).

Species

Main features

M. africanthiforme
Warwick, 1970

Spicule apparatus

Spicules small
and fairly straight.
Tubular
gubernaculum.

M. africanum
Gerlach, 1957

Spicules strongly
sclerotized.
Gubernaculum
with dorsal
apophysis.
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M. arcuatile
Wieser, 1959

Only females
described.

M.alexandrinus
Nicholas, 1993

Two long slightly
unequal spicules.
Gubernaculum
flat plate with two
terminal hooks,
no apophysis.

M. audax
(Ditlevsen, 1918)

Spicules large and
strongly curved.
The tip has
pointing spines.
Gubernaculum
with apophysis.

M. agubernatus

Spicules arrow-

Vitiello, 1971 like.
Gubernaculum
absent.
M. armatum Spicule
Wieser, 1959 cephalated.

Gubernaculum
with two blunt
terminal
processes.
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M. brachycolle
Allgén 1959

Only females
described.

M. cavei Inglis,
1964

Spicules equal
and long.
Gubernaculum
short.

M. ceeum
Inglis, 1964

Spicules long
with distinct alae
on their posterior
end which stops

slightly anterior to
the extreme
posterior tip.

Gubernaculum
very lightly built

and clings close to
the spicules.

M. cricetoides
Wieser, 1959

Only females
described.
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M. diplechma
Boucher, 1977

Spicules long and
striated. Complex
gubernaculum.

M. fricum
Inglis, 1966

Spicules curved.

Presence of the

gubernaculum is
uncertain.

M.gracilisetosus
Allgén, 1930

Simple spicules.
Gubernaculum
short.

M.hirsutumGerlach,
1953

Spicules lightly
curved.
Gubernaculum
absent.
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M. infantile
Ditlevsen, 1930

Long spicules
with cephalated
proximal end.
Gubernaculum
with dorsal half
expanded,
extending antero-
ventrally around
the spicules and
postero-dorsally
into a spur.

M. kerguelense
Mawson, 1958

Long spicules.
Gubernaculum

with apophysis.

M. longispiculum
Gerlach, 1958

Long spicules.
Gubernaculum
absent.

M

longissimesetosum
Wieser, 1953

Spicules short and
lightly curved.
Gubernaculum

simple.

2o
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M. majus
Wieser, 1953

Short spicules
with the proximal
and not dilated.
Gubernaculum
with apophysis.

M. monhystera
Gerlach, 1967

Short spicules
with cephalated
proximal end.
Gubernaculum
absent.

M. obscurum
Gagarin & Klerman,
2006

Spicules different
| size and
structure.

Gubernaculum
small, embracing
both spicules,
with apophysis.

M. pacificum
Allgén, 1951

Spicules short,
moderately
slender and open
at the proximal
end.
Gubernaculum
small.
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Spicules strongly
curved and
sclerotized.

Gubernaculum
with well
developed
apophysis.

M. pali
Wieser, 1959

Spicules long,
cephalated
proximally.
Gubernaculum
strong with
powerful dorsal
apophysis.

M. pannosum
Wieser, 1959

M. paradentatus Only juveniles
Allgén, 1932 described.
M. propinquum Cuticle
smooth.
Spicules

Gagarin & Klerman,
paired, smooth,

2006
anisomorphic and
anisometric.
M. proximum Spicules short.
Gubernaculum
absent.

Gerlach, 1957
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M. rigens
Gerlach, 1957

Spicules strongly
curved.
Gubernaculum
absent.

M. ungulatum
Wieser, 1953

Only juveniles
described.

M. virile
Diltevsen, 1930

Spicules strongly
curved,
cephalated
proximally.
Gubernaculum
embracing the
spicules,
apophysis present.

Were not gotten any information of of the followigsgecies:

e Mesacanthion banalEilipjev, 1927

e M. brevisetaFilipjev, 1927

e Mesacanthion conicuffilipjev, 1918

e Mesacanthion karenséFilipjev, 1927)

e Mesacanthion lucifeFilipjev, 1927

e Mesacanthion southeriVarwick, 1973

e Mesacanthion tenuicaudatu§saweljev,1912
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Table 15: Comparative table among the speci&noplolaimugDrawings copied from the original

papers).
Species Spicule apparatus Main features
E. abnormis Were not
Kreis, 1928 gotten any
information
I = SpiculesShort

E. arcospiculum
Allgén, 1959

strongly curved

E.attenuatus
Gerlach, 1953

Spicules
long 36-38 lang

E. balgensis
Gerlach, 1953

Were not
gotten any
information
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E. connexus Spicules curved,

Wieser, 1953 not fused.

E. litoralis Spicules

Gerlach, 1954 straight, fused
in the distal

half; accessory
piece reduced

E. niger Description
Allgén, 1959 based in
females.
E. opacus Description
Allgén, 1959 based in
females.
E. pararegius Cuticle thin.
Keppner, 1987 Spicules 42 (40-
43) long,
arcuate, tips
curved

laterally.
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E. villosus

Gerlach, 1953 : /
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Description
based in
females.

Were not gotten any information of of the followigsgecies:

E.cirrhatusAllgén, 1940

. denticulatusVarwick, 1970

. distortus Gerlach, 1957

. enatuHopper, 1962

. falklandiaeAllgén 1959

. filiformis Allgén, 1959

. glabrus Brunetti, 1949

. lenunculusVieser, 1959

. longicaudatusouthern,.1914
. mediugRauljuh, 1984

. musinglis, 1964

. hotropopinquu#ligén, 1959
. paralitoralisWieser, 1959

. parapropinquug\ligén, 1949
. propinquude Coninck & Stekhoven 1933
E.psammaé&erlach, 1952

. punctatusdopper, 1961

. regiusHopper, 1961

. robustusGerlach, 1954

. Subterraneus Gerlach, 1954
. zosterae Schulz, 1932

mmmmmmimimimimimimimm

mimmmm

Table 16: Comparative table among the speciésfis€anthion(Drawings copied from the original

papers).

Species Head Spicule apparatus

Main features

A.nudan

Inglis, 1964 !

R

|

|

|

]
]
f

ll
i
P

i)

Spicules
Short and stout;
gubernaculum
small and
complex; pre-
cloacal
supplement
replaced by a
flle of stout,
short setae.
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Table 17: Comparative table among the speci€xgbnchugDrawings copied from the original papers).

Species Head Spicule apparatus Main features
O. australis Nl Cuticles
De Man 1904 without
striations
Spicules 1.0
cloacal

diameters long

O. brachysetosus
Allgén, 1959

Description
based in
females.

O. crassicollis
Allgén, 1959

Description
based in
females.

Cuticles
without
striations
Spicules
slender,
uniformly
curved, small
capitulum,
curved into
segment of a
semicircle.

O. culcitatus
Wieser, 1959

O. dentatus
Ditlevsen, 1919

Description
based in
females.

O. ditlevsen Cuticleswithout
Inglis, 1964 striations
Spicules

Arcuate
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O. dubius
Stekhoven, 1950

Description
based in
females.

O. elegans
Schultz, 1932

Were not gotten
any information

O. evelynae
Nicholas, 2004

Two spicules,
stout , rounded
capitula
followed by
narrower neck
and curved shaft
terminating in
peg-like tips.

O. hamatus
Steiner, 1916

Cuticles without
striations
Spicules 1.5
cloacal
diameters long

O. longisetosus
Nicholas, 2004

Spicules paired,
stout, capitulum
prominent,
slighly narrower
neck, main
shaft curves
through 96, tip
peg-like.
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O. macrodon Description
Allgén ,1959 based in
females.
O. notodentatus Description
Allgén,1959 based in
females.

O. pachylabiatus
Schuurmans
Stekhoven, 1946

Cuticles without
striations
Spicules 1

cloacal diameter

long

O. problematicus
Filipjev, 1946

Cuticleswithout
striations
Spicules 1.9
cloacal
diameters long

O. subantarticus
Mawson, 1958

Cuticles without
striations
Spicules arcuate

O. striatusKeppner,

1988

Cuticles with
transverse
striations;

Spicules not

arcuate;
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Table 18: Comparative table among the speci¢asisaveljevigDrawings copied from the original
papers).

Species Spicule apparatus Main features
P. cirrifera %O\ Cuticles
Wieser, 1958 PR Finely striated
é | Spicules
\ ! Were not
gottenany
(f information
P. lupata b ] Description
Wieser, 1958 \ based in
; females.
i
P.cirrifera Were not
Wieser, 1958 gotten any
information
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Three new species of Thoracostomopsidae
Filipjev, 1927 (Nematoda) of the Atlantic
Southeastern.
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Abstract

The family Thoracostomopsidae from the PotiguariiB&Rio Grande do Norte, Brazil) is
composed by five gener@xyonchud=ilipjev, 1927;Trileptium Cobb, 1933fenestrolaimus
Filipjev, 1927;MesacanthiorFilipjev, 1927; andEpacanthion(Wieser, 1953). The last two
genera contain new species, described here, onm fEpacanthion (Epacanthion

canceriformissp. nov.)and two fromMesacanthionMesacanthiorhenriquessp. nov. and

Mesacanthion dentantuspiculwsp. nov.).

Résumé

La famille Thoracostomopsidae du bassin Potiguao (Brande do Norte, Brésil) est
composée par cing genré&xyonchud-ilipjev, 1927;Trileptium Cobb, 1933fenestrolaimus
Filipjev, 1927; MesacanthionFilipjev, 1927; andEpacanthion(Wieser, 1953). Des deux
derniers genres, trois nouvelles especes sont écritds: une du genr&pacanthion
(Epacanthion canceriformissp. nov) et deux du genr®esacanthion(Mesacanthion

henriqguessp. nov. andMlesacanthion dentantuspiculwsp. nov.).
Key-words: Nematoda, ThoracostomopsidagacanthionMesacanthiomew species

Introduction

The family Thoracostomopsidae belongs to the osheplida Filipjev, 1929, in
possessing a basically smooth cuticle, metanensesspiral amphids, and a cephalic
arrangement of 6+6+4. This family is composed lvgaéhsubfamilies: Thoracostomopsinae

Filipjev, 1927; Trileptiinae Gerlach & Riemann, ¥@7and Enoplolaiminae De Coninck
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(Smol & Coomans, 2006). The features of the suldfesnare summarized by the presence or
absence of the teeth, and mandibles within thed)wawity.

The numbers of studies on the family Thoracostondagsin Brazil are few (Gerlach,
1956; 1957a; 1957b), but in recent years only geeiss was described by Guilhereteal,
(2009).

The present study treats material collected inRbBguar Basin off northeast Brazil,
as part of a project sponsored by PETROBRAS Stk Brazilian Petroleum Company).
The Petrobras project covers the the continen&f sifi the Potiguar Basin, with the aim of
evaluating the benthic community structure and amsiion, and patterns of spatial variation,
at two different sampling areas/scales: PotiguairBémacroscale) and Guamaré Submarine
Outfall (mesoscale).

Thoracostomopsidae in the Potiguar Basin is conthtsefive generaOxyonchus,
Trileptium, FenestrolaimusMesacanthionand Epacanthion New species of the last two
genera are described here.

Material & Methods

Study area and Methodology

In the Potiguar Basin36°30’ S and 35° 37° W), 28 stations were prospected,
covering depths from 1 to 71 meters (Figure 1 apndD2pending on the depth, sediment
samples were taken with a Van Veen grab or a baogrdoom the research vess&tro
Garoupa or by diving. Sub-samples were stored in plastatainers and fixed with 4%
saline formaldehyde. In the laboratory, the samp¥ese washed through 0.5 mm mesh
sieves, and the nematodes were gently picked dhtavstainless-steel stylet, fixed with 4%
formaldehyde, and gradually transferred to glycébe Grisse, 1969). Drawings were made
using an OLYMPUS CX 31 optical microscope, with thd of a drawing tube. Photos were
taken with a C-5050 Zoom Olympus digital camera.

The holotypes and allotypes of all the speeiesdeposited in the National Museum of
Rio de Janeiro (MNRJ). Paratypes mounted on slaes deposited in the Nematode
Collection of the Laboratory of Meiofauna (NM LMZQCDepartment of Zoology, Federal
University of Pernambuco, Brazil.
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Figure 1: Localization of the stations benthic shngpstations in the Potiguar Basin during
2004.

Figure 1:Localisation des stations d"échantillondgdenthos dans la Baie Potiguar, Brésil,
pendant 2004.
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Figure 2: Localization of the stations benthic shngpstations in the Potiguar Basin during
2008.

Figure 2: Localisation des stations d"échantill@ndg benthos dans la Baie Potiguar, Brésil,
pendant 2008.

Abbreviations used in the text

abd: anal body diameter

amph.: diameter of amphidial fovea

Amph% : percentage of amphidial fovea diameter in relatihead diameter
amphd. pos.:distance of amphidial fovea from anterior end
hd: head diameter

cbd: corresponding body diameter

c.s.:length of cephalic setae

subc.s.:length of sub-cephalic setae

cerv.s.:length ofcervical setae

gub.: length of gubernaculum

hd: head

L: body length

mbd: maximum body diameter

ph: length of pharynx



119

nr: position of nerve ring from anterior body end
som.s: length of somatic setae

mab.w.: width of mandibles

mab.l.: length of mandibles

spic.: length of speculum along the arc

supl: length of supplement

t: tail length

v: distance of vulva from anterior end

V %: position of the vulva as percentage of body lerigim anterior end
a: L/mbd

b: L/ph

c: Lit

c’: t/abd

Terms for body regions are according to Coomangq)L9

Classification (after Smol & Coomans, 2006)

Class Enoplea Inglis, 1983

Subclass Enoplia Pearse, 1942

Order Enoplida Chitwood & Chitwood, 1937

Suborder Enoplina Chitwood & Chitwood, 1937

Superfamily Enoploidea Dujardin, 1845
Family Thoracostomopsidae Filipjev, 1927
Subfamily Enoplolaiminae De Coninck, 1965
GenusEpacanthion (Wieser, 1953)

GenusMesacanthion Filipjev, 1927

Diagnosis of Thoracostomopsidae Filipjev, 1927 (&t Smol & Coomans, 2006)

Lips high. Only dorsolateral orthometanemes wittolaust scapulus but no caudal filament.
Inner labial sensilla robust and setiform (paplith only inFenestrolaimuy outer labial and
cephalic setae robust and long. Epidermal glandsdifeerentiated outlet. Inner layer of
cuticle forms cephalic capsule on to which pharghgeuscles are attached. Inner layer of
cuticule forms a cephalic capsule onto which phgeah muscles are attached. Cephalic

organs often present, and of variable shape. Ansphidall and situated posterior to the
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cephalic capsule, or absent. Spacious buccal centtythree mandibles and three teeth (one
dorsal and two ventro-sublateral) or with one lagersible spear. Female reproductive
system didelphic—amphidelphic with antidromousiffereed ovaries (a single posterior ovary

in Mesacanthion monhysteamly). Caudal glands penetrate into the precaregabn.

Diagnosis of the genug&pacanthion Wieser, 1953 (after Smol & Coomans, 2006)
Enoplolaiminae. Cuticle usually smooth. Head brgadédge- or cone-shaped. Lips high,
mostly striated. Inner labial setae long and ireskdt the base of lip flaps; outer labial and
cephalic setae situated at middle or anterior endephalic capsule. Cervical setae often
present and can be numerous in males, which exB#ual dimorphism. Mandibles
consisting of two plate-shaped columns (usuallgland parallel) separated by a thin sheet of
cuticle (space between columns not solid) and amdgnected anteriorly by a bar (an
intermediate stage betwedmoploidesand Mesacanthioly mandibular teeth small, with
gland opening at tip. Pharynx relatively long andingdrical, cardia pyriform. Females
didelphic-amphidelphic with reflexed ovaries at lgifle of the intestine. Males diorchic with
both testes at left side of intestine. Spiculestimdeng ¢ 2.5 anal diameters) or short;
gubernaculum with apophyses present or absentrResupplement present or absent. Three
caudal glands, cells pre-caudally. Tail narrowlyical or attenuated. Marine.

List of valid (according to Guilhermet al, 2009)

- Epacanthion agubernacul@uilhermeet al, 2009
- Epacanthion brevispiculosumMawson, 1958

- Epacanthion brevispiculuiMawson, 1956

- Epacanthion butschl{iSouthern, 1914)

- Epacanthion durapelléreis, 1929)

- Epacanthion enoploidiform@erlach, 1953)

- Epacanthion exploratori&reenslade & Nicholas, 1991
- Epacanthion flagellicaudui@erlach, 1956

- Epacanthion galeaturBoucher, 1977

- Epacanthion georgénglis, 1971

- Epacanthion gorgonocephaluMarwick, 1970

- Epacanthion mawsoNVarwick, 1977

- Epacanthion microdentatuieser, 1953

- Epacanthion multipapillaturfWieser, 1959)

- Epacanthion murmanicu@®saweljev, 1912)

- Epacanthion nadja&ergeeva, 1974

- Epacanthion oliffinglis, 1966

- Epacanthion oweri{eppner, 1986
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- Epacanthion pellucidurBsawejev, 1912)

- Epacanthion polysetosu@ensen, 1986)

- Epacanthion savelje\{Filipjev, 1927)

- Epacanthion stekhovefireenslade & Nicholas, 1991

Epacanthion canceriformis sp. nov. (Table 1, Figures 4 and 7)

Studied material: 16 males and 6 females.

Type material: Male holotype, found in Potiguar Ba&Rio Grande do Norte, Brazil), at 5.9
meters depth, in sand with medium grain size atshoeous and organic fragments, collected
with a box corer. National Museum of Rio de Jandd@zil (MNRJ 342).

Allotype female: found in Potiguar Basin (Rio Grandlo Norte, Brazil) at 6.3 meters depth,
in coarse white sand, collected with a box-coratidshal Museum of Rio de Janeiro, Brazil
(MNRJ 343).

Paratypes: 15 males and 5 females found in Potigasin (Rio Grande do Norte, Brazil), at
5.9-40.7 meters depth, in sand with medium graie and calcareous and organic fragments,
collected with a box corer. Meiofauna Laboratorytitd Zoology Department, Universidade
Federal de Pernambuco (157-176 NM LMZOO-UFPE).

Measurements: See Table 1.
Etymology: Species namegnceriformesbased on the main morphological body feature: the

shape of the gubernaculum resembling a crab’s pince

Description (Figures 3, 4, 5, 6 and 7)

Long body, narrowing at the extremities (L= 53186 long), cuticle finely striated. Cephalic
capsule (64um wide) well sclerotized. Cephalic arrangementieé separate circles, 6 inner
labial setae (2ium), 6 outer labial setae longer (37u2) than 4 cephalic setae (23w4), and
both inserted in middle of cephalic capsule. Subaip setae present (2dn). Cervical setae
concentrated after level of nerve ring (4.2-19.8)uBomatic setae present (9-37.5 um).
Buccal cavity with high lips and semilunar striatiorhree solid mandibles (2 long and
4.8 um wide), well sclerotized, three solid teeth (@) of the same size. Pore of cervical
glands in base of each tooth. Secretory-excretame @t 64.8um from posterior end.
Amphids pocket-shaped (126n wide), 18.2 % of corresponding body diameter55%.

from anterior end. Cephalic organ present. Phamgtnangly muscular (1153.2m long),
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21.6% from anterior end. Nerve ring (i) in anterior portion of pharynx, 18.8% from
anterior end, occupying 77.7% of total pharynx tangntestine communicating with pharynx
through cardia. Cardia pear-shaped. Two testesftaf intestine. Spicules (52,an long)
bottle-shaped, proximal and distal regions narrath Vittle cephalization on tip, expanded in
middle. Muscle bundles connected to distal portdrspicule. Gubernaculum short (12.9
um), sclerotized, pincer-shaped, connected to sgscwlithout apophysis. Single tubular pre-
cloacal supplement (1gm), at 452.6um from cloaca. Conical-cylindrical tail (2728
long) with several setae (48 - 11.4 um) alongatgyth. Tubular spinneret. Two pairs of setae

on tail tip (15um). Three caudal glands, one of them at same &sveloaca.
L= 5319.6um; a = 59.1um; b = 4.6um; ¢ = 19.5um; ¢ = 4.7um.

Allotype: Female similar to male. Body length (49i#). Head width (63um). Inner labial
setae (25.&um), outer labial setae (46w8n), and cephalic setae (23uh). Somatic setae (24
um-7.2 um). Mandibles (29.4um long and 7.2um wide). Pharynx (1302m), nerve ring
(74.2 um). Reproductive system didelphic, with ovaries aggal and reflexed. Tail conical-
cylindrical (310um).

L= 4914um; a = 42um; b = 3.7um; ¢ = 15.8um; ¢ = 5.1um.
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Table 1. Measurements of males Bpacanthion canceriformisp. nov. All measurements in
um and in the form: mean (range).

Table 1. Mesures chez les méles Bpacanthion canceriformisp. nov. Toutes les mesures
enum et sur la forme: moyenne (variation).

| Parameter | Male | Female |
Holotype Paratypes Allotype Paratypes

n 1 15 1 5
L 5319.2 4912(3900-5722.20) 4914 4192(3588-4492.8)
hd 60 68 (51- 87) 63 59.3(52.5-69.1)
amph 12.6 14.4 (11.4-16.8) 12 12.6 (12-13.2)
amph % 18.2 23 (13.4-29.4) 18 18 (16.5-19.4)
amph. pos 56 52 (28-71) 53 53.3 (45.6-59.4)
mabw 27 31.3 (27-39) 294 29 (25.8-32.4)
mabl 4.8 6 (4.8-6.8) 7.2 5.6 (3.2-7.2)
nr 72 83 (63-111) 74.2 66 (55.5-74.2)
ph 1153.2 1228.3 (1048-1277.2) 1302 1115 (10910213
mbd 90 101 (79.5-117) 117 98 (72-118.5)
spic 52.5 61 (51.3-70.5) - -
\ - - 2808 2250.1 (1732.8-808.0)
V% - - 57.1 56.2
supl 12 14.4 (12-16.2) - -
abd 57 72 (57-130) 60 60 (45-67.5)
C.S. 234 31.2 (11.4-57.6) 234 22.3 (19.8-26.4)
gub. 10.5 13.6 (9.4-18) - -
t 272.8 268 (235.6-291.4) 310 289 (272.8-312)
som s 37.5 21 (12-19.5) 21 20 (9-21)
cerv.s 19.8 19 (12.9 - 28) 23.4 13.8 (6-23.4)
s'cefs 23.4 29 (13.8 - 49.5) - -
a 59.1 49 (36.7 — 60.2) 42 43.6 (37.9-55.4)
b 4.6 4.0(3.3-4.6) 3.7 3.7 (3.0-4.1)
C 19.4 18.3 (14.9 - 20.8) 15.8 14.5 (12.4-16.1)
c' 4.7 4.0 (3.3-4.7) 51 5.0 (4.0-5.1)
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Figure 3. MaleEpacanthion canceriformisp. nov. A. Total body, B. Anterior region, C1.addke amphid and the

buccal cavity with mandibles, C2. Head with serdlustriation and teeth, D. Mandible detail, E. Sdtathe
tail region, gland and supplement, F. Spicule dadds, G. Spicule.

Figure 3. Male. Epacanthion canceriformisp. nov. A. Aspect général du corps, B. Régiorérigire avec
glandes oesophagiques, C1 Téte, amphide et cawtebavec mandibules. C2. Téte avec stries seanikmet
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dent, D. Détail de la mandibule, E. Soie en lagégle la queue, glande et supplément F. Spiculgiaetes G.
Spicule.
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Figure 4. MaleEpacanthion canceriformisp. nov. A1, A2. and A3. Anterior region with di¢of cervical
setae

Figure 4. Male.Epacanthion canceriformisp. nov Al, A2 and A3. .Région antérieure aveaitlét soies
cervicales
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Figure 5. FemaleEpacanthion canceriformisp. nov. A. Total body, B. Anterior region, C1. ddiewith
semilunar striation and teeth, C2. Head, amphidtaadouccal cavity with mandibles, D. vulva regi@n,tail

region.
Figure 5. FemelleEpacanthion canceriformisp. nov A. Aspect général du corps, B. Régionraniée, C1
Téte avec stries semilunaires et dent, C2. Tétphata et cavité bucale avec mandibules, D. Régoladulve,

E. Queue.
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Figure 6. Male Epacanthion canceriformisp. nov. A. Total body, B. Anterior region, C. ieand the buccal
cavity with mandibles, D1. Mandible detail, D2. mérles and Teeth, D3 and D4 Head with semilunaatsin
and teeth, E. Detail of cardia, F. Tail region, Spicules and supplement. H. Detail of spicules.

Figure 6. Male Epacanthion canceriformisp. nov. A. Aspect général du corps, B. Régiogrire, C. Téte,
amphide et cavité bucale avec mandibules, D1. D##da mandibule, D2. Détail de la mandibule ettd®3 et
D4. Téte avec stries semilunaires et dent, E. Dd¢acardia, F. Queue, G. Spicule et supplemendéthil de la
spicule.
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Figure 7. FemaleEpacanthion canceriformisp. nov. A. Total body, B. Anterior region, C. Hedetail, D. tail
region, E. vulva region, F. Head, detalil of thedalcavity with mandibles, G. Head with semiluniasion and
teeth.

Figure 7. FemelleEpacanthion canceriformisp. nov. A. Aspect général du corps, B. Régiotéragure, C.
détail de la téte, D. Détail de la queue, F. Tdtdail et cavité bucale avec mandibules, G. Tétx asiries
semilunaires et dent.
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Discussion

The new species shares the same diagnostic fedturdse genugkpacanthionwith
all the valid species of this group: cephalic cépstrongly sclerotized, setae inserted in the
middle of the cephalic capsule, three teeth angetimandibles heavily sclerotized, with two
solid longitudinal bars jointed by a thin sheet (& Coomans, 2006).

The mandibles and oesophageal glands that opengtheach tooth, are similar to the
features ofEpacanthion butschliE. durapelle,and Epacanthion agubernaculu3he most
important difference between the new species aadthviously described species is in the
shape of the spicules. The differences in the shagdength of the spicules Epacanthion
were studied by Wieser (1959) and Greenslade & dash(1991). Wieser (1959) considered
that the length of spicules was one of the mosbntamt attributes, and classified the species
according to the size of the copulatory organ ttpdj the species into two groups: those that
possess longer spicules, and the others with shepteules. Greenslade & Nicholas (1991)
constructed a key based on their own original ath@ropublished descriptions. The authors
compiled several and specific features considengabitant and usefulness for the genus.
Among these, the first character listed was thgtleand shape of the spicules.

All the specimens showed variation in the distiidmtof the somatic setae, which are
numerous in the cervical region and have diffelengths. After the nerve ring they assume a
well-defined transverse arrangement. Posteriorhis tegion, the setae are sparser, then
increase in number again in the caudal region. f€heales have fewer setae than the males.
This new species resemblds. butschlii, E. durapelle, E. galeatum, E. georg&i
gorgonocephalumE. oliffi, and E. oweniin having a different arrangement of the cervical
setae along the pharynx. The number and distribudfahe cervical setae are reduced in the
females, and this feature is also observed inghmafes oE. gorgonocephalurandE. oliffi.

Epacanthion canceriformis sp. nov. has the same arrangement (6+6+4) antquosi
of the setae on the cephalic capsule as the magrihe species in this genus, but in relation
to both features it differs fronk. agurbenaculus, E. butschliE. enoploidiforme E.
gorgonocephalupE. multipapillatum E. pellucidumandE. polysetosum
Besides the length of the spicules, the shapesesdifferent in the new species; it is ‘bottle-
shaped’ with striations in the distal portion. Tdweernaculum is connected to the spicules, a
feature not previously observed in any other sgedkEpacanthion Within the family
Thoracostomopsidae, this character is foundEmoplolaimus connexug/ieser, 1953a and

Enoploides longispiculosuditiello, P. 1967.
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In the new species, the caudal setae extend ahengntire length. The presence of the
setae along the tail is also observed in almostaitl species oEpacanthion except inE.
flagellicaudumandE. polysetosumHowever, the description of the new species gebtan
several specimens (16 males and 6 females) that sktensive variation; and this could be

considered sufficient to establish these individwa a valid taxon.

Diagnosis of the genudesacanthion Filipjev, 1927 (after Smol & Coomans, 2006)
Enoplolaiminae. Outer labial and cephalic setasatsd at middle or anterior end of cephalic
capsule. Mandibles well developed, provided withwd, arch-shaped, consisting of two rod-
like columns anteriorly united by a curved bar. theghorter than mandibles. Spicules mostly
short, if long M. diplechma then gubernaculum with caudal apophysis. Onehfvater
species and one brackish-water spedikslongispiculumGerlach, 1954 [described B& cf.

longispiculumand found in oligohaline lagoon in Madagascar leyl&:h (1958)].

According to theNeMys database (Deprezt al, 2005) there are 37 valid species of
Mesacanthion

- Mesacanthion africanthiform@&/arwick, 1970
- Mesacanthion africanur@erlach, 1957

- Mesacanthion agubernatiétiello, 1971

- Mesacanthion arcuatil@imm, 1961

- Mesacanthion armatum/ieser, 1959

- Mesacanthion audaStekhoven, 1935

- Mesacanthion banald-ilipjev, 1927

- Mesacanthion brachycoll&llgén 1959

- Mesacanthion brevisefailipjev, 1927

- Mesacanthion caveinglis, 1964

- Mesacanthion ceeuinglis, 1964

- Mesacanthion conicurilipjev, 1918

- Mesacanthion cricetoidé#/ieser, 1959

- Mesacanthion diplechmBoucher, 1977

- Mesacanthion fricuninglis, 1966

- Mesacanthion gracilisetosusggén, 1930
- Mesacanthion hawaiiens&iggén, 1951

- Mesacanthion hirsutur@erlach, 1953

- Mesacanthion infantil®itlevsen 1930

- Mesacanthion karenggilipjev, 1927)

- Mesacanthion kerguelenséawson, 1958

- Mesacanthion longispiculu@erlach, 1958
- Mesacanthion longissimesetosWiieser, 1953
- Mesacanthion lucifeFilipjev, 1927

- Mesacanthion majug/ieser, 1953

- Mesacanthion monhystetzerlach, 1967
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- Mesacanthion Obscuru@argarin & Klerman2006
- Mesacanthion pacificurAlggén, 1951

- Mesacanthion paWieser, 1959

- Mesacanthion pannosuwWieser, 1953

- Mesacanthion paradentat#dggén, 1932

- Mesacanthion proximui@erlach, 1957

- Mesacanthion rigen&erlach, 1957

- Mesacanthion southerarwick, 1973

- Mesacanthion tenuicaudatu§saweljev, 1912
-Mesacanthion ungulatuiWwWieser, 1953
-Mesacanthion virileDiltevsen, 1930

Mesacanthion henriquei sp. nov.(Table 2, Figures 8 and 11)

Studied material: 15 males and 6 females.

Type material:Male holotype, found in Potiguar Basin (Rio Grardte Norte, Brazil). No
information about depth and sediment. Collectechviiox corer, and Van Veen. National
Museum of Rio de Janeiro, Brazil (MNRJ 344).

Allotype female: found in Potiguar Basin (Rio Grando Norte, Brazil). No information
about depth and sediment. Collected with box caret Van Veen. Same collection data as
holotype. National Museum of Rio de Janeiro, Br@viNRJ 345).

Paratypes: 14 males and 5 females, found in PatiBaain (Rio Grande do Norte, Brazil).
No information about depth and sediment. Collecteith box corer and Van Veen.
Meiofauna Laboratory of the Zoology Department, \énsidade Federal de Pernambuco
(177-193 NM LMZOO-UFPE).

Measurements: See Table 2.
Etymology: The species name honors Pedro Henriquih&me da Costa Rego, son of the

first author.

Description (Figures 8, 9, and 10)

Long body, narrowing at the extremities (L= 482Qwh long). Cuticle finely striated.
Cephalic capsule well-defined and strongly sclesati Cephalic arrangement in three
separate circles: 6 inner labial setae (1#), 6 outer labial setae longer (4216) than 4
cephalic setae (22.2m), positioned slightly above to middle of cephalapsule. Cephalic
organ rounded. Low lips and three arc-shaped sa@erbmandibles (33.6m long and 14.4
um wide) with two lateral sclerotized rods united dayved bar inside buccal cavity. Three



132

well-defined onchia, with same length. Cervicalngla on base of cephalic capsule, opening
in each tooth. Ventral gland close to nerve rirggratory-excretory pore at 586n from
anterior end. Amphids pocket-shaped (10.5 wide), 48 from anterior, 13.3% of
corresponding body diameter. Pharynx strongly mias¢899um). Nerve ring with 6Gum at
26.5% from anterior end, occupies 68.7% of totahrghx length. Long (483.eum) and
striated spicules with wall strongly sclerotiz8dvo testes in tandem, the larger measuring
1006.5um and the smaller 34&m. Gubernaculum sclerotized (43161), without apophysis.
Only one cylindrical precloacal supplement {68). Postcloacal papillae with setae and pore
joined to glands. Conical-cylindrical tail (18om) with five setae (31.2um). Tubular
spinneret (3um). Three caudal glands observed.

L= 4820.4um; a = 40.6:m; b = 5.3um; ¢ = 25.9um; ¢ = 3.1um.

Allotype female: Similar to male. Total body lendd#056 um). Head width (6um). Inner
labial setae (19.2m), outer labial setae (43,8n), cephalic setae (24m). Mandibles (38.4
um long and 17.4um wide). Pharynx (1128.4m) with nerve ring (75um). Secretory-
excretory pore not observed. Reproductive systedelphic, with ovaries opposed and
reflexed.

L= 4914um; a = 33.4im; b = 3.5um; ¢ = 15.9um; ¢ = 4.2um.
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Table 2. Measurements of females esacanthion henriquesp. nov. All measurements im and

in the form: mean (range).

Table 2. Mesures chez les femelles Bkesacanthion henriquesp. nov. Toutes les mesures,an et
sur la forme: moyenne (variation).

| Parameter | Male | Female |
Holotype Paratypes Allotype Paratypes

n 1 12 1 5

L 4820.4 3917 (2652-5116.8) 4056 3942 (3135.6-4)92.
hd 52.5 52.4 (37.5-96) 69 64 (45-82.5)
amph 10.5 11.4 (9-16.2) 18 15.2 (12-22.8)
amph % 13.3 22.4 (22.7-26.9) 24 22 (16-30.4)
amph. pos 42 37 (27-54.6) 46.8 48 (38.4-67.5)
mabw 33.6 31(23.46.2) 38.4 35.3 (24.6-43.8)
mabl 14.4 13(9-16.8) 17.4 24 (19.8-24)

nr 66 63 (45-84) 75 71 (54-81)

ph 899 747 (496-1104) 1128.4 826 (595.2-1128.4)
mbd 118.5 103.4 (75-120) 121.5 129 (115.5-142.5)
spic 483.6 670.3 (483.6-954.8) - -
v - - 2823.6 2194.0 (1310.4-2823.6)
V% - - 69.7 55.4 (41.7-69.7)
supl 65 69.5 (37.5-85.5) - -

abd 63 47.3 (37.5-63) 60 54 (34.5-66)

C.S. 22.2 22 (13.2-48) 24 21.1 (16.8-24)
gub. 43.5 49 (40.5-81) - -

t 186 212.2 (167.4-390) 254.2 251.1

a 40.6 38 (24.7-56) 334 31 (25.2-33.4)

b 5.3 5.2 (4.6-5.7) 35 4.8 (3.5-5.8)

c 25.9 19.3 (7.6-25.9) 15.9 1.6 (12.5-19.6)

c 3.1 4.6 (3.1-10.4) 4.2 4.7 (4.2-5.9)
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Figure 8. MaleMesacanthion henriquesp. nov. A. Total body, B. Anterior region withetesophageal glands,

C1. Head detail, C2. Head and the buccal cavith wiaindibles and glands, D. Mandible detail, E. Sp&, tail,
and supplement.

Figure 8. MaleMesacanthion henriquesip. nov. A. Aspect général du corps, B. Régiogreire et glande, C1.

Détail de la téte, C2. Téte avec cavité bucale avacdibules et glande, D. Détail de la mandibuleScules,
gueue et supplément.



135

R s A T

e e

B i

e

1o |

B. Anterior region, C1.ddeand the buccal

Figure 9. Femaldlesacanthion henriquesp. nov. A. Total body,
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Figure 10. MaleMesacanthiorhenriqueisp. nov. A. Total body, B. Anterior region, C1.AR2. Head and the
buccal cavity with mandibles and glands, D. Det#ilcardia, E. Detail of spicules, F. Spicules,,taihd
supplements.

Figure 10. MaleMesacanthion henriqueip. nov. A. Aspect général du corps, B. Régiogéraatre, C1. et C2.
Téte avec cavité bucale avec mandibules et glabd®étail de la cardia, E. Détail et spicules, PBic8les,
gueue et supplément.
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Figure 11. FemaleMesacanthion henriquesp. nov. A. Total body, B. Anterior region C1 af@2. Head and the
buccal cavity with mandibles and teeth, D. Dethitardia, E. Detail of vulva, F. Tail region andl tetae.

Figure 11 Femelldesacanthion henriqueip. nov.A. Aspect général du corps, B. Régionranige, C1. et C2.
Téte avec cavité bucale avec mandibules et der@éEail de la cardia, E. Détail et vulve, F. Régitenla queue.
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Mesacanthion dentantuspiculum sp. nov.(Table 3, Figure 11)

Studied material: 4 males.

Type material:Male holotype, found in Potiguar Basin (Rio Grardte Norte, Brazil). No information about
depth and sediment. Collected with box corer and Veen. National Museum of Rio de Janeiro, BradiNRJ
346).

Measurements: See Table 3.
Etymology: Specific namedéntantuspiculuinbased on the main morphological body featuretides on the

distal portion of the spicules.

Description (Figure 10)

Long body, narrowing at extremities (L= 40p). Cuticle finely striated. Cephalic capsule veglerotized (54
um). Cephalic arrangement with three separatedesir(6+6+4), six inner labial (23.4m), six outer labial
longer (75um) than four cephalic setae (3&#) positioned in middle of cephalic capsule. Lipa| with equal
mandibles (274um long and 13.2im wide), joined by solid longitudinal bar. Mandibleith three teeth of same
length (16.8um), well defined. Cervical glands on base of ceiptadpsule, opening in each tooth. Ventral gland
below nerve ring at 25.2m from anterior end. Pharynx strongly muscular sclérotized (1023m). Somatic
setae present along pharymerve ring (78um) positioned anteriorly, occupying 80% of correspiog body
diameter. Triangular cardia. Amphids pocket-shafi12 um wide), at 23.4um from anterior end, 22.8% of
corresponding body diametérwo opposed testes, the larger 488) right of the intestine and the smaller left
of the intestine (439.pm). Spicules short (13648m), strongly sclerotized, muscle fibers connectedroximal
portion of spicule and on apophysis of gubernaculAnterior region of spicules open, denticles obsdron
proximal, distal, ventral, and dorsal regions. diflistal regionGubernaculum strongly sclerotized (1fiin),
muscle fibers connected to body walorso-caudal apophysis, occupies 79.7% of gubetaac length,
distal region appears warty on tip. Single tubdapplement (28.5 um), 178,8n from cloaca. Conical tail
(347.2um). Three glands before the cloaca. Tubular spéetner

L= 4056pum; a = 29um; b = 4.1um; ¢ =11.6um; ¢ = 3.7pum.

Females and juveniles not found.

Table 3. Measurements of males lfesacanthion dentantuspiculsp. nov. All measurements jm
and in the form: mean (range).

Table 3. Mesures chez les méles Blesacanthion dentantuspiculusp. nov. Toutes les mesures en
um et sur la forme: moyenne (variation).

| Parameter | Male
Holotype Paratypes
n 1 3
L 4056 4450 (4212-5054.4)
hd 54 61 (60-67.5)

amph 13.2 20 (13.2-28.5)



amph %
amph. pos
mabw
mabl

nr

ph

mbd
spic
%
V%
supl
abd
C.S.
gub.
t

a
b
c
c

22.8
23.4
27

13.2
78

1023

139.5
136.5

28.5
93
38.4
111
347.2
29
4.1
11.6
3.7

32.1 (20.5-47.5)
32 (23.4-39)
28.2 (27-30)
14 (12.6-15)
84 (78-93)
1077.3 (1023-
1140.8)
139.1 (135-139.5)
147.3 (136.5-153)

29.2 (22.5-36)
94.5 (93-99)
43 (38.4-48.6)
107 (102-108)
391(347.2-409.2)
32 (29-37)
4.1 (3.6-4.7)
11.3(10.2-12.5)
4.1 (3.7-4.4)
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Figure 12. MaleMesacanthion dentantuspiculusp. nov. A. Aspect général du corps, B. Anteragion with
the esophageal glands, C. Head and the buccay aaitit mandibles and teeth, D. Spicules and supetds; E.
Detail of spicules, F. supplements, spicules, aild t

Figure 12. MaleMesacanthion dentantuspiculusp. nov. A. Total body, B. Région antérieure agmdes
oesophagiques, C. Téte avec cavité bucale avec ibudesl et dent, D. Détail des spicules, E. Détais d
spicules, F. Supplément, spicules et queue.
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Figure 13. MaleMesacanthion dentantuspiculusp. nov. A. Total body, B. Mandible detail, C1, @ad C3.
Head and the buccal cavity with mandibles and teethSpicules and supplements, E. Detail of spgule
supplements, spicules, and tail, G. Detail of gnhealum.

Figure 13. MaleMesacanthion dentantuspiculusp. nov. A. Aspect général du corps B. Détail andibules,
C1, C2 et C3. Téte avec cavité bucale avec maresbell dent, D. Détail spicules et supplements,eRildet
spicules, F. supplément, spicules et queue, G.lRktgubernaculums.
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Discussion

The genusvlesacanthiorbelongs to the subfamily Enoplolaiminae De Conjrikd65
mainly in having the buccal cavity with mandiblegldhree teeth.

Mesacanthion henriquedp. nov. possesses the general features of thesgbuat the
specific character is the combination of the cephaétae shorter than the outer labial,
however in different circles; presence of onchiarexted to the mandibles, cervical glands,
testes in tandem and spicule-shaped. This kincksiks$, well described by Warwiek al.
(1998), has not yet been described for the gdviasacanthion According to Lorenzen
(1994), in general, the family Thoracostomopsidasspsses two opposed testes, but he did
not furnish details of the position and shape.

This new species possesses long striated spiclies following species have long
spicules without striationdvl. audax, M. cavei, M. ceeum, M. gracilisetosusjrivantile, M.
kerguelense, M. longispiculurandM. southerni. M. diplechma, M. audax, M. infantided
M. kerguelensealso differ from the new species in possessingubemaculum with
apophysis.

The valid specied. africanum M. diplechma M. obscurumand M. southerniare
similar toM. henriqueisp. nov. in possessing both long and striatedutgsc however, they
differ in having anisomorphic and anisometric spgsuAmong the valid species of the genus
Mesacanthionfrom marine and freshwater environments, five Egedhave males with
anisomorphic and anisometric spiculéd: diplechma,M. africanum, M. southerni, M.
obscurumandM. propinquum(Gerlach & Riemann, 1974; Boucher, 1977; Nichol®83).

According to Wieser (1953), the females of the sggeofMesacanthiorare separated
in two groups, with asymmetrical or symmetrical w@s. The female oM. henriquessp.
nov. belongs to the group with symmetrical ovaridge only female that is known to possess
asymmetrical ovaries belongs to the spebletucifer.

Mesacanthion dentantuspiculusp. nov. presents the same general features degcrib
previously for the genuslesacanthionbut has a different shape and length of the spitdu
africanthiforme M. infantilis, M. longissimesetosum, M. majus, Mnimystera, M. pacificum,
M. proximum,and M. studiosumall resembleM. dentantuspiculunsp. nov. in possessing
short spicules. However, they differ from the ngy@d@es in having denticles in the proximal,
distal, ventral and dorsal regions, and in havingfa distal region.Mesacanthion audax,
described by Ditlevsen (1918), has spines on thi@ldbortion of the spicules, but only on the

tip.
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The diagnostic features of this new species com$ishorphometric differences and
the shape and length of the spicules.
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CAPITULO 03

Description of a new species dEpacanthion
(Thoracostomopsidae, Nematoda) from Brazill
and a modified key for species identification.

Publicado na revistdootaxa, 2096 99-108,
2009.
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CAPITULO 04

Caracterizacao protéica de Nematoda de vida
livre em dois ambientes distintos (marinho e
estuarino)
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Caracterizacao protéica de Nematoda de vida livrene dois ambientes costeiros.
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RESUMO

Os Nematoda de vida-livre sdo os animais mais amniad dos sedimentos marinhos e
estuarinos. Na sua composi¢do organica as protegpessentam a maior classe bioquimica.
Este estudo teve como objetivo levantar a compospatéica da nematofauna em dois
ambientes costeiros e investigar o efeito do fomaotomposicéo protéica destes organismos.
Amostras biosedimentologicos foram coletadas nia pie&Maracaipe e Estuario do Pina com
nove réplicas que foram acondicionados em potga&dticos, contendo trés tratamentos: (1)
fixado com formalina neutra a 4% (S1), (2) formol% tamponada com boérax (tetraborato
de sédio) (S2) e (3) sem formol (S3). O tratamaeto formol (S3) foi mantido a 4°C. Apés a
coleta, 200 nematodeos vivos foram extraidos pplicegé e mantidos resfriados 20°C e
posteriormente, congelados até a andlise bioqui@isanematdédeos conservados em formol
foram extraidos trés semanas. As amostras foratmaelas (minimo de 10 vezes) e vertidas
em peneiras de 0,045mm para a extracdo da nenmadof@s Nematoda foram sonicados e
centrifugados para andlise protéica usando méto@& BProtein Assay Kit). Para a
determinacdo do peso molecular foi realizada uretrodbrese em gel de poliacrilamida
contendo sulfato sodico de dodecila (SDS-PAGE) &l 2Nos ambientes estudados houve
uma variagcdo na concentracdo dos extratos obtidesorjanismos fixados com formalina
neutra e os dos organismos tamponados com bérexnptao significativa. Entretanto, para
0s extratos obtidos dos organismos sem tratamentmeentracdo de S1 e S2 foi cerca de
78% menor. Uma variagdo significativa, ocorreu pasaextratos obtidos dos Nematoda
coletados no complexo estuarino da Bacia do Pikasém formol, onde a concentracao
protéica foi de 80,27 pg/mL, cerca de 68% maiorganado com S3 da praia de Maracaipe.
Ha a necessidade de mais estudos a cerca da cgappsdtéica dos nematdodeos marinhos e
estuarinos e 0s primeiros resultados aqui apredesntalemonstraram existir uma variacao
consideravel entre os ambientes, logo, um estuds dealhado, iria responder com mais
eficacia essas dados protéicos.

Palavras-chave: Nematofauna, BCA, Praia de Marackigtuério do Pina.
ABSTRACT

The free living nematodes are the animals more @mininto the marine and
estuarine sediments. In their organic compositithhe proteins represent the major
biochemistry class. Although, this study had the #hat identify the protein composition of
the nematofauna in two coastal environmental aridvestigate the effect of formalin in the
organisms. Sediments samples were collected in ddgya beach and Pina estuary and nine
replicates were pick out and preserved with threatinents: (1) neuter formalin 4% (S1), (2)
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formalin 4% buffered with sodium tetraborate (S2)da3) without formalin (S3). The
treatment without formalin (S3) was maintained ¥I.4After the sampling, were extracted at
least 200 nematodes in each replicate and kep0°& #uring all process and posteriorly
frozen for biochemistry analysis. The nematodesemed with formalin were extracted in
the same quantity after the period of three we@ke sediment samples were elutriated, at
least 10 times and washed in mesh sieve size dbMhh for extraction of nematodes. For
each treatment, the nematodes were pick out, dedi@nd centrifugated for protein analysis
using the BCA methods (Protein Assay Kit). The duateation of molecular weight was
realized in polyacrilamide gel in presence of sodilodecyl sulphate (SDS-PAGE) at 12 %.
In the studied atmospheres there was a variatidgherconcentration of the obtained extracts
of the organisms fastened with neutral formalind #re one of the organisms tamponados
with borax, however no significant. However, foretbbtained extracts of the organisms
without treatment the concentration of S1 and S2 wbout 78% smaller. A significant
variation, happened for the obtained extracts omateda collected in the compound
estuarine of the Basin of Pina - FOOT without foknwehere the concentration protéica was
of 80,27 pg/mL, about 68% adult compared with S3hef beach of Maracaipe. The first
results presented here demonstrated that existiaioa between the two habitats (Pina and
Maracaipe), however it is necessary more resedroht grotein composition of the marine
and estuarine nematodes because a study with netagsdcould answer efficient these
protein data.

Key-words: Nematofauna, BCA, Maracaipe beach, Pataary.

INTRODUCAO

Os Nematoda de vida-livre sdo os animais mais aniad dos sedimentos marinhos e
estuarinos (GIERE, 2009), considerados como compesemais representativos dos
metazodarios (VINCXet al, 1994, MONTAGNAet al,1995). Os registros quanto ao nimero
de espécies de Nematoda diferem muito, existindis i@ 20.000 espécies de vida livre
descritas, com a maioria destas vivendo em amisien&ginhos (EYUALEM-ABEBEet al,
2008). Nos sedimentos marinhos, estes organismdsenpaepresentar de 80 a 95% dos
individuos e de 50 a 90%, da biomassa, do meiobd@HERE, 2009). Esses animais podem
ser utilizados como bioindicadores em avaliacoesdiddiversidade e biomonitoramento
(LAMBSHEAD, 2004; YEATES & BOAG, 2004; COOkt al, 2005).

Os Nematoda sdo considerados uma ferramenta impoapromissora em estudos
de poluicdo devido a sua distribuicdo, que abramgtgcamente todo tipo de ecossistema, e a
sua elevada diversidade taxonomica (HODDA & NICH®,A 1986) possuindo,
consequentemente, uma sensibilidade a diversosemgekl e alteracbes ambientais
(BONGERS & FERRIS, 1999). Diferencas nos parametedsoticos podem estar
representadas em dois ambientes costeiros e tamd@Emer dentro de um mesmo ambiente,
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como resultado de alteragbes naturais e/ou ana&®piEstas variagbes podem levar a
modificagdes na estrutura da comunidade em termakstribuicdo, abundancia, diversidade
dos organismos (GIERE, 2009) e provavelmente dgosipao protéica destes organismos.

De acordo com Danovaret al (1999) as proteinas representam a maior classe
bioquimica de compostos organicos em Nematodavédrae andlise em eletroforese bi-
dimensional de extratos de estagios misturadd@. @ééegansevelaram pontos de gel corados
em prata, representando 2000 proteinas difereetgsodP| que variam entre 3,5-9 e 0 peso
molecular variando de 10-200 kDa (BINt al, 1997). E estimado que em media a célula
eucaribtica expresse 05 a 10000 proteinas difereAtdominancia de proteinas também foi
observada na maioria dos estudos, quando comparadaposi¢cdo bioquimica de outros
organismos marinhos, dentre estes: Copepoda (BANMSTHO75, 1978); Copepoda
Harpacticoida (MILIOU et al 1992); misidaceos (BAMSTEDT, 1978); Eufausiaceos
(VIRTUE et al, 1995) e Bivalvia (ANSELL, 1974).

Vérios estudos ja foram realizados com Nematodenpoos mesmos tendem a ser
mais investigados na sua importancia meédica eimatéa, porque a maioria deles séo pestes
de culturas. Existe uma vasta literatura para neteals parasitas em relacdo a sua estrutura,
sistematica, bioquimica, fisiolégica, imunolégicielogia molecular (LEE, 2002). Estudos
bioquimicos, envolvendo proteinas sollveis em Nedzafparasitas foram realizados nos
altimos 30 anos (CARNEIRO & ALMEIDA, 2001). Entreti®, os de vida livre, j& foram
estudados com maior énfase no ponto de vista dcolégistematico e molecular, mas
estudos bioquimicos, principalmente protéicos, si0s. O estudo sobre a composicao
bioquimica de Nematoda de vida livre em mar profuacraias arenosas, foi realizado por
Danovaro et al(1999) levando em consideracdo seu contetdo pootgdnitrolado por
mudancas em condicbes ambientais e, em particptar,alteracbes na qualidade e na
quantidade de alimentos disponiveis para o bentos.

Este estudo foi realizado para testar a hipotespidé1) Existe uma variabilidade nos
componentes protéicos e/ou de suas propor¢cdesnmatafauna em dois ambientes costeiros
(marinho e estuarino); (2) os efeitos do formolreoh determinacdo da composicdo em

Nematoda de vida livre, com outros ambientes jadastos.
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MATERIAIS E METODOS

Coleta em campo

As amostras biosedimentolégicas foram coletadas deis ambientes costeiros
distintos: na praia de Maracaipe (Figura 1) queaaiza no municipio de Ipojuca, litoral Sul
de Pernambuco, Possui 7 km de extensdo e é c@aadterpor uma area exposta com
inclinacbes médias de 5° e ondas quebrando prézim@ia ao Norte e uma area abrigada,
com inclinagdes médias de 3° e protegida por recfe Sul, onde se localiza a foz do rio
Maracaipe. O outro ambiente prospectado foi o cexgpéstuarino da Bacia do Pina (Figura
2), que esta localizada na zona litoranea do Estied®ernambuco, situando-se na parte
interna do Porto do Recife-PE, entre os paraleRf9403 e 08°05'06”S e os meridianos
34°52'16" e 34°53'58"W. Nos dois ambientes, as tadedo sedimento foram realizadas com
um tubo PVC de 3,7 cm de diametro interno, sentieserido nos sedimentos até 10 cm de
profundidade, no mediolitoral inferior. Para invgsat o efeito do formol na composicdo
protéica dos Nematoda nos diferentes ambientesnfoetiradas nove réplicas das amostras
de sedimentos aleatérias e acondicionados em gete#asticos, contendo trés tratamentos:
(1) fixado com formol neutro a 4% (S1), (2) fornao#% tamponada com boérax (tetraborato
de sodio) (S2) e (3) sem formol (S3) e (S3-E) dexig para o estuario da Bacia do Pina. O
tratamento que ndo continha formol (S3) foi manadd4°C. Em seguida, todas as amostras
foram transportadas para o Laboratorio de MeiofalinBepartamento de Zoologia da UFPE.
As amostras biosedimentoldgicas fixadas ou ndanforolocadas em Becker de 1.000 ml,
lavadas e elutriadas sucessivamente (minimo dee2@sy. O sobrenadante resultante deste
procedimento foi vertido em peneiras geoldgicas @J@45mm para a extracdo da
nematofauna. Apos a coleta, os Nematoda vivos feenmaidos pelo menos 200 individuos
por replica (n = 3 a 5) e mantidos resfriados 2088@nte todo o processo e posteriormente,
congelados até a analise bioquimica. Os Nematatseoeados em formol foram extraidos na

mesma quantidade acima citada, apos trés semanas.
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Figura 1: Praia de Maracaipe - PE com localizagiarda de estudada (localizacdo do ponto
prospectado) Fonte: Google mapa.

Figura 02: Bacia do Pina com localizacdo da areaestadada (localizacdo do ponto
prospectado) Fonte: Google mapa

Preparacao dos Extratos

Toda a vidraria utilizada para a composi¢cao bioigednde nematddeos foi embebida
em NaOH 1 M e posteriormente lavada com agua Kilfara evitar qualquer contaminacéao
organica.

A fim de aumentar a eficiéncia da extracdo, ange®das as analises, os nematddeos

triados nos diferentes tratamentos, foram homogades em 1 m1 de agua MilliQ e depois
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sonicados por 2h em 4°C, congelados duas veze8Qoninutos (-20 ° C) e sonicados
novamente por 10 minutos a 4°C (DANOVARDal., 1999). Apds esta etapa o material foi
submetido centrifugacdo a 9.000.00 RPM &C4 por 15 minutos e os sobrenadantes

armazenados a -I€& para estudos posteriores.

Caracterizacao Bioguimica

Estimativa Protéica

A determinacdo quantitativa de proteinas foi efddude acordo com o método BCA
(Bicinchoninic Acide - Pierce) de acordo com asnmag do fabricante. Foi preparada uma
curva padrao com albumina de soro bovino (BCA) saires compreendidos entre 0 a 250
png/ml e a leitura tanto da curva como das amostragréplicas, foram realizadas a 590 nm.

Eletroforese em Gel de Poliacrilamida em Condic@&siaturante (SDS)

Foi realizada eletroforese em gel de poliacrilamamtendo sulfato sodico de
dodecila (SDS-PAGE) a 12 % de acordo com LaemmIf@) em todos os tratamentos da
praia de Maracaipe, porém, para o estuario daaBhxiPina s6 foi analisado o tratamento
que continha Nematoda sem fixador. As bandagipest foram detectadas por coloracdo de
prata (BioRad) de acordo com as normas do fabecadtilizou-se o modelo padréao
Amaresco (Miosina 21RDA, B. Galactosidase 118DA, Fosforilase B 97,4DA, Albumina
66,2KDA, Ovalbumina 45,&DA, Anidrase Carbonica 31KDA, Inibidor de tripsina de soja
21,4, Lisozima 14,4DA), no qual foi isolado das outras amostras e cocato azul de
Comassie brilhante 0,02 % (p/v) em acido acétitd & (v/v).

RESULTADOS E DISCUSSOES
Proteinas

Nos ambientes estudados houve uma variagcdo nantoag@o dos extratos obtidos
dos organismos fixados com formalina neutra e @saitganismos tamponados com boérax,
porém nao significativa. Entretanto, para os esfrabtidos dos organismos sem tratamento a
concentracdo de S1 e S2 foi cerca de 78% menorl@dl). Uma variacdo significativa,
ocorreu para os extratos obtidos dos Nematodaacletno complexo estuarino da Bacia do

Pina- PE sem formol, onde a concentracdo proféiae 80,27 pg/mL, cerca de 68% maior



165

comparado com S3 da praia de Maracaipe (TabelB&jovaroet al(1999) encontraram
resultados semelhantes, onde o teor de proteimas \entre 127 pg/mL e 69 pug/mL para os
extratos que continham Nematoda fixados com forpmiém, a concentracdo dos Nematoda
mantidos a frescos houve uma variacdo entre 118nlug 42 pg/mL. A composicdo de
proteinas contidas no corpo dos Nematoda poder\arito entre espécies do mesmo género
e entre individuos da mesma espécie (GRAEYEL, 1997; GALLAGHER & AMBROSE,
1998). Porém, assim como nos dados investigado®anovaroet al(1999), este estudo
também determinou a composicao protéica da comdmida Nematoda e ndo de uma Unica
espécie, uma vez que a coleta de um grande nuneemygdnismos da mesma espécie é
praticamente impossivel, sé podendo ser realizadgpartir de cultivo, mas, as condi¢des
ambientais e tréficas sdo claramente diferentesiglasin situ, logo, provavelmente esses
fatores afetariam, em grande parte, as determisdgjégquimicas destes organismos.

Tabela 1: Comparacado da concentracao protéicaxtieas obtidos em Nematoda coletados
na praia de Maracaipe — PE, estuario da Baciartn Pi

Tratamentos Maracaipe Bacia do Danovaro et
pina al. (1999)
pug/mL pug/mL ug/mL
Sedimento + formol neutro (S1) 1213 159,8 127
Sedimento + formol tamponado com bérax (§2) 1083 106,6 69
Sedimento sem formol (S3) e (S3-E) 256 80,27 42
S3-E S2 S1 P

Figura 03: SDS (PAGE) dos tratamentos (S1 e SNatnatoda coletados na praia de Maracaipe-PE er&83-E
complexo  estuarino da Bacia ~do  Pina- PE. S1 (SEINVE+FORMOL), S2
(SEDIMENTO+FORMOL/BORAX), S3-E (ESTUARIO) e P (PARR)
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Os perfis protéicos de bandas na SDS-Page apreserda bastante diferentes. Os
perfis da nematofauna em Maracaipe nos tratame8tbs(sedimento+formol) e S2
(sedimento+formol/bdrax), foram similares apresemtatrés bandas de alto peso molecular
(97 KDA, 95 kDA E 91,6 KDA) e apenas o tratamento S1 evidenciou-se uma bangasde
molecular intermediario (74,#DA). Comparando os extratos S1 e S2 de praia conoos d
estuéario do Pina (S3), observou-se perfis protéiistintos, uma vez que em S3-E (estuario)
foram observadas duas bandas principais, uma e molecular (98DA) e outra de baixo
peso molecular de (24/8DA), bem como varias bandas intermediarias (Figuravajios
estudos mostram dados relevantes sobre o perfi€ipopo de Nematoda. Em células
germinativas de nematéde@saphidium strigosurtom numerosas bandas protéicas, porém,
a maior apresentou peso molecular dexD3, nas quais foram coradas com coomassie blue
(MANSIN, 1999). Gaofwet al. (2008) avaliando a atividade lectinica de Nematparasitas
de pinheiro, registram que o extrato purificado qmoteinas LRA e PTA em géis de SDS-
PAGE de poliacrilamida mostrou uma Unica faixgpd#eina com um peso molecular acima
de 12 kDa (variando entre 14.4 e 97.4, porém, deratites proporcdes nas diferentes
proteinas). Estes estudos corroboram com as anamesentadas por Biet al (1997)
guando afirmam que o massa molecular em protemddechatoda pode variar entre 10-200
kDa. Avaliando a concentracdo de proteinas em dotrertebrado, Mourat al. (2006)
isolando lectinas deCliona varians observaram que as proteinas na auséncia R-
mercaptoethanol, mostrou uma faixa com massa moialede aproximadamente 106 kDa e
as tratadas com [-mercaptoethanol apresentaramo doatdas com 28 kDa. VariagOes
bioguimicas, principalmente concentracdes de praseipara invertebrados ja foram
registradas por BAMSTEDT (1975; 1978); MILIO&t al (1992); VIRTUEet al (1995) E
ANSELL (1974).

No gel SDS-Page foi aplicada uma menor concentrapgcéteica de Nematoda de
estuario (S3-E), porém foi revelado, apés coloraggfin prata, um maior nimero de bandas
comparadas com os de praia. Isso, provavelmentar@ue os diferentes perfis estejam
correlacionados com as caracteristicas tréficagemmosta a diferentes insumos de matéria
organica.

Estudos realizados por Wakehanal (1993) e Chroni®t al. (1996) testando os
efeitos de diferentes tratamentos para preservastaas de sedimento, demonstraram que,
aplicando metodologias especificas, 0 uso de fammatomo fixador ndo afeta a
determinacdo de proteinas, carboidratos ou lipidwsndo comparados as amostras nao

tratadas. Observagodes realizadas por Donoziab., 1999, com Nematoda e utilizando-se a
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mesma metodologia aplicada para este estudo, séadjamnaram rosa de bengala nas
amostras com formol tamponado com boérax e em anasietiferentes (mar profundo e
costeiro), observaram que nao ha interferéncia rdesmos nas analises em proteina e
lipidios, e consequentemente na composi¢cao corposaiNematdédeos. Segundo Seizal.
(1998) a literatura sobre os efeitos de fixadorascamposi¢cdo bioquimica em material
organica é extremamente escasso, 0 uso do fornmb dixador pode causar graves
problemas analiticos na determinacdo de certasedate compostos organicos (tais como o
carbono organico e de acidos nucléicos), mas naowtros, como aminoacidos e lipidios.
Portanto, estas afirmacgdes corroboram com resultathwontrados nesse estudo, que a
formalina n&o interferiu na composi¢cdo protéica ndierentes ambientes e que
provavelmente essa expressao na quantidade dénpsofgara os Nematoda de estuario, ndo
pode ser até no momento explicado, pois outrogematabioticos e bidticos) devem ser
levados em consideracdo. Entretanto, faz-se nemessa estudo mais detalhado, uma vez
que as metodologias existentes que auxiliam ardetacdo de proteinas ou outras classes
bioquimicas, sdo escassas, logo precisam ser dggsta adaptadas para organismos como
Nematoda que apresentam um tamanho muito redudificyltando assim a extracdo dos
seus compostos organicos. Além disso, ainda g@eahagcessidade de mais estudos a cerca
da composicdo protéica dos nematdédeos, os primekssitados aqui apresentados
demonstraram ser esta abordagem, uma ferramemtéspoya na investigacdo das estratégias

bioenergéticas e na relevancia tréfica do grupoegossistemas marinhos e estuarinos.
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4 CONCLUSOES

o As descricdes das espécies da familia Thoracossidas sédo pobres, tanto no
aspecto descritivo quanto no ilustrativo, sendae ags fator limitante para o estudo dessa
familia. Assim, a primeira versdo de uma atualiaaegui apresentada, dessa familia facilitara a
identificacdo de seus representantes;

o A realizacdo do estudo taxonb6mico da familia Thostmmopsidae na Bacia de
Campos e Bacia Potiguar revelou que, em algunsrg&nexistiam novas espécies para a
Ciéncia. Assim a partir do material da Bacia de f@sn foi descrita uma nova espécie do
géneroEpacanthim. Para a Bacia Potiguar foram descritas duas resécies dblesacanthion
e uma nova espécie dgacanthion

o A partir do levantamento protéico da nematofaurs ambientes estudados, pode-se
observar que houve uma variacao consideravel astcencentracdes de proteinas nos diferentes
tratamentos. Porém, faz-se necessario um estudodatlhado sobre a mesma, uma vez que as
metodologias existentes que auxiliam sua deterrdmaéo escassas. Desta forma, precisam ser
ajustadas e adaptadas para organismos como Nemgwedapresentam um tamanho muito
reduzido, dificultando assim, a extracdo dos seugostos organicos.

o Ainda que haja a necessidade de mais estudos,aadarcomposicdo protéica dos
nematodeos, 0s primeiros resultados aqui apresentimonstraram ser esta abordagem, uma
ferramenta promissora na investigacdo das estaat®jpenergéticas e na relevancia tréfica do
grupo nos ecossistemas marinhos e estuarinos.
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