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FOREWORD

FOREWORD

(and final words of this thesis...)

Just a few lines before so many thousand of them dedicated to a single subject, the Polychaeta of
the European waters. The pages you are about to read (or more probably, to consult) are the result of the
cumulative work conducted during fifteen years, in very diverse circumstances, sometimes far from ideal
and with few resources, and with quite different states of mind, from enthusiastic to be just a step away
from dropping everything and give up. In fact, if this work arrived to its end, it was in great part due to all
the support and encouragement that my family, friends and colleagues have instilled to me during these
years, very especially in the last ones, when my self motivation was almost gone.

It was not an easy process, especially after the end of the scholarship and during all the time 1
had to joggle in order to conciliate work, thesis, and extra-jobs to pay the PhD taxes. In spite of this, it
was worth to finish it. After all, and as my brother Pedro philosophically said to me once, ‘The world is a
place full of unfinished things’. At least this one is finished. Besides, I have always felt a debt to all those
that gave me their support and confidence concerning this thesis from the very beginning, from my
family, friends and colleagues, to the JNICT (now FCT), who decided to finance my PhD proposal.

The final scheme of the monograph was developed along these years and has evolved with base
on the trial and error method, always looking for the best way to include the information considered to be
important or relevant. Due to this way of working, without a strict scheme, the chapters are not always
homogeneous in their contents. The quality of the chapters is not uniform as well, and some are quite
more polished than others. In spite of the revisions done, numerous errors and fails still persist, from
which I am the sole responsible. Hopefully they will be detected and corrected with the use of this
monograph. My advice is to contact me whenever an error is found, so it can be corrected and future
versions of the work improved. Regardless of all its problems, I think it can be a useful publication for
everybody interested in the identification of polychactes collected in Europe and its surrounding waters.

The main body of the work (and in my opinion, the most important part of it), including the
chapters on the families, was finished more than one year ago. Since then, and in addition to many other
works not related with the thesis, the time has been spent dealing with corrections, updates, the writing of
the introduction, material and methods, conclusions, the editing process, and so on. The main feeling
during this time, with the thesis nearly concluded, was of an infinite tiredness, and the anxious sensation
that it just could never be finished. Finally, here it is, after a long process that in the last months was close
to a long agony. I do not know which will be the future of this work, but I like the idea that it can be
useful and improved. What I am sure about is that the end of this dissertation closes an important period
of my life, and opens another one, as thrilling as the last one (and I hope less frustrating in many aspects).

Personally, this is the work I would have liked to find when I first started identifying
polychaetes, almost two decades ago, after my military service. I really hope it can be useful and that it
can fit at least part of the needs of those that are starting today with the identification of the polychaetes
present in the European waters.

Jodo Gil
Blanes, 3 June 2011
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RESUMO

FAUNA EUROPEIA DE ANNELIDA POLYCHAETA

A importancia da Taxonomia como ciéncia € particularmente evidente no actual cenario de Crise
da Biodiversidade, em que a destrui¢do progressiva de habitats devido a causas antropogénicas ¢
acompanhada por uma taxa de extingdo de espécies sem precedentes na historia da Terra (Extingdo
Holocénica). Os estudos taxondémicos, nomeadamente os morfologicos e descritivos, permitem nao sé
quantificar a biodiversidade, ameagada ou ndo, como também (e sobretudo) qualificar-la, de maneira a
melhor conhecer e reconhecer os organismos em perigo. Estes estudos permitem conhecer os organismos
e os seus atributos, incluindo o seu potencial para a Humanidade, e adoptar as medidas necessarias para a
sua protecgdo, sendo em muitos casos os unicos dados cientificos que se recompilaram dessas espécies
antes do seu desaparecimento. Ironicamente, no momento em que mais necessidade ha deste tipo de
estudos, regista-se uma diminui¢do do numero de especialistas capazes de os elaborar, os taxonomistas,
assim como dos recursos que tradicionalmente lhes eram destinados. Estes sdo cancelados, congelados,
ou desviados para outro tipo de trabalhos considerados com melhor projec¢do académica e impacto
cientifico, como s3o0 os estudos filogenéticos e moleculares. A progressiva diminui¢do da mao de obra
especializada em Taxonomia descriptiva e dos productos da sua actividade (descricdes de espécies,
monografias, guias de campo, Faunas e Floras, chaves de identificacdo, inventarios, bases de dados,
paginas web especializadas...), ¢ conhecida como Crise Taxonomica, ¢ deixa muitos outros campos da
ciéncia sem as necessarias ferramentas de trabalho, nomeadamente no ambito conservagdo. E neste

contexto que se insere o presente trabalho.

Os Annelida Polychaeta sio um grupo de invertebrados vermiformes particularmente
interessante, ja que habitam quase todos os tipos de substratos marinhos, do intermareal a zona abissal, e
das aguas salobras as hipersalinas, ocorrendo também em determinados habitats de d4gua doce ou mesmo
terrestres. Outros grupos sdo holopelagicos, ou habitam ambientes peculiares, como fontes hidrotermais,
vulcoes de lama, depdsitos de clatrato de metano, ossadas de grandes mamiferos marinhos, ou vivem
como parasitas externos ou internos de outros organismos, incluindo outras espécies de poliquetas. Os
Polychaeta estio entre os organismos mais abundantes que povoam os fundos marinhos, desde substratos
rochosos a zonas argilosas, sendo frequentemente os invertebrados dominantes, tanto em abundancia
como em biomassa. Sendo tdo abundantes e ubiquistas, os poliquetas desempenham um importante papel
no funcionamento dos ecosistemas marinhos, e sdo por isso usados em muitos tipos de investigacao,
desde estudos de impacto ambiental e monitorizagdo, a trabalhos faunisticos e taxonomicos, passando

pela biomedicina e farmacologia.

Neste trabalho analizam-se os Annelida Polychaeta da plataforma continental do sudoeste da

Peninsula Ibérica, recolhidos durante as campanhas SEPLAT 6 ¢ 7 (Sudoeste de Portugal), ¢ Fauna 1
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(plataforma espanhola do Golfo de Cédiz, Estreito de Gibraltar e Mar de Alboran), duas areas nas quais

os trabalhos sobre o grupo sdo ainda escassos e fragmentarios. A seguinte tabela resume as caracteristicas

das duas campanhas:

SEPLAT 6 e 7 (12 e 22 parte)

FAUNA 1

Organizado por:

Instituto Hidrografico, Marinha Portuguesa

Museo Nacional de Ciencias Naturales
(CSIC, Espanha)

Navios utilizados:

N.R.P. Almeida Carvalho (1972-2001)

B.O. Garcia del Cid (1977-actualidade)

Principal objectivo:

geologico

biolégico

Datas:

SEPLAT 6 — Abril e Maio 1981;

SEPLAT 7 (12 parte) — Outubro e Dezembro
1981;

SEPLAT 7 (22 parte) — Outubro 1983

Julho 1989

Aparelhos de
amostragem:

dragas (Van Veen; Shipeck)

arrastos (arrasto de vara; arrasto italiano;
IKMT)

Area geografica:

plataforma continental do Sudoeste de
Portugal

plataforma continental do Sul de Espanha
(Golfo de Cadiz, Estreito de Gibraltar, Mar
de Alboran)

Batimetria amostrada:

15 a 440 metros

14 a 541 metros

Tipo de substrato
amostrados:

sobretudo substratos méveis (de cascalho a
lodo)

todos os tipos de substratos

As zonas amostradas nas duas campanhas estdo interconectadas através da por¢ao portuguesa do
Golfo de Cadiz (Sul do Algarve), sendo toda essa area particularmente interessante do ponto de vista
biogeografico das espécies que habitam as suas costas e plataforma continental. A area encontra-se na
confluéncia de duas bacias hidrograficas com caracteristicas diferentes, o Oceano Atlantico e o Mar
Mediterraneo, este ultimo com um alto nivel de endemismos. As duas bacias estdo separadas pelo Estreito
de Gibraltar ¢ 0 Mar de Alboran, que funcionam ndo s6 como barreiras fisicas, mas também ecoldgicas ¢
fisiologicas para a dispersdo das espécies de ambos os lados. Esta zona ¢ também interessante por
encontrar-se no limite sul da distribuigdo de muitas espécies marinhas de origem boreal, ¢ no limite norte

de outras espécies de origem africana.

O estudo do material recolhido forneceu até ao momento um numero provisorio de 259 espécies
de Polychaeta, distribuidas por 158 géneros e 46 familias. O numero de taxa identificados foi muito

semelhante entre as duas campanhas (ver seguinte tabela):

Familias Géneros Espécies e subespécies
Numero total de taxa identificados 46 158 259
Campanhas SEPLAT 40 111 175
Campanha Fauna 1 37 108 161
Taxa partilhados 31 (67.4%) 57 (36.1%) 77 (29.7%)

Apenas 29.7% das espécies identificadas é comum as duas campanhas. Este reduzido ntimero é
possivelmente uma consequéncia dos distintos tipos de substratos prospectados, assim como dos
diferentes aparelhos de amostragem utilizados (dragas versus arrastos). Nao parece provavel que as
diferencas faunisticas se devam a questdes biogeograficas, ja que a campanha Fauna 1 decorreu em parte
no Estreito de Gibraltar e Mar de Alboran, zonas com forte influéncia atlantica, e em parte no Golfo de
Cédiz, aberto ao Atlantico e adjacente ao Sudoeste de Portugal, onde se realizaram as campanhas

SEPLAT estudadas.
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Seis novas espécies foram detectadas entre o material recolhido e o material adicional analizado:
Acoetes sp. nov. (Acoetidae), Magelona sp. nov. (Magelonidae), e Scalibregma sp. nov.
(Scalibregmatidae), das campanhas SEPLAT, Prosphaerosyllis sp. nov. (Syllidae) e Sphaerosyllis sp.
nov. (Syllidae), da campanha Fauna 1, e Onuphis sp. nov. (Onuphidae), de material adicional do Algarve.
A descrigdo de Magelona sp. nov. esta ja em processo de publicagdo, enquanto que a das restantes
espécies esta practicamente finalizada.

O estudo do material recolhido durante as campanhas ndo foi ainda finalizado, devido a sua
grande quantidade e diversidade, mas sabe-se no entanto que o numero total dos taxa presentes € superior
ao registado até ao momento, incluindo outras espécies novas para a ciéncia. Por outro lado, algumas das
identificagdes realizadas permanecem como sendo dubias, devido ndo s6 ao mau estado de alguns
exemplares, mas também a necessidade de que alguns grupos taxondmicos sejam objecto de uma

profunda revisdo.

Com base nos trabalhos anteriormente publicados ¢ no material aqui analizado, foi elaborada
uma lista dos Annelida Polychaeta de Portugal Continental, tanto marinhos como terrestres (excluindo

portanto os Agores, Madeira, e Selvagens) (ver seguinte tabela):

Familias Géneros Espécies e subespécies

Numero total de taxa de Polychaeta

identificados em Portugal Continental 59 322 605

O numero definitivo de espécies estd sujeito a flutuagdes, dado que alguns dos registos sdo
claramente duvidosos e resultam muito possivelmente de erros de identificagdo. Alguns destes poderiam
dever-se a espécies novas semelhantes as citadas, ja que € pouco provavel que as espécies citadas ocorram
em Portugal, pois apresentariam uma distribuicdo disjunta pouco crivel com base nos actuais
conhecimentos do grupo. E de prever que o estudo de mais material e em melhores condi¢des, assim
como a revisdo taxondémica de alguns grupos, ¢ a prospeccdo de habitats ou zonas geograficas pouco

estudadas até ao momento, aumente significativamente o nimero de espécies registadas em Portugal.

Dada a actual auséncia de uma obra abrangente e com informagédo actualizada sobre os Annelida
Polychaeta presentes em aguas europeias, € a necessidae actual de uma obra desse tipo, foi considerado
que esta seria a ocasido apropriada para elaborar uma monografia com essas caracteristicas, integrando
igualmente os dados do material recolhido durante as campanhas e aqui analizado. Foi também decidido
que uma monografia deste tipo deveria fornecer ndo s6 um registo de todas as familias, géneros e espécies
registadas até ao momento, como também informacdo relevante sobre cada uma delas e chaves
dicotomicas que permitissem a sua identificagao.

Para elaborar esta Fauna Furopeia de Annelida Polychaeta foi inicialmente delimitada a area
geografica a considerar. Esta abrange do norte da Noruega a Mauritania, e dos Agores aos mares de Azov
e Caspio, incluindo ainda a Groenlandia Oriental, e os arquipélagos da Madeira, Selvagens e Candrias,

assim como as plataformas continentais, taludes e planicies abissais adjacentes a zona definida. Em
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alguns casos foram também consideradas espécies de areas adjacentes, como Groenlandia Ocidental,
costa oriental dos Estados Unidos, Mar Vermelho ou Africa Ocidental.

A recompilag@o das espécies citadas na area considerada foi efectuada com base nos trabalhos
publicados entre 1758 ¢ 2011, ¢ complementada com o material agora identificado. Os registos de
algumas espécies s6 foram localizados apos a conclusdo dos trabalhos, pelo que estas (cerca de 35) ndo
foram incluidas. As espécies foram agrupadas por familias e géneros, seguindo a sua classificacdo actual.
Por questdes practicas as familias estdo dispostas por ordem alfabética, assim como os géneros de cada
familia, e finalmente as espécies de cada género. Todos os grupos taxondémicos sdo acompanhados de
chaves dicotomicas.

Cada espécie ¢ acompanhada da referéncia bibliografica com a sua descricao original, localidade
tipo, sinonimias, referéncias bibliograficas seleccionadas, distribuicdo geografica e batimétria, ecologia, e
observagdes taxonomicas ou de outro tipo consideradas relevantes. Ndo foram incluidas ilustragdes das
espécies por restrigdes de espago, mas estas podem ser encontradas nas referéncias seleccionadas que sdo
fornecidas. No entanto, para cada familia sdo fornecidos desenhos representativos, de maneira a facilitar a
utilizacdo das chaves. Os taxa a nivel de familia e género sdo também acompanhados da referéncia
bibliografica original, taxon tipo, sinonimias e comentarios. Por ultimo, ¢ também fornecido um glossario
de termos relacionados com os poliquetas.

O trabalho foi especialmente centrado nos grupos bentdnicos marinhos de Polychaeta, pelo que
as seguintes familias, quase todas pelagicas e Aphanoneura, foram excluidas: Aeolosomatidae, lospilidae,
Lopadorrhynchidae, Myzostomidae, Parergodrilidae, Potamodrilidae, Tomopteridae, e Typhloscolecidae.
As espécies de alciopideos (antiga familia pelagica Alciopidae, actualmente sinonimizada com
Phyllodocidae), também foram excluidas. Por outro lado ndo se conhecem representantes europeus das
familias Alvinellidae e Hartmaniellidae.

Um total de 1937 espécies e subespécies sdo assim consideradas e discutidas nesta monografia,
das quais 1831 estdo consideradas como validas (espécies formalmente descritas e ndo sinonimizadas).
Das restantes espécies, 6 sdo novas para a ciéncia e aguardam descri¢do, 17 necessitam ser confirmadas e
sdo aqui designadas como confer (cf.), 32 sdo apenas identificadas a nivel genérico e sdo designadas
como species (sp.), sendo provavel que na sua maioria representem espécies novas, 1 € um nomen nudum,
1 uma variedade, e 49 sdo invalidas ou indeterminaveis, mas foi considerado importante referir-las aqui.
As chaves dicotomicas abrangem um total de 1840 espécies e subespécies, tenham sido ja formalmente
descritas ou ndo, enquanto que as restantes espécies ndo foram incluidas nas chaves devido a informagao
insuficiente ou por serem consideradas como invalidas ou indeterminaveis.

Das espécies discutidas, 1898 foram descritas ou registadas na area geografica definida,
enquanto que as restantes 39 ndo pertencem a fauna europeia, mas tendo sido na sua maioria registadas
anteriormente na Europa sdo aqui incluidas para facilitar a sua distingao das espécies autoctones.

Se consideramos apenas as espécies validas (espécies descritas formalmente) que ocorrem em
aguas europeias e que sdo discutidas neste trabalho (1794), juntamente com as espécies cujo registo na
area de trabalho s6 foi encontrado depois da elaboracdo da monografia (35), e as que pertencem aos
grupos excluidos (91), obtem-se um total de 1920 espécies validas de Annelida Polychaeta que séo

actualmente conhecidas em Europa e aguas adjacentes. Tendo em conta o actual ritmo de descrigdo de
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espécies novas de aguas europeias (10.6 espécies por ano durante a tltima década), este nimero parece

estar ainda longe de estabilizar-se.

Durante a elaboragdo desta Fauna FEuropeia de Annelida Polychaeta foram também
estabelecidas algumas novas sinonimias, tanto com base no estudo directo de exemplares como na revisao

bibliografica efectuada. Os seguintes taxa sdo considerados como sinénimos:

Taxon: Sinonimizado com:
Axiokebuita Pocklington & Fournier 1986 Speleobregma Bertelsen 1986
Branchiocapitella Fauvel 1932 Capitella Blainville 1828
Goniadella bobrezkii Annenkova 1929 Goniadella galaica (Rioja 1923)
Lumbrineriopsis Orensanz 1973 Aotearia Benham 1927
Lumbrineris emandibulata mabiti Ramos 1976 Abyssoninoe hibernica (McIntosh 1903)
Paracapitella Carrasco & Gallardo 1987 Capitella Blainville 1828
Parasthenelais Amoureux 1972 Eusthenelais McIntosh 1876
Poecilochaetus fauchaldi Pilato & Cantone 1976 Poecilochaetus mirabilis (Laubier & Ramos 1973)
Polybranchia Potts 1928 Dasybranchus Grube 1850
Pseudomastus Capaccioni-Azzati & Martin 1992 Leiochrides Augener 1914
Pseudomastus deltaicus Capaccioni-Azzati & Martin 1992 Leiochrides fauveli (Harmelin 1964)
Unanereis zghali Ben Amor 1980 Composetia costae (Grube 1840)

Quanto as seguintes sinonimias, sdo consideradas como provaveis, necessitando ainda ser

confirmadas:

Taxon: Possivel sinonimia de:
Amphicteis ninonae Jirkov 1985 Amphicteis midas (Gosse 1855)
Aponuphis fauveli Rioja 1918 Aponuphis brementi (Fauvel 1916)
Bylgides acutisetis Loshamn 1981 Antinoé finmarchica Malmgren 1867
Euarche cristata NUfiez in Palmero, Martinez, Brito & NUfiez 2008 | Euarche tubifex Ehlers 1887
Fauvelia Gravier 1900 Odontosyllis Claparéde 1863
Fauvelia martinensis Gravier 1900 QOdontosyllis ctenostoma Claparéde 1868
Flabelligena Gillet 2001 Flabelligella Hartman 1965
Hydroides pseudouncinatus Zibrowius 1968 Hydroides uncinatus (Phillipi 1844)
Nothria maremontana André & Pleijel 1989 Nothria britannica (McIntosh 1903)
Polybranchia foxi Potts 1928 Dasybranchus carneus Ehrenberg in Grube 1870
Swima Osborn, Haddock, Pleijel, Madin & Rouse 2009 Chauvinelia Laubier 1974
Syllides articulocirratus Gillandt 1979 Eusyllis blomstrandi Marenzeller 1867

Por ultimo, com base na lista de espécies de Polychacta presentes em aguas marinhas europeias e
na informag@o disponivel sobre a sua distribuicao, pretendeu-se fazer um esbogo da sua diversidade nas
distintas areas geograficas abrangidas pelo estudo. Para esse efeito dividiu-se a area em trés grandes
zonas: o0 Mar Mediterraneo (incluindo os mares de Azov e Céspio), o Noroeste Atlantico (da Mauritania
ao Mar Céltico e Canal da Mancha, incluindo os arquipélagos dos Agores, Madeira, Selvagens e
Canérias), e a regido septentrional e boreal (das Ilhas Britanicas ao Arctico). Para cada uma destas regides
foi calculado o niimero total de espécies presentes, sendo respectivamente de 1078, 1114, e 850 espécies.
Apenas 21.6% das espécies estdo presentes simultaneamente nas trés regides, reforgando a idéia de que a
maioria das espécies de Polychaeta tém uma distribuigcdo limitada. O Mediterraneo e a regido adjacente
do Atlantico partilham 48.5% das suas espécies, o noroeste Atlantico e a regido septentrional da Europa
33.8%, e o Mediterraneo e a regido boreal apenas tém 27.8% das espécies em comum. Estes resultados
podem ser apurados através da subdivisdo de cada uma das trés regides consideradas em unidades

biogeograficas mais pequenas, mas de momento parecem evidenciar uma mudancga drastica da fauna de
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poliquetas de cada vez que uma barreira geografica importante é cruzada. O Canal da Mancha e as Ilhas

Britanicas parecem representar uma barreira biogeografia tdo importante como ¢é o Estreito de Gibraltar.

O presente trabalho integra pela primeira vez chaves dicotomicas para a identificac@o de todas as
espécies bentonicas de Polychaeta citadas na Europa, juntamente com informagao taxondémica ¢ ecoldgica
para cada uma dessas espécies. Constitui assim uma ferramenta taxonoémica actualizada para o estudo
deste grupo animal na Europa e em 4aguas adjacentes de Africa e Asia. No momento actual, o reduzido
nimero de taxonomistas e dos productos taxonémicos que generam tornam ainda mais necessaria a
elaboracdo deste tipo de ferramentas para responder as necessidades de um numero crescente de usuarios
que, sem ser taxonomistas mas tendo alguma formacao taxondémica, necessitam identificar os organismos

com os quais trabalham, muitas vezes sem poder recorrer a ajuda de um especialista.

A natureza dindmica da Taxonomia, com a descri¢do constante de novas espécies € a revisdo de
muitas outras, assim como a introducdo de alteracdes na classificagdo ¢ nomenclatura dos organismos
devido a novos estudos de sistematica baseados em técnicas inovadoras, fazem com que o periodo de vida
das monografias como a presente seja limitado. O seu processo de desactualizagdo comega no preciso
momento em que sdo finalizadas. Para evitar que este tipo de monografias fiquem ancoradas no passado e
que possam ser actualizadas e melhoradas constantemente, ¢ necessario efectuar revisdes periddicas das
mesmas. No presente caso, isto permitiria ndo so introduzir os taxa actualmente excluidos e omitidos,
como também os novos taxa e as alteragdes nomenclaturais entretanto publicadas. Por outro lado, seria
assim possivel incorporar também o feedback dos usuarios e as suas correcgdes ¢ sugestdes, de modo a
melhorar a qualidade e a funcionalidade da monografia com base nas necessidades dos seus utilizadores.

Estas actualiza¢des podem (e devem) ser editadas periodicamente em distintos suportes, papel ou
digital, seja como CD-Rom, seja on-line. A edi¢do digital tem as vantagens de ser menos onerosa e de
possibilitar a inclusdo de ferramentas tdo praticas como o Optical Character Recognition (OCR), ou
enlaces a outras fontes de informacdo (bases de dados, referéncias bibliograficas, colec¢des
museologicas... as possibilidades sfo infinitas), assim como aumentar a quantidade de informacdo
fornecida, através por exemplo da inclusdo de imagens, que ja poderiam ser em 3D.

Seja qual for a opgdo escolhida para o futuro desenvolvimento deste trabalho, o importante é que
ele possa continuar a evoluir de maneira a melhor adaptar-se as necessidades dos usuarios aos quais se
destina, e que sdo todos aqueles que necessitam identificar os Polychaeta da regido europeia, até que seja

finalmente substituido por uma nova ferramenta, mais completa e mais practica, e por isso, mais util.

PALAVRAS CHAVE: Polychaeta, Taxonomia, Faunistica, Biodiversidade Marinha, Fauna
Europeia
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ABSTRACT

In the actual scenario of biodiversity and taxonomic crisis, it is essential not only to increase the
taxonomic research, but also to provide taxonomic tools that enable and support accurate identifications.
The present study analyses the Polychaeta of the Southwestern Iberian Peninsula continental shelf
collected during the campaigns SEPLAT 6 and 7 (Southwestern Portugal) and Fauna 1 (Gulf of Cadiz,
Gibraltar Strait and Alboran Sea). This region is biogeographically very interesting, marking the
distribution limit of many septentrional and tropical marine species, and being continuous with the
Mediterranean, a region considered to have a high level of endemisms. The study of the collected material
yielded a total of 259 species, distributed by 46 families. The number of identified taxa was similar
between the two campaigns, but only 29.7% of the species were shared between the two. Six new species
were identified among the collected and additional material. A checklist of the Portuguese Polychaeta was
also compiled, with a total of 605 species being recorded so far. An European Fauna of the benthic
Polychaeta was elaborated, with the main purpose of providing, in a single comprehensive work,
information on the species occurring in the region, as well as a much needed taxonomic tool for their
identification. This Fauna was based on the works published from 1758 to 2011, and complemented with
the studied material from the southwestern Iberian Peninsula. The considered geographical area ranges
from northern Norway and eastern Greenland to Madeira, Selvagens, Canarias, and Mauritania, and from
Azores to the Caspian Sea, including the adjacent continental shelves, slopes and abyssal plains. Each of
the 1937 discussed species is provided with the original reference, synonymies, selected references,
geographical distribution, depth range, ecology, and taxonomic remarks, whenever considered necessary,

based on bibliography and studied material. A total of 1840 species are keyed.

KEYWORDS: Polychaeta, Taxonomy, Faunistics, Marine Biodiversity, European Fauna
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INTRODUCTION

GENERAL INTRODUCTION

Cada cavadela uma minhoca
(Portuguese proverb)

The geographical location of Portugal, almost at the confluence of the Atlantic Ocean with the
Mediterranean Sea, is particularly interesting in what concerns the biogeography of the marine species
inhabiting its shores and continental shelf. The biogeographically diversified fauna that coexists in this
area seems to have origin in three different biogeographic regions (MONTEIRO-MARQUES, 1987).
First, there is a community of Atlanto-Mediterranean origin, quite abundant and including the biggest part
of the species. Second, a community of Atlantic origin with boreal affinities. Finally, a third group of
species with African affinities, which is the most reduced of the three. The Portuguese coast seems to be
also the southern limit of a series of boreal species, and the northern limit of tropical species, being this
way a very rich region in what concerns its biodiversity.

Another point of interest concerning the benthic fauna of the Portuguese continental shelf is its
relative proximity to the Strait of Gibraltar. This strait is a physical barrier between two basins with
different hydrologies, being on one side the Atlantic Ocean with less saline, colder and more oxygenated
waters, and on the other side the Mediterrancan Sea, with more saline, warmer, and less oxygenated
waters (EKMAN, 1953). Due to its geographic and topographical features, as well as the hydrographic
phenomena generated by them, the Strait of Gibraltar forms a genuine ecological barrier in the region of
the Alboran Sea, an ecological barrier that faunas of both basins have to cross (CEBRIAN & BALLESTEROS,
2004). The comparison of the zoobenthos from the continental shelves of both sides of the Strait has a
particular interest, as it enables to establish which species are affected by this barrier and in which way it
acts on their dispersion, very especially in relation with species considered to be Mediterranean
endemisms. Thus, and according to the species and their life cycles, the Strait of Gibraltar and Alboran
Sea can operate either as a physiological barrier (as a species can transpose the barrier but be unable to
survive or to reproduce on the other side, due to the different qualities of the water bodies) or as a
topographical barrier (the barrier can obstruct the dispersion of the species due, for instance, the lack of a
planktonic phase in their life cycle) (BHAUD, 1983). The Strait can also act as an ecological barrier for
different populations of the same species, which are immersed in basins with different conditions, causing
their genetic isolation and increase of variability, which can finally lead to speciation (e.g.
PANNACCIULLI, BISHOP & HAWKINS, 1997).

The Strait of Gibraltar makes the connection between the Atlantic Ocean and the Mediterranean
Sea, a semi-closed sea that acts as a concentration basin. Due to the nature of the Mediterranean Sea,
there is a permanent circulation of water masses through the Strait of Gibraltar, with the Atlantic water
entering in surface and the Mediterranean water being washed out in depth. This outcoming saltier
Mediterranean water follows its route northwestwards, due to its higher density and the Coriolis effect,
flowing along the contours of the northwestern continental slope of the Gulf of Cadiz first, and later of the
Western Portuguese slope, at depths between 600-900 m, or even deeper. Under certain circumstances,
like during upwelling episodes, this Mediterranean water can approach the Portuguese coast, so it can
constitute a carrier for marine species of Mediterranean origin (AMBAR, 1982). This flux of water follows
its way farther north, through the Galician coast and reaching latitudes as high as 60°N (AMBAR, 1982).
One example of the possible influence of this Mediterranean flow of water in the distribution of certain
species, could be the case of the polychaete Haplosyllis chamaeleon Laubier 1960. This species, a
symbiotic polychaete associated to the gorgonian Paramuricea clavata and normally considered a
Mediterranean endemism, was recently found in the Galician Rias, living in association with
Paramuricea grayii (LATTIG & MARTIN, 2009). The presence of this species in such high latitude could
be result of the influence of this continuous flow of Mediterranean water along the western slope of
Europe, associated with other local phenomena that approach that water to the coast.

Upwelling phenomena are also present along the western coasts of Portugal, mainly during the
months of July, August, and September, when the southward winds in the region are stronger and create
the adequate conditions to the occurrence of this phenomenon (WOOSTER, BAKUN & MCLAIN, 1976;
F1uza, 1982; FiuzA, MACEDO & GUERREIRO, 1982). Under the effect of these northerly winds on the
western coast of Portugal, the superficial coastal waters are driven off the coast, due to Ekman transport,
and are replaced by deeper and cooler waters, richer in nutrients. The enrichment of the euphotic zone in
nutrients raises the productivity of the ocean in the regions influenced by the upwelling, as the primary
productivity is greatly increased, in which is followed by the increase in the secondary and tertiary
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productivities. The direct influence of upwelling and associated phenomena in the productivity of the
ocean in the Western Iberian coasts, especially in small pelagic fish with planktonic larval growth, has
been thoroughly studied (e.g.: PIRES & ANTUNES, 2000; SANTOS et al., 2007, and references therein).
Finally, the continental shelves benefit from the sedimentation of part of this organic matter produced in
the above layers of water, very often supporting a very rich benthic biomass (COSTE, FIUZA & MINAS,
1986). Upwelling is particularly intense in the southern half of the western coast of Portugal (F1Uza,
MACEDO & GUERREIRO, 1982), where the Portuguese material examined in the present study was
collected. However, there are also increasing evidences that upwelling events are decreasing of intensity
in the Portuguese west coast (PIRES & ANTUNES, 2000; LEMOS & PIRES, 2004) and also that anomalous
upwelling events in winter are affecting the productivity of certain key species (SANTOS ef al., 2007). It is
not known if such occurrences can affect the benthic species and ecosystems underneath the upwelling
areas. The detection of eventual changes requires the increasing of benthic taxonomic studies in the
continental shelves and upper slopes beneath such areas, and the establishment of time series studies with
the necessary funding to enable the identification of such material in a reasonable period of time.

Another important aspect of the region is the progressive raise in water and air temperatures,
registered through the last decades, with subsequent changes in planktonic and fish species composition
in several North Atlantic ecosystems (NEHRING, 1998; EDWARDS & RICHARDSON, 2004; HAYS,
RICHARDSON & ROBINSON, 2005; SANTOS et al., 2007). This is also true for the Portuguese region, where
it was detected an increase of tropical fishes and a decrease of boreal fish species from 1980s to 2000s,
with species with their range previously limited to the Mediterranean and/or Northwest Africa undergoing
a northern expansion (SANTOS et al., 2007, and references therein). Such regional raise of temperatures
and subsequent changes in water chemistry and circulation probably can also affect the distribution of
other faunistic groups and composition of communities, and it can be expected to affect also the benthic
communities. So far it was not found a direct relationship between the progressive raise of sea and air
temperatures and changes in the composition of the marine benthic communities (REISE, 1993; HARLEY
et al., 2006), but there are increasing evidences that such relationship could exist, at least for intertidal
communities (BEUKEMA, 1992; SCHIEL, STEINBECK & FOSTER, 2004).

The relevance of the study of the marine communities in this region of Portugal is also supported
by its proximity (and in part, integration) to the adjacent Southwest Alentejo and Vicentine Coast Natural
Park (Parque Natural do Sudoeste Alentejano e Costa Vicentina). This Natural Park had its origin in
1988, when was established the Southwest Alentejo and Vicentine Coast Protected Landscape (Area de
Paisagem Protegida do Sudoeste Alentejano e Costa Vicentina), which was raised to Natural Park in
1995.

This Natural Park extends along 110 km of coast, from S&o Torpes in the north to Burgau Beach,
in the south, and incorporates the adjacent marine region in a strip of 2 km wide from the coast, reaching
a maximum depth of 32 meters, 2 km off Pontal da Carrapateira (Aljezur). The Natural Park covers a total
area of 74 414.89 ha, being 56 952.79 ha terrestrial and 17 461.21 ha maritime. The coastal line includes
sandy beaches, rocky cliffs, coastal lagoons, salt marshes, the estuary of the Mira River, and important
capes, as the Sarddo, Sdo Vicente, and Sagres. The presence of this Natural Park increases the interest of
studies on the fauna and flora of the adjacent continental shelf, not only because part of it is integrated in
the Natural Park (and protected by it), but also because the rest of the shelf and its communities are the
natural continuity of the communities integrated in the Natural Park.

In spite of the big interest revealed by the Portuguese continental shelf for studies of zoobenthos,
few works have been performed there, some of which done in an erratic way. This is particularly true for
the Annelida Polychaeta. The Polychaeta are normally the most abundant group of benthic macrofauna,
both in number of individuals and in number of species, in soft bottom communities (KNOX, 1977). These
communities are present in the biggest part of the Portuguese continental shelf. In the monograph by
MONTEIRO-MARQUES (1987), on the soft bottom benthic communities of the southern Portuguese
continental shelf (Algarve), the Polychaeta were the most important taxon in almost all biocenoses, with
exception of the Infralittoral Sands, where the Crustacea surpassed them. In the same work, from 577
identified taxa, 31% were polychaectes, being followed by the Crustacea and the Mollusca, with 24% and
14%, respectively.

A great deal of the publications concerning the Portuguese polychaetes refers to specimens
collected at shore or in costal waters (see complete list of publications and checklist of polychaetes from
Portuguese waters in ANNEX 5). Polychaetes and other marine benthos from the Portuguese continental
shelf and adjacent continental slope (nearby seamounts excluded) have been sampled occasionally by
different oceanographic expeditions, such as the ones performed by the H.M.S. Porcupine (1869-1870),
the HM.S. Challenger (1872-1876), the Travailleur (1880-1882), the Talisman (1883), or the Hirondelle,
the Princesse Alice, the Hirondelle II, and the Princesse Alice II (1885-1914). More recently, specimens
of Polychaeta from the Portuguese continental shelves and slopes were sampled by the N.R.P Faial
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(1957), the F.S. Meteor (1967), the N.O. Thalassa (1972), the N.O. Jean Charcot (1976), the N.R.P
Almeida Carvalho (1977, 1979, 1980), the F.S. Poseidon (1992), and finally the N.O. Céte d’Aquitaine
(1994, 1995). From the campaign of the F.S. Poseidon apparently only part of the material from one
single station (off Cape Espichel) seems to have been studied, with the description of a new species of
Pogonophora (FLUGEL & CALLSEN-CENCIC, 1993).

The first campaign sampling the macrobenthos of the Portuguese continental shelf in a
systematic way and following an established methodology was performed by the N.R.P. Faial in 1957
(PERES, 1959). The purpose of this campaign was to characterize the benthic communities of the southern
coasts of Portugal. In this study were sampled 76 stations, in great part positioned along eight radials,
from off Cape Roca to off Cape Santa Maria. Some of the sampled stations were pelagic, but 58 of them
were benthic. Polychaeta were present in 48 of the stations, and their study was performed by BELLAN
(1960a) and ZIBROWIUS (1970a), who identified 100 species. Other studied groups from this campaign
include the Madreporaria (ROSSI, 1960), and the Crustacea Galatheidea and Brachyura (NUNES-RUIVO,
1961).

The Portuguese Polychaeta collected by the F.S. Meteor were studied by HARTMANN-SCHRODER
(1977a, 1979a, 1981), who reported 61 species, collected at eight stations. All stations were located in the
southwestern coast of Portugal, namely in the Bay of Settbal, off Cape Sardao, and off Arrifana.

AMOUREUX (1974b, 1987) studied the material collected by the N.O. Thalassa. The benthic
samples of the Portuguese continental shelf and slope were clustered in two different regions. The first
one, with 35 benthic samples with polychaetes, between latitudes 41°16.6’N and 41°34.6’N, and from 140
to 1300 meters, covered the margins of the Porto Canyon, located northwestern Porto. The second region,
with 13 samples with polychaetes, between latitudes 40°33°N and 40°46°N, and from 220 to 1170 meters,
covered the margins of Aveiro Canyon, just off Aveiro. A total of 159 species was identified from these
samples.

The N.O. Jean Charcot sampled the rocky bathyal zone along the Iberian coasts. Seven stations
were sampled in Portuguese waters, but only two species of Polychaeta, from two different stations, were
found in these samples (MONTEIRO-MARQUES & ANDRADE, 1981).

The samples collected by the N.R.P. Almeida Carvalho in 1977, 1979, and 1980, during the
cruises SEPLAT 3 and 4, were studied by MONTEIRO-MARQUES (1987), in which is still the most
complete study on the benthic communities of soft substrates of the Portuguese continental shelf. The
study was carried out in the southern continental shelf of Algarve, between Cape Santa Maria and the
western coast off Vila do Bispo. A total of 301 samples were collected, including two sampled by scuba
diving, providing a list of 181 species of polychaetes distributed by 141 stations.

Finally, RAVARA (1997) studied the polychaete fauna of the continental shelf off Aveiro
collected in 1994 and 1995 by the N.O. Céte d’Aquitaine. The number of sampled stations was 31, with a
total of 89 replicas, and placed along 4 transects, from the coast to the continental break, between
40°30°N and 40°50°N, and 8°40’W and 9°20°W, and ranging from 8.4 to 185.9 meters. A total of 139
species were identified, being this number further increased to 148 by following works based on the
collected material (SAN MARTIN, 2004¢; RAVARA, SAN MARTIN & MOREIRA, 2004; AGUIRREZABALAGA
& GIL, 2008).

The present work appears in a context of biodiversity and taxonomic crisis. Nowadays there is an
increasing need to study the biodiversity in a changing world, mainly due to an increasing anthropogenic
action upon the natural communities. This need occurs at the same time that there is a growing lack of
taxonomists to perform such kind of studies, as well as a lack of adequate taxonomic products and tools
for non-taxonomists.

The main purpose of the present study was to study the Polychaeta of the southwestern
continental shelf of Portugal, between Cape Sdo Vicente and off Lagoa de Santo André, collected by the
N.R.P. Almeida Carvalho during the SEPLAT 6 and 7 cruises (1981, 1983), and compare them with the
polychaetes from the continental shelves of both sides of the Strait of Gibraltar, collected during the
FAUNA 1 cruise (1989). This comparison would allow to determine if (and how) the Strait of Gibraltar
affects the distribution of the polychaete fauna in the region. The results of this work are presented in the
frame of a commented key for all the benthic polychaete species present in the European and nearby
waters. The intention of this key is to supply an updated taxonomic tool to work with polychaetes
collected in Europe, integrating all the published data in a single workable publication. This key can be
further improved in the future using the new information technologies, and could sove partially some of
the problems addressed above.
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TAXONOMY AND THE BIODIVERSITY AND TAXONOMIC CRISES

“Most of the earth’s species remain undescribed and are going extinct at an alarming rate. Our
understanding of these species will be based largely on morphological studies, because resource-
intensive molecular evaluations will only be directed at a few charismatic (often vertebrate) forms.
However, the scientists most needed during this biodiversity bottleneck — ‘traditional’ taxonomists — are
themselves disappearing. This loss of biological expertise will be irreplaceable.” (LEE, 2000).

The Biodiversity Crisis and the Holocene Extinction

In recent times the extinction rate of species has been highly increased by the growing human
population and its use of the world’s resources in a unsustainable way. This is causing habitat
degradation, deforestation, pollution, overexploitation of marine and terrestrial resources, introduction of
alien or genetically manipulated species, and climate change, to name but a few consequences. The
rhythm at which species are going extinct and the threat to many more has increased so much that
WILSON (1985, 1992) described the present situation as a Biological Diversity Crisis, nowadays
commonly known as Biodiversity Crisis.

According to the fossil record, the natural background extinction rate (defined as the number of
species that go extinct, E, per one million species a year, MSY), without the human interference, was of
0.1-1 E/MSY (PIMM et al., 1995). However, due to human activities, this extinction rate is estimated to
have increased between 1,000 to 10,000 times (WILSON, 1992; PIMM et al., 1995; PIMM & BROOKS,
2000), and it is anticipated to continue to accelerate rather than hold constant (WHEELER, 1995). Patterns
of deforestation are normally used as indirect estimations of species extinctions, as rain forests include a
great number of endemic species (WHEELER, 1995). This way, WILSON (1992) made a conservative
estimation of the number of species lost yearly only by reduction of the rain forest area, obtaining a total
number of 27,000 species per year, 76 each day, 3 species each hour. HUGHES, DAILY & EHRLICH (2000)
estimated a similar loss of species in tropical forests, calculated to range between 9,000-26,000 species
per year, 1-3 species per hour. Being these numbers conservative estimations, and only for tropical
forests, the number of species lost each year is probably much higher, with estimates varying between 50
and 150 species per day (MYERS, 2001), with the number of species that should have been extinguished
by the year of 2000 due to human activities ranging between 500,000 and 600,000 (LOVEJOY, 1980).
However, it is difficult to have even an approximate value of the current extinction rate, being the present
values based on the species-area theory. The estimated number of existing species fluctuates enormously,
the biggest part of them being unknown, so the error introduced in calculating the current extinction rate
can be also great. It is difficult to know what is being lost when it is not even known.

LEAKEY & LEWIN (1995) made a parallelism between the actual scenario of species
impoverishment with the previous major mass extinction events in the geological past of Earth (the Big
Five mass extinctions, identified by RAUP & SEPKOSKI, 1982), coining the term Sixth Extinction to the
present episode. However, the fact that the Big Five theory is not fully supported by data and probably the
massive extinctions were fewer (ALROY, 2008), and that it is not clear who first established the
parallelism between the current and the previous mass extinctions (WARD, 1994), makes the term Sixth
Extinction somehow problematic. Still, the fact that the Big Five theory is not fully founded by evidence,
does not challenge the idea that we are in the midst of a mass extinction on par with all but a handful of
such events in geological times (ALROY, 2008). To designate the current mass extinction events driven by
humans, the term Holocene Extinction is here preferred, following other authors (e.g., TURVEY, 2009).

The actual Biodiversity Crisis can be divided in two phases: phase one started 100,000 years ago,
at the end of the Pleistocene, when the first modern humans began to disperse from Africa, where they
originally evolved, to different parts of the world; phase two began about 10,000 years ago, with the
Holocene, when humans invented agriculture (ELDREDGE, 2001). When modern humans started migrating
out of Africa, everywhere they arrived many native species, especially megafauna, typically became
extinct. This was due to overhunting game species which never had experienced contact with humans
before and were unaware of the danger, and probably also due to the spread of microbial disease-
organisms as well (MACPHEE & MARX, 1997; ELDREDGE, 2001). This scenario has repeated over and
over again through the whole Holocene up to today, when almost all macrofauna has disappeared from
the wild, or has simply disappeared at all. Phase two started with the invention of agriculture and the
possibility of humans to manipulate other species for their own survival. This meant that humans no
longer had to adapt to the carrying capacity of the ecosystem, and started to live outside local ecosystems
and overpopulate. With overpopulation, and especially after the Industrial Revolution and its
technological and economic development, the growing need of energy and lands to produce more food
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(and wealth) required an increasing surface of the Earth to be manipulated, exploited, spoiled or simply
destroyed by human activities, with the consequent loss of natural habitats and species, the spread of
plagues, alien and invasive organisms, and with relatively few species with interest for humans being
artificially selected and farmed to the detriment of a great majority of others, or simply being exploited to
extinction.

The present day Biodiversity Crisis is especially hard to assume because, in a society that is
increasingly based in technology, science and the value of knowledge, many of the species that are going
extinct are being so without being even known. As expressed by WILSON (1986), “each species is unique,
intrinsically valuable, and the potential source of new knowledge still difficult or impossible to imagine”.
To assume the lost of such capital without even trying to study it (not to say to stop it), is a negligence
that will be hardly understandable for the future generations.

It is estimated that only a small fraction of the total amount of species on Earth has been so far
inventoried (e.g.: RAVEN, 2004; TEYSSEDRE, 2004). In fact, it isn’t even known with certainty, to the
order of magnitude, how many species are there in the world (WILSON, 1985), and estimations on such
number can be associated with very large margins of error, strongly influenced by unpredictable
variations (BEBBER et al., 2007). There are about 1.9 million described species (roughly 1 million being
insects; CHAPMAN, 2009), and the most recent estimation of the actual number points to around 5.5
million species of eukaryotes (UNIVERSITY OF MELBOURNE, 2010). Other evaluations range from 3.6
million or fewer to anywhere from 10 million (the commonest order-of-magnitude guess; WILSON, 2003,
2004) to several tens of million. At the same time, no more than a single 5% of the total named organisms
are understood in any biological detail (RAVEN, 2004; also WHEELER, 2008; BOERO, 2010). Only some
small groups of current organisms, like vertebrates, vascular plants, some marine phyla, and a few insect
groups, have been inventoried for the most part, but even in these cases, much important work remains to
be done to establish evolutionary relationships (SOULE, 1990; BLACKMORE, 1996). In other groups the
species waiting to be described can be counted by hundreds of thousands: just about one million of insects
of probably 2.5 to 3.7 million (HAMILTON et al., 2010, and the most recent estimation), 8 to 15 million
(BLACKMORE, 1996; TEYSSEDRE, 2004), or even 30 million (WILSON, 1985), are known, and the same
pattern repeats for the biggest part of invertebrates. Even if we consider the lowest estimations of the total
number of insects, this means that more than 60% of the extant species remains undescribed. Many of the
considered to be the most threatened animals are mammals and birds, which are also among the better
studied ones, but there is evidence that sights and the distribution area of many species of marine and
terrestrial invertebrates (like some Lepidoptera or Mollusca) has decreased. Being invertebrates the vast
majority of the existing fauna, and many of its groups among the most poorly studied and understood, it is
difficult to evaluate the impact of the actual habitat loss and other pressures in such groups, and to act in
consequence. The situation in even worst when we take into account that many of these threatened
species represent the last vestiges of nearly extinct clades, with unusual morphological and biological
traits.

Besides the problems with biological diversity impoverishment with the present crisis, in the
long term there is also the problem of the alteration, disrupt and deplete of certain basic evolutionary
processes by which diversity is generated, for a period difficult to estimate but that most surely will
persist for millions of years (MYERS & KNOLL, 2001). According to these authors the biodiversity crisis
has some first order effects: (1) a major extinction of species within the foreseeable future, estimated by
some to remove between one-third and two-thirds of all species now extant; (2) a mega-mass extinction
of populations, proportionately greater than the mass extinction of species, within the foreseeable future;
(3) alien invasions and other mixings of biotas; (4) progressive depletion and homogenization of biotas,
with potential threshold effects in ecosystems; (5) biotic impoverishment generally, possibly including a
decline of global biomass; and (6) great reduction, if not virtual elimination of entire sectors of some
biomes, especially tropical forests, coral reefs, and wetlands, all of which centers of diversification in the
past. A series of consequences would be engender by these first effects, like (a) fragmentation of species’
ranges, with disruption of gene flow; (b) decline in the effective population sizes, with depletion of gene
reservoirs/pools; (¢) biotic interchanges introducing species and even biotas into new areas, with multiple
founder effects and novel competitive and other ecological interactions. These consequences, in turn,
might disrupt food chains/webs, symbioses, or other biological associations, and can lead to further
repercussions, such as: (I) an outbreak of speciation, due to a large number of empty niches, albeit not
remotely on a scale to match with the extinction rates; (II) proliferation of opportunistic species; (III)
depletion of “evolutionary powerhouses™ in the tropics, as well as in wetlands, estuaries, coral reefs, and
other biomes with their great biodiversity and ecological complexity; (IV) decline of biodisparity, the
biota’s manifest morphological and physiological variety, with the loss of species-poor genera, for
instance; (V) an end to speciation of large vertebrates; and (VI) emergent novelties, difficult to predict,
like explosive radiations within certain higher taxa. This way, for MYERS & KNOLL (2001) and from the
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standpoint of future evolution, it would be more appropriate to safeguard the main potential for diversity
generation, like functional groups that increase the potential for evolutionary recovery, than to emphasize
the primary focus of many current conservation programs, which envisage protecting individual taxa and,
especially, endemic taxa. However, the protection of some of these emblematic taxa helps to preserve
great extensions of otherwise threatened ecosystems, and maintain this way the safeguard of some of
those less mediatic groups with great potential for diversity generation.

Taxonomy and the Taxonomic Crisis

The study of organisms and their diversity is the subject of two related disciplines: Taxonomy
and Systematics. The two were formerly treated as synonyms, until SIMPSON (1961) first, and MAYR
(1968, 1969) later, considered them as closely related but different disciplines (WHITEHEAD, 1972). This
way, Taxonomy is considered today as the theory and practice of classifying organisms with base on their
diversity and phylogenetic relationships, while Systematics is defined as the science that studies the
diversification of organisms and the relationships among them. As illustrated by MAY (2004), “Taxonomy
provides the bricks, and systematics the plan, with which the house of the biological sciences is built”.
Taxonomy is often considered to be a subsidiary discipline of Systematics, but it must be considered to be
a science by itself that advances through testing hypotheses about taxon status and phylogenetic
relationships (GODFRAY & KNAPP, 2004). Taxonomy is typically best performed when carried out for its
own sake, and must not be seen as an identification service for other scientists, although the need for
reliable identifications is a good justification for supporting this science (WHEELER, 2004, 2007, 2008).
Taxonomists are motivated to explore species, character diversity and phylogenetic relationships within
monophyletic groups at and above species level and their ultimate goal is a phylogenetic classification
with associated scientific names (WHEELER, 2007, 2008).

Systematics and Taxonomy have enjoyed an enthusiastic recent boom, consequence of the
Convention on Biological Diversity and the posterior establishment of the Global Taxonomy Initiative
(for more details and the implications of the implementations of these policies see SAMPER, 2004). As a
result, the number of scholars working on their various fields is much bigger today than it has ever been
in the past. However, this sudden increase has been mainly molecular and phylogenetic, with growing
amounts of financial support sustaining both, as well as funding the informatization of biodiversity
information (e.g.: WHEELER & VALDECASAS, 2007; BOERO, 2010). On the other hand, morphological and
descriptive taxonomy (alpha-taxonomy) is judged as being old-fashioned and of little relevance (FROESE,
1999; WHEELER, 2004; WHEELER, RAVEN & WILSON, 2004; GODFRAY & KNAPP, 2004; WHEELER &
VALDECASAS, 2007), and many times is excluded from research funding and doctoral grants (GODFRAY &
KNAPP, 2004; WHEELER, 2004), rejected from scientific journals that previously used to publish
morphological papers, as it is felt that such papers are negative for journal impact factors (LEE, 2000;
MARTENS & SEGERS, 2005), and is disappearing from university curricula and faculty positions in favour
of new and rapidly expanding biological disciplines, leaving without training the numerous taxonomists
the world needs today (GASTON & MAY, 1992; WINSTON, 1992; BLACKMORE, 1996; RAVEN, 2004;
WHEELER, 2004; BOERO, 2010). The fact that basic taxonomy can be a “cheap” science that can be done
with few and cheap resources (as a dissecting microscope, some glass jars and a couple of tweezers,
against all the technological paraphernalia used in molecular biology), probably acts against it, leading to
the view that it doesn’t need the same support and even doesn’t have the same scientific quality than
some of the newer well-funded biological disciplines (GODFRAY & KNAPP, 2004; WHEELER &
VALDECASAS, 2007).

Taxonomy has a poor reputation for many biologists, who see it as being merely descriptive and
without using the “hypothesis-testing” scientific process and, therefore, do not consider it as a science.
Anyway, even if it was simply descriptive, taxonomy would be fully justifiable as a science, as in the case
of mapping stars or plotting ocean floors (WHEELER & VALDECASAS, 2005; WHEELER, 2007). However,
taxonomy is a science based in such hypothesis-testing process, as pointed by many authors (e.g.:
MAWATARI, 2004; WHEELER, 2004, 2007; WHEELER & VALDECASAS, 2005). A hypothesis is established
each time a taxonomist has a specimen in front of him, and questions to which species it belongs,
described or not. His hypothesis is tested using comparative morphology, species distribution data,
molecular analysis, or any other available tool, and by comparing his specimen with other related
organisms. If it is stated that the specimen belongs to an undescribed species, it is described, named and
published, and to stabilize nomenclature, a type specimen is selected, assuring that the name reflects an
adopted standard within a range of variation. The validity of the established hypothesis (in this case, the
validity of the species identification, being it new or not) can be tested by other taxonomists, as it is
possible to predict that other specimens sharing the same characters belong to the same species.
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Whenever the observation of other organisms is done, the hypothesis can be either corroborated or
refuted. Each time a new specimen is observed, species are tested, and the confidence one has in a species
hypothesis is directly proportionate to the extent to which that species has been tested. This way, the
taxonomic study at the species level (alpha-taxonomy) is as scientific as any other biological discipline,
representing each species description a hypothesis about the discontinuous distribution of unique
combination of characters (MAWATARI, 2004; WHEELER, 2004).

In spite of the explained above, attacks on taxonomy and morphology include misunderstandings
that stem from this supposed non-experimental nature of taxonomy, as well as from the preferential
support for new technologies, competition for limited resources, and a cynical equation of success with
money (WHEELER, 2004; WHEELER & VALDECASAS, 2005; WHEELER & VALDECASAS, 2007). Therefore,
the origin of the problems related with the poor reputation of taxonomy seems be more of the sociological
and political forum than of a real scientific nature.

The shortage of specialists and funding for taxonomy is not new, and was already felt more than
fifty years ago (e.g.: HEDGPETH, 1955; BARNARD, 1958; WHEELER, 2004), affecting especially the
smaller or less popular groups of organisms (CHACE, 1955). The same problems diagnosed then are
repeated today, the situation just has gone worse. LEE (2000) summarized perfectly the actual drama
affecting taxonomy and taxonomists: taxonomists are disappearing just when they are most needed, in the
present context of Biodiversity Crisis, in which humans are driving a bigger proportion of the world’s
species to extinction than they have ever done before, with the extinction pace still increasing. This means
that it is necessary to accelerate and make more efficient the whole process of taxonomic exploration,
discovery and description of organisms, but not only the necessary scholars to make this acceleration
possible do not exist today, but also they are not being trained for the future (RAVEN, 2004).

According to COTTERILL & DANGERFIELD (1997), no more than 2,000 taxonomists worked full
time worldwide, with perhaps another 5,000 with some taxonomic expertise, while other authors
estimated this number to oscillate between less than 6,000 (WILSON, 2003) to about 7,000 (BLACKMORE,
1996). Besides, this number of taxonomists is biased, with some small groups of organisms with expected
few undescribed species (like mammals) being covered by many taxonomists, while other groups formed
by vast numbers of species, many of which still undescribed (like the biggest part of invertebrate groups),
receive proportionally little or no attention at all (GASTON & MAY, 1992; SIMONETTI, 1997; MACE, 2004).
For instance, in 1992 the USA had about 50 mammal specialists to cover the approximately 4,000 known
mammal species, while for marine groups with similar number of species — like corals (4,000) or
bryozoans (5,000) — there was probably half that number of taxonomists in the entire world (WINSTON,
1992). Besides, the geographical distribution of taxonomists presents a mismatch between geographical
location of researchers and of biological diversity, with taxonomists being located mainly in North
America and Europe, while biodiversity is higher in the tropical regions (GASTON & MAY, 1992; MACE,
2004).

Molecular studies are being presented as an alternative to the present lack of morphological
taxonomic experts. Such works are important and necessary, but so are morphological studies, as they
generate the biggest part of the existing knowledge on the anatomy, biology and distribution of species,
and produce almost entirely the necessary information to generate the biodiversity patterns on which
conservation decisions rest (LEE, 2000; MACE, 2004). This information is lacking for a great amount of
invertebrates, many of which belonging to new taxa and with potential interest for human activities, but
the actual shortage of taxonomists does not enable their study and description. Besides, to be of use to
most biologists and general public, descriptions and diagnoses of most species need to state outstanding
morphological features, rather than molecular sequences, and only the morphological taxonomists that are
lacking today have the expertise to generate such information.

This problem is usually known as the Taxonomic Crisis, and it is the culminate result of many
factors, some of which interrelated:

(1) Uniqueness of taxonomic knowledge — Morphological taxonomists are unique specialists. Normally
they are dedicated to a single or a reduced number of groups, as the morphological complexity of a
particular group of organisms is hardly applied to a very different one (the morphological knowledge of
nematodes can be hardly applied to beetles, for instance). There are few courses that explicitly teach how
to collect and interpret morphological data, and knowledge is generally acquired with accumulated
experience (LEE, 2000), or by working directly with an experienced specialist.

(2) Lack of taxonomic expertise — There is an increasing shortage of taxonomic experts in all fields of
taxonomic research, as many are retiring, aged or moving from taxonomy to other activities, and are not
replaced by new taxonomists (e.g.: GASTON & MAY, 1992; PARNELL, 1993; WHEELER, 1995, 2004, 2008;
VECCHIONE & COLLETTE, 1996; BARBOSA & GALDEAN, 1997; COTTERILL & DANGERFIELD, 1997,
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SIMONETTI, 1997; JARVIE & STEVENS, 1998; RAVEN, 2004; WINSTON, 2007). Some taxonomical groups
are so poorly represented in terms of specialists that a few deaths or retirements, or the appearance of a
few enthusiastic new specialists, can change drastically the number of described species in those groups
(WINSTON, 1992). When a specialist retires, many times it is impossible to find someone to continue his
work, as the narrow specialist skills of such workers discourage new recruits to do taxonomy. In general,
young taxonomists understandably favour disciplines with better job prospects, such as molecular
biology, where skills are generic and flexible, and funding easily available. For instance, in molecular
biology, protocols for sequencing a particular gene in one organism can be often applied, with minor
variations and effort, to different genes and species, while in morphological taxonomy specialization does
not enable such versatility (LEE, 2000). Without special programs and funding to support the formation
and future employment of new taxonomists with a particular training in morphology, molecular taxonomy
and systematics are naturally preferred.

(3) Taxonomists as overworked and underpayed specialists — Taxonomists remaining on work face
increasing workloads and vast backlogs of specimens (BEATTIE & OLIVER, 1994), being also among the
most overworked, underpaid and under-appreciated scientists in biology, having permanent demands for
computerized data, taxonomic keys, identification services, specimen loans, destructive sampling for
molecular analysis, museum displays and information for reporters and public (GOTELLI, 2004; WINSTON,
2007).

(4) Taxonomists long training period and career instability — It is difficult, expensive, and time
consuming to train new taxonomists (see WHEELER, 2008). The training period of a taxonomist is long,
and such a specialist is hardly skilled after only 4-5 years of undergraduate/graduate courses, or the
typical three-year project grants. This discriminates them against scientists with short specialist training.
Besides, there is a shortage of faculty to train new taxonomists, and training is often weighted and biased
towards molecular rather than morphology, and ignores expertise in other important fields, like field
identification (basic in numerous studies, like community ecology and many monitoring programs),
collecting and collection management (BLACKMORE, 1996; BARBOSA & GALDEAN, 1997; JARVIE &
STEVENS, 1998). The only way to provide the career stability necessary to produce good taxonomists is to
support long-term positions in museums and universities (LEE, 2000), something hard to achieve without
a special program.

(5) Unsuitable funding of taxonomy — It is difficult to obtain resources for taxonomy (basically
funding), and such resources, when existing, have suffered severe cutbacks, from both public and private
funding institutions (SOULE, 1990; PARNELL, 1993; WHEELER, 1995; BLACKMORE, 1996; FROESE, 2000;
GODFRAY, 2002, 2007; MALLET & WILLMOTT, 2003; WHEELER, RAVEN & WILSON, 2004; MARTENS &
SEGERS, 2005). Besides, taxonomists have a long tradition of being poorly competitive for resources
dedicated to the exploitation of biodiversity, in spite of being eager to contribute, many times almost for
free, to wealthy projects that exploit their knowledge (BOERO, 2010). At the same time, laboratory space
and jobs go to those who can bring the largest grants and projects to research institutions and centers,
those that result in the greatest amount of overhead or profit brought to such centers (SCHMIDLY, 2005;
WINSTON, 2007). For this reason many recognized taxonomists derive their careers to other disciplines
and abandon taxonomy, due to their need to provide funds for their research, studentscx and institutions.

(6) Limited spread of taxonomic outputs and achievements — Information generated by taxonomists is
many times difficult to reach, understand and use by non-taxonomists, being usually too technical and
with a very specific jargon that makes it hard to employ by a wider public (VECCHIONE & COLLETTE,
1996; BARBOSA & GALDEAN, 1997; JARVIE & STEVENS, 1998; GODFRAY, 2002; GODFRAY & KNAPP,
2004; WINSTON, 2007). Examples of this problem is the difficulty that non-taxonomists have to find, for a
given species, the currently valid scientific name and spelling, as well as synonymies (FROESE, 1999) or
existing bibliography for that same species.

(7) Overweight of morphological taxonomy — It has been a common practice by many taxonomists to
understand species only morphologically, without consideration of any ecological aspects, and most
invertebrate taxa has been described solely based upon preserved material with little or no associated
ecological information. This information is an important aspect to characterize species and a fundamental
data resource for non-taxonomist users, like conservationists (BARBOSA & GALDEAN, 1997).

(8) Taxonomy’s poor image — There is the image of taxonomy as a tedious and dusty discipline, just
engaged in describing as many species as possible, and contributing very little to other scientific
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disciplines in their effort to solve problems, both of fundamental and applied nature. Besides, many
taxonomists do very little to reverse this image, and often see the description of organisms as the endpoint
of their research, regardless of why their activity is necessary (MARTENS & SEGERS, 2005), or what the
society that pays them (and is reducing the funding for their activity) expects and needs in return.
Taxonomists need to explain why what they do is exciting, relevant, and important, stating clearly both
the rigorously testable and the purely descriptive aspects of their science. They also need to elucidate that
even if the immediate needs to solve current problems drive some basic taxonomic research, it is also
important to assure the increase of taxonomic knowledge just by following curiosity (WHEELER &
VALDECASAS, 2005). Finally, taxonomists need to recognize and promote the importance and uniqueness
of their work (LEE, 2000; BOERO, 2001), instead of locking themselves in their labour and cabinets,
mourning about their bad luck and how misunderstood they and their work can be.

(9) The molecular harassment — As a consequence of the anterior point, morphological taxonomy is
many times viewed as something old fashioned and out of date, that should be replaced by new
approaches, ignoring or minimizing the costs that such a replacement could cause. More specifically,
there is an increasing pressure from molecular taxonomy to replace morphological taxonomy and seize in
exclusivity its already limited resources, spreading the erroneous idea that molecular data is more
complete and reliable than morphological data (“molecular good, phenotypic bad”). Morphological data
is increasingly regarded as an optional accessory to molecular phylogeny, rather than an essential
component of our understanding of species and their relationships and diversification (WHEELER, 2008).
Moreover, it is alleged that morphology provides few characters by comparison with molecular sources,
and that its complex characters are inconveniently difficult to interpret and unacceptably subjective in
their analysis, forgetting that most molecular phylogenies are published without characters at all
(WHEELER, 2008). The main reason for such statements against morphology seems to be the fact that
molecular data can be readily obtained for any group of organisms with little effort, time and cash, after
an initial investment in technology, whereas good morphological data cannot be so easily obtained,
requiring more time to get. This way, molecular data is favoured and encouraged in a progressively
frantic scientific world that praises speed and fashion in publication, independently of the quality and
relevance of the final work.

As stated by LEE (2004), “Instead of training biologists who can identify, observe and study
organisms in the field, it [molecular taxonomy] could instead train technicians who can only identify
organisms after grinding them up and feeding them into a machine”. It is essential that biologists can
relate gene sequences to the anatomy and biology of the pertinent organisms, using species descriptions
compiled by trained whole-organism biologists, like morphological taxonomists (LEE, 2004). The
reduction of morphological work means that existing morphological hypotheses remain untested,
erroneous homology assessments are perpetuated, and new morphological characters are undiscovered
(WHEELER, 1995, 2008). As pointed by BOERO (2010), it is necessary to know both genotypes and
phenotypes, and to make sure that the obtained molecular sequences can be referred to a species that was
correctly identified.

(10) The species concept and the nomenclatural turmoil — The endless debate and numerous
definitions concerning the species concept (e.g.: REGAN, 1926; CLARK, 1956; MAYR, 1969; MALLET,
1995; WILSON, 1999; MALLET, 2000; SITES & MARSHALL, 2003; FITZHUGH, 2005; WHEELER, 2007;
WHEELER & VALDECASAS, 2007), together with the numerous nomenclatural changes in the taxonomic
classification of species, consequence of the increasing knowledge of organisms’ diversity (see KNAPP et
al, 2004 for an overview of the evolution of international codes of nomenclature), promote the general
feeling that taxonomy is very volatile, unstable, and even unpredictable.

Nowadays there is a general consensus that the 250 years old Linnean taxonomic system shows
many limitations and is not suitable to display the whole phylogenetic relationships between organisms
and reflect the evolutionary processes as known today. Alternative proposals to the Linnean system that
aim to reflect these phylogenetic relationships and increase nomenclatural stability have been presented.
Among these are the phylogenetic nomenclature (PLEUEL & ROUSE, 2003; PLEUEL & HARLIN, 2004),
with its own PhyloCode (DE QUEIROZ & GAUTHIER, 1990, 1992, 1994; DONOGHUE & GAUTHIER, 2004),
the Least-inclusive taxonomic unit, or LITU (PLEUEL & ROUSE, 2000a; PLEUEL & ROUSE, 20005), or the
use of uninomials instead of binomial species names, in order to reflect only monophyletic groups
(PLEUEL, 1999).

As expected, and in spite of being theoretically well supported, such proposals have provoked a
wave of criticism and no consensus has been reached on which of the proposed alternatives (if any) is the
best solution for each of the existing problems. Part of this criticism is concerned with the possibility (and
in fact reality, already) of two (or more) nomenclatural codes existing and competing together to govern

11



THE EUROPEAN FAUNA OF ANNELIDA POLYCHAETA

the rules of naming organisms and their relationships (SLUYS, MARTENS & SCHRAM, 2004). Besides,
many authors do not agree on the necessity of an alternative to the present binomial nomenclature.
However, the biggest criticism to the new proposals, not only by taxonomists but also by taxonomy users,
is the general feeling that all the existing taxonomic names and ranks, that are well established for a long
time, will have to be replaced by new ones, increasing the confusion and the difficulty in using taxonomic
information just in a moment when such problems could be lighten with the use of informatics, open
online resources and databases (e.g.: GODFRAY & KNAPP, 2004; KNAPP et al., 2004; WHEELER, 2004).
This would be an unfounded fear according to DONOGHUE & GAUTHIER (2004), as all the names that
currently refer to valid clades should remain on use. In what concerns uninomials, the great advantage of
their use, in spite of the lost of phylogenetic information present in binomials, is precisely to separate
them from those phylogenetic hypotheses, so nomenclature should become more stable. However,
criticism to the adoption of uninomials and the PhyloCode states that even if Linnean ranks are not 100%
perfect, they enable to recognize natural groups of taxa, as they nest some hierarchical structure of the
phylogeny, and this helps humans to organize their understanding of the diversity (GODFRAY & KNAFPP,
2004; WHEELER, 2004).

Concerning nomenclature stability, some authors argued against the PhyloCode, defending that
changes in classifications and names are desirable reflections of the growing phylogenetic knowledge,
that categorical ranks are useful to express the degree of inclusivity of particular taxon names, and that
nomenclatural stability would be achieved at the expense of information content on cladistic relationships
(DOMINGUEZ & WHEELER, 1997; WHEELER, 2004). In spite of these arguments, and of the fact that
nomenclatural changes are the necessary consequence of taxonomy being a living and progressing
science, they are seen by many taxonomy users as inconveniences that probably could be avoided or
greatly reduced. In some cases, they are right.

A close problem many taxonomists find is the necessity to understand the taxonomic concept
behind each name when reviewing alternative taxonomic treatments in literature (SCOBLE, 2004),
especially when no type or voucher material from each of the revised works is available. The cause of
such problem is that the same name can be applied to different taxa.

(11) The bibliographic impediment — The dual legal and scientific status of taxonomic papers (MINELLI,
2003), as well as some other peculiarities of the taxonomic bibliography also act as impediments for
taxonomy. Taxonomic bibliography has a special idiosyncrasy. Normally, the use of older literature in
science becomes increasingly selective with the cumulative progress of knowledge. One major exception
to this common-sense use of scientific literature is taxonomy, due to the Principle of Priority, the main
purpose of which is to resolve problems of synonymy and homonymy. Consequently, taxonomic papers
have a legal value, being printed vouchers for internationally recognized nomenclatural acts whose
relevance depends on the rules of the distinct codes. While the variable survival rate of the average
scientific paper is expected to depend on the quality of its content and intrinsic scientific value, taxonomic
papers last virtually for ever, with independence of quality, due to this legal value. The life of taxonomic
papers can be calculated in decades, even centuries.

Thus, the relevance of old taxonomic papers remains the same over the time and they cannot be
ignored in posterior works. Literature including original descriptions or nomenclatural changes affecting a
certain taxon has to be considered, discussed, and referred, no matter the quality of the paper itself,
whenever that taxon is studied in the future (unless a recent detailed revision of the group establishing the
synonymies exists). Normally, reports on organisms need to be debated in further studies before being
accepted or rejected, and even if rejected the paper where they were originally published cannot be
ignored and has to be cited anyway, due to that Principle of Priority. This way, quality and relevance of
taxonomic papers can be independent factors, and the quality of the journal does not constrains the
number of citations, as it has to be cited, anyway (KRELL, 2000).

Another problem with zoological taxonomic literature comes from the fact that it is scattered by
a countless number of works, published from 1758 to today, and edited in a myriad of places. Sometimes
it is physically difficult or impossible to obtain access to one of the few existing copies of many old (and
even not so old) works (MINELLI, 2003). The lack of official comprehensive listings of all these works for
many taxonomic groups just worsens the situation, and the Zoological Record, in spite of covering the
biggest part of the actual publications on taxonomy, does not cover all of them. Finally, the fact that these
papers are written in a diversity of languages, using different alphabets, can make them intangible to
many of its potential users.

In spite of all these problems, taxonomists are still reluctant in adopting a universally agreed
framework for description and registration of new taxa, and it is possible to publish descriptions in any
language without attaching a short diagnosis or justification of the new taxa or nomenclatural changes in
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an alternative idiom. Much worst, a small but significant number of publications are not peer reviewed at
all, or have a very poor taxonomic quality (MINELLI, 2003; GODFRAY & KNAPP, 2004).

(12) Harmful impact of unsuitable taxonomic research evaluations — Normally, basic taxonomic work
is not highly cited. The current methods for evaluating the research output and quality of publications and
curricula are often based in counting the number of citations and measuring the short-term citation impact
of publications (Impact Factor), through the Science Citation Index (SCI). This discourages the
preparation of time-consuming detailed taxonomic treatises or works, which are not widely cited
immediately after publication, but can become long-lived classics (LEE, 2000). Career development and
peer recognition accrue more from papers in Science, Nature and other peer-reviewed journals scoring
high in the rank of the SCI than from field guides, web pages, or identification handbooks (LYAL &
WEITZMAN, 2004).

The number of authors that cite a taxonomic paper during the short period of time that the SCI
uses for its statistics is relatively low. That number of citations depends largely on the number of
taxonomists working in the same field, and whether these workers publish in taxonomic journals covered
by the SCI. As for many groups of organisms there are at best a handful of extant specialists, the chance
to be cited by colleagues soon after publishing a work is relatively low compared with other fields
(KRELL, 2002; WHEELER & VALDECASAS, 2007). The most important impact of taxonomy is the use of
monographs, identification keys and synoptic tables that enable non-taxonomists to identify and work
with a certain group of organisms, but this use is generally omitted in the reference lists with the excuse
of space restrictions, and hence a crucial impact of taxonomy is missed by citation analysis (KRELL, 2002;
WHEELER & VALDECASAS, 2007). For all this, most of the taxonomic papers and monographs fail to
reach the SCI, and by convention their impact is 0.00, though some exceptions do exist. As impact factors
are used to evaluate scientific production and to assign resources, taxonomy is clearly in disadvantage
(MINELLIL, 2003; BOERO, 2010).

However, in spite of having a short-term low impact (or no impact at all), taxonomic works do
have a long life time, and keep being cited for more than a century after their original publication, as old
descriptions cannot be ignored just because they are old, due to the Principle of Priority (BOERO, 2001;
see also the previous point). Sometimes taxonomists have to wait a whole generation in order to be
heavily cited, which is not reflected in the SCI (KRELL, 2002). It has no sense to judge taxonomy
according to the SCI method of analysing the citations made during the preceding two years, as in
taxonomic papers only a reduced percentage of the bibliographic references has less than two years
(KRELL, 2002). Moreover, as covering all scientific papers is expensive, journals that receive almost no
citations within two years after publication have no or very low impact factor, and are considered not
worth to be covered (BOERO, 2010). Therefore, papers resulting from taxonomy are rated low in the SCI,
even when published in high-quality specialist journals, and are unlikely to impress managers or funding
agencies (VALDECASAS, CASTROVIEJO & MARCUS, 2000). Because of low citations, there is reluctance to
fund such kind of work, as many funding organizations expect in return high-impact outputs of cutting-
edge science being published in key journals (LYAL & WEITZMAN, 2004). Fewer journals are also willing
to publish taxonomy, as a short-term low impact of the journal can represent less advertisement funds,
and this worsens the situation.

Briefly, the main problem is that the SCI is not an appropriate index to judge taxonomy, as it
does not meet the requirements of the SCI for a meaningful judgement. Other methods to evaluate the
relevance of taxonomic publications are necessary, and should be found and used.

(13) The lack of expert journals — There are a limited number of journals in which taxonomists can
publish monographs or describe new species, as they require many pages for descriptions, illustrations,
keys, and exhaustive bibliographic listings (MINELLI, 2003; GODFRAY & KNAPP, 2004). Therefore, it is
not rare that important and even fundamental taxonomic works are published as a book, instead as a
journal paper, but some of these books are not covered by the Zoological Record.

Besides, there is a lack of core journals for general taxonomy, species descriptions, revisions of
genera, identification keys or inventories (KRELL, 2002). The number of journals accepting
morphological taxonomy in their pages is reducing. Many others that used to do it are now accepting
mainly molecular taxonomy, relegating morphological taxonomy to electronic supplements, or covering
only the most mediatic cases from extreme or unusual environments, and peculiar or bizarre taxa,
especially when accompanied by supporting material as photos and films of the specimens in the wild.

The shortage of trained professional taxonomists and the lack of taxonomic information

generated by them (field guides, web pages, identification handbooks, monographs, faunas or floras) are
seen with great concern in other fields of research, such as population biology, ecology, evolution,
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conservation, or molecular genetics. One of the affected fields is community ecology, where it is
necessary to identify hundreds of specimens at a single study site. According to GOTELLI (2004), in
community ecology research the most pressing needs for taxonomic information (which are shared with
other research fields) include: (1) usable taxonomic keys — taxonomic keys based on morphological
characters, needed for species-level identifications; such keys should be copiously illustrated, with
diagnostic characters, and the illustrations should be physically adjacent to the text descriptions;
interactive keys, like the generated by DELTA programs, are preferred, but dichotomic keys can also be
largely and usefully used; (2) current nomenclature — it is needed an updated and comprehensive
database with species names, including a historical record of previously used nomenclature, so that
present lists can be easily compared with those generated in the past; (3) species occurrence records —
there is a need to access collections in order to compile species occurrence records with spatial and
temporal data physically associated with the specimens or collections; and (4) resolved phylogenies —
there is a need to know the current classification of species and have a resolved phylogeny illustrating
sister taxa and the phylogenetic status and species relationships.

As stated previously, the needs for taxonomic information are shared by numerous research
areas, like species conservation (MACE, 2004) or biomonitoring (CRANSTON, 1990). However, the
shortage or lack of professional taxonomists is being seen as a threat to this effort (GOTELLI, 2004; MACE,
2004). Community ecologists, conservationists and researchers in other fields are the first to benefit
directly from investigation in systematics and taxonomy, and by actively seeking training, information
and collaborations with taxonomic specialists.

Morphological versus Molecular Taxonomy?

The recent boom on molecular systematics has been accompanied by a plea to replace
morphological taxonomy by molecular taxonomy, or at minimum to give a greater weight to
methodologies like DNA barcoding for species identification, in detriment or as an alternative to
morphological taxonomy (HEBERT, RATNASINGHAM & DEWAARD, 2003; HEBERT ef al., 2003; TAUTZ et
al., 2003; BLAXTER, 2004; JANZEN, 2004b; HEBERT & BARRETT, 2005; HEBERT & GREGORY, 2005;
GODFRAY, 2007). This plea generated a wave of criticism defending that the two are not necessarily
exclusive, and could and should perfectly complement each other instead (SEBERG et al., 2003;
LIPSCOMB, PLATNICK & WHEELER, 2003; DUNN, 2003; KNAPP ef al., 2004; LEE, 2004; WHEELER, 2004,
2005, 2008; WHEELER, RAVEN & WILSON, 2004; WILL & RUBINOFF, 2004; EBACH & HOLDREGE, 20054,
2005b; WILL, MISHLER & WHEELER, 2005; BOERO, 2010). In fact, taxonomists have long preferred a
multi-character integrative approach combining, synthesizing, interpreting and summarizing all useful
sources of information in their classifications and descriptions, using as much data as possible (WHEELER,
2004, 2005, 2008; WHEELER & VALDECASAS, 2007), in what is now called Integrative Taxonomy
(DAYRAT, 2005; WILL, MISHLER & WHEELER, 2005; WHEELER, 2008). The most important point is to
integrate towards a common goal, which is to make high level taxonomy, all the relevant data generated
by many different sources of taxonomy and biodiversity, taking advantage of the expertise, passion,
skills, diligence or knowledge of everybody involved in the process, without the necessity of the full
range of data being generated by each taxonomist (WHEELER, 2008).

The two systems of identification and classification (morphological and molecular) should not be
seen as competing against each other or exclusive, but rather as approaches to the same goal which
simply differ in the characters they consider (DAYRAT, 2005). One system or the other can be the best
solution for particular cases, depending on the needed or possible approach and the results it provides. For
instance, molecular taxonomy may provide a workable method of identifying taxa that just did not
existed, in such groups as prokaryotes and some eukaryotes, like nematodes (BLAXTER, 2004; GODFRAY
& KNAPP, 2004). However, morphological and molecular data should be used concurrently for
identification. This way, instead of being replaced by it, morphological taxonomy can be (and in fact has
always been) greatly improved by the use of molecular data in general, not only by DNA barcoding or
other DNA techniques, but also by karyotypes, fatty acid profiles, RNA profiling, protein structures and
so on. In fact, it is becoming routine to complement the traditional comparison of form and structure with
DNA sequences and other molecular data to discover natural groups that share a common ancestor, and
this way to enable predictions about the occurrence of shared properties, as can be the drought tolerance
or toxicity, in species with interest for humans (BLACKMORE, 1996).

In the case of DNA barcoding, it can be a useful and quick taxonomic tool (HEBERT &
GREGORY, 2005; SCHINDEL & MILLER, 2005), but it has also theoretical and practical limitations (e.g.,
LEE, 2004; WILL, MISHLER & WHEELER, 2005; WHEELER & VALDECASAS, 2007; BOERO, 2010). In the
same way that a single morphological criterion cannot be used to define or identify a species, and many
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characters must be used, a species identification cannot (or should not) rely in a single gene sequence
(MALLET & WILLMOTT, 2003). When standardized by the number of phylogenetically informative
characters, morphological data uses to provide equal or greater support than does molecular data (BAKER,
YU & DESALLE, 1998). This result, combined with the fact that morphological characters generally
exhibit higher consistency, indicates that such source of character information continues to be useful in
systematic and taxonomic studies despite the increasing volume of molecular data available (BAKER, YU
& DESALLE, 1998; WHEELER, 2008). Even when phylogeny alone is considered, and in spite that major
changes in phylogenetic relationships among the main lineages of metazoans have been suggested by
comparative molecular data, a careful assessment of comparative developmental data has been sometimes
important in generating, or supporting, new phylogenetic hypotheses (MINELLI, 2007), in such a way that
comparative morphology must not be overlooked.

Molecular techniques have overthrown only occasionally the existing taxonomies based
exclusively on morphological analysis, confirming normally those taxonomies. However, the most
progress is achieved by comparing and combining morphological and molecular data (GODFRAY &
KNAPP, 2004). In addition, a pure molecular taxonomy risks to disaffect or disenfranchise a great amount
of amateur taxonomists, an increasingly important working force in taxonomy, especially in groups such
as vertebrates, flowering plants and the more charismatic insects, groups that are popular due to their
morphology (GODFRAY & KNAPP, 2004). The same applies to many experts in developing (and on
developed) countries that will not have access to large-scale molecular facilities or expertise in the near
future (GODFRAY & KNAPP, 2004). This way, more than speaking about morphological or molecular
taxonomy, it is advisable to speak only in taxonomy that uses different methods in order to attain its main
purpose, the identification and knowledge of organisms. It is beyond question that molecular techniques
will be central to understand evolutionary relationships, but taxonomy is more than phylogeny, it also
includes description and identification facets, and they should be seen to compliment rather than to
compete with each other (GODFRAY & KNAPP, 2004).

Theoretical advances in taxonomy have made classifications predictive, hypotheses of species
and characters testable, and names highly informative (WHEELER, 2004, 2005; WHEELER & VALDECASAS,
2007). Nothing of these can be replaced by the single application of arbitrary genetic distances as an
identification tool, which is merely applying knowledge derived from other fields of taxonomy and
systematics, and generating very little new knowledge per se about the identified taxa. As stated by
WHEELER (2004, 2008), DNA, as well as morphology, is simply data. At the end, this information has to
be complemented by an integrated study of that taxa and their properties, with a great component of
ecology, physiology, ethology and, obviously, morphology and comparative zoology. In a hypothetical
future world where fundamental taxonomy has been largely completed through integrative methods,
molecular identification could provide cost-effective tools for the identification of known species and a
clue as to additional species level units, but still it would not be a serious approach to species discovery,
hypothesis-testing, phylogeny, or classification (WHEELER, 2004; WILL, MISHLER & WHEELER, 2005).
DNA barcodes can only work if all species have their ‘diagnosis’ sequence(s) present in the database. An
incomplete database will simply allow users to determine whether a given sequence is different or close
from others already stored, but will not identify the specimen in question alone, nor will automatically
imply that a different specimen is a member of a new species (DAYRAT, 2005). Morphological
taxonomists will still be needed to describe and name the new species, to clear the synonymies, or to
improve existing descriptions, so in spite of being a very helpful technique for identification, without
integration with traditional taxonomy, DNA barcoding will be probably a poor tool (BOERO, 2010).
Finally, there are some fields where it will be not possible to use molecular techniques, and where
morphology is fundamental. For example, morphological features enable field biologists to observe
organisms in the nature without the need of destructive sampling, morphological characters are the only
bridge to link fossils to recent species, and morphological characters are frequently the object of natural
selection (WHEELER, 2008).

Still, molecular techniques are a very helpful and powerful complementary taxonomic toll, not
only to identify species and to investigate phylogenetic relationships between taxa, but also to elucidate
particular cases that can hardly be solved by the sole use of morphological methods. This way, they are
very useful in detecting if a particular species is introduced from a certain alien population, unveiling the
complexity of sibling or synonymous species, verifying the cosmopolitan status of particular species,
establishing if two different morphotypes are hiding a sexual dimorphism, identifying fragments of
specimens, or setting up the correspondence between larval and juvenile stages, and between these and
adult specimens, to cite just a few examples (e.g.: PROUDLOVE & WOOD, 2003; MILLER et al., 2005;
WHEELER & VALDECASAS, 2005). Besides, molecular techniques can be used in numerous applications
with implications for biodiversity conservation. DNA barcodes, for instance, can be a valuable technique
to fight the illegal trade of endangered species.
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An integrative approach to taxonomy is thus necessary, as the complexity of species biology
requires the study of species boundaries from multiple, complementary perspectives (DAYRAT, 2005). As
stated by DAYRAT (op. cit.), “Collaboration between disciplines such as phylogeography, comparative
anatomy, population genetics, ecology and behavioural biology should become standard practice in
taxonomy. All biologists who produce data that help delimit species boundaries are taxonomists, or at
least ‘integrative taxonomists’.” Due to the recent decline in morphological taxonomy, overwhelmed by
the recent progresses and developments of molecular taxonomy, it is necessary to make an effort and start
educating the next generation of morphological taxonomists, in pair with the new molecular techniques,
before much of the previously known knowledge of morphology is lost to science. Besides the new
molecular advances, new morphological characters must be explored and documented, and existing ones
revisited and tested under a new light, as the vast majority of morphological hypotheses are but rarely
tested (WHEELER, 2008).

Natural History Institutions and their Role in the Study of Biodiversity

The role of Natural History Institutions (NHI), including museums, botanical gardens and zoos,
is vital in the preservation of the Earth’s biodiversity and its knowledge, playing a central leadership
position in future research and perspectives, as centers of taxonomic excellence (ALBERCH, 1993; MORIN
& GOMON, 1993; WHEELER, 1995, 2004, 2007; LANE, 1996; BROOKE, 2000a; MIKKELSEN & CRACRAFT,
2001; GRAHAM et al., 2004; SUAREZ & TSUTSUL, 2004; WINKER, 2004; WINSTON, 2007). Besides, NHI
were traditionally the place where the best and most extensive descriptive taxonomy was completed
(WHEELER, 2004). They are also the depositary of large natural history collections of preserved and living
life forms, representing both the existing and the extinct diversity of organisms. It is vital that these
specimens and samples, often collected at much effort and financial cost, are conserved, maintained and
made available for future research by NHI (MACKIE, 2001a). These preserved materials are unique,
representing situations at a particular time and place, and thus irreplaceable (MACKIE, 2001a).

The perception that natural history museums are institutions intellectually stagnant and even
anachronistic is very common (ALBERCH, 1993). However, this perception is far from reality. As
highlighted by MIKKELSEN & CRACRAFT (2001), collections hold by NHI and generated by simple and
routinely systematic inventories or biodiversity surveys enable the discovery and description of new
species that have medicinal, agricultural, or other economic uses, and also provide a permanent scientific
record for documenting patterns of diversity and endemism across habitats and ecosystems, an essential
information for identifying and establishing conservation priorities (e.g., MACE, 2004). They also provide
baselines for monitoring programs and can identify indicator species of environmental changes in habitats
and ecosystems (MIKKELSEN & CRACRAFT, 2001; COTTERILL, HUSTLER & BROADLEY, 1994).
Furthermore, collections of frozen or liquid nitrogen preserved material are increasing, being a safeguard
of the biochemical and molecular value of specimens, taking advantage from the technological progresses
in the preservation of such material for future uses. The Svalbard Global Seed Vault is a good example of
a natural history collection adapted to the present day necessities and concerns, preserving the actual plant
diversity for future applications.

Due to the present rate of extinctions, NHI collections are our only insurance policy against
biological ignorance in the future. Samples of species that do become extinct will be the equivalent to
perfectly preserved ‘fossils’, with an enormous interest for biology and its various research fields in the
future (WHEELER, 1995). They will also preserve unique specimens of the surviving species, as NHI’s
collections hold the only permanent and verifiable records of species-level biodiversity (what it is, where
it was found, when it was recorded, why it was there, when it was collected for the first or last time)
(COTTERILL, HUSTLER & BROADLEY, 1994; WHEELER, 1995; MIKKELSEN & CRACRAFT, 2001). Without
these records, there would simply be no prospect of assessing historical changes in the distribution of
organisms (BROOKE, 2000a). With base on the existing collections, like time series collections, it is
possible to document events such as the spread of introduced taxa or the decline of native species, and
relate such events with other phenomena. In addition, many specimens preserved in NHI’s collections
would be impossible to collect again due to the destruction of sites and habitats, and many more are
unique today due to restrictions on collecting certain groups or in certain places, restrictions that did not
exist when the specimens were originally collected (WHEELER, 2004; WINSTON, 2007). Besides, in cases
where the specimens could be recollected whenever necessary to support research, the cost would be huge
compared to the price of maintaining them and increasing the existing collection over time (WINSTON,
2007). Finally, botanical gardens and zoos maintain in captivity living specimens of species gone extinct
from the wild, and act as reservoirs of genetic diversity for other species with wild extant populations.
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Preserved natural history collections may represent an inadequate sample of past and present biota, but
many times they are the only identified and authenticated sample available (BLACKMORE (2002).

This way, NHI’s collections store and preserve for future research type material of newly
described taxa, voucher specimens associated with published taxonomic papers, drawings and detailed
photographs of specimens, and large amounts of curated material, collected by the staff of NHI or
donated by external workers and institutions, dried, fixed, frozen or alive (like cell lines or living
cultures), identified or not, from such distinct sources as scientific expeditions, monitoring studies,
systematic inventories, exchanges with other NHI, accidental findings, or from seizures of illegal trade.
Examination of type material deposited in NHI is the only reliable way to avoid the superfluous
redescription of taxa already known to science and the misapplication of names (KNAPP ef al., 2004). NHI
collections are also the place where any and all specimens or tissues used in generating molecular data for
publication, like in phylogenetic studies, should be deposited, to enable the repeatability of the obtained
results through the review or reexamination of specimens, should any question arise regarding their
nature, provenance, taxonomic identification, or other (RUEDAS et al., 2000; PLEUEL et al., 2008b).

Voucher specimens deposited in NHI’s collections are important, as they are the essential basis
of revisionary studies, and enable the application of new technologies to their analysis in the future. Many
taxonomists, when revising material, prefer to see directly the identified specimens than rely solely in
their published descriptions. So, NHI also harbour the necessary collections for comparative purposes, as
basic descriptions always require reference to other type material, especially when new characters are
tested against traditional data sets (MARTENS & SEGERS, 2005). Only a small portion of the stored
collections in NHI is studied prior to their deposition, but even in these cases, and as seen above, their
potential is enormous, and not only in what concerns the possible description of new forms of life. Non-
studied collections can be stored for future identification and research, whenever the conditions for their
investigation are more favourable or possible. Hence, records of the biodiversity patterns and life forms
existing at the collecting date and locality are preserved for future applications, some of which not
conceivable today. The use of techniques such as scanning electron microscopy was not even imaginable
when many specimens that are studied today using these techniques were first deposited in NHI back in
the 18th, 19th, or even 20th century.

This way, and according to COTTERILL, HUSTLER & BROADLEY (1994), voucher specimens
maintain biological knowledge, as accuracy and applications of specific facts ultimately depend on
preserved specimens, taxonomically classified to communicate verifiable information. Thus, more
voucher specimens are needed for taxonomical and systematic investigations. Insufficient specimens,
even of widespread common taxa, hinder research to understand biological variation in space, time and
form. Besides, it is also important to fill in the gaps in the existing collections (WINSTON, 2007), in order
to cover all the areas of the biological diversity and evolution. On the other hand, the recognition and
description of some particularly rare species is only possible through the reunion of the reduced number
of available specimens that were deposited and curated in scattered collections of NHI in the course of the
years. Collecting and identifying specimens are the foundation of the methodology of systematics and
taxonomy, and fundamental to all biology (COTTERILL, HUSTLER & BROADLEY, 1994). Natural history
collections play a unique role in the whole process, by preserving the material generated by and necessary
to systematics and taxonomy.

Material deposited in natural history collections can also play a basic role in the detection of
recent extinctions (CARLTON et al., 1999). Many species were inadequately described according to the
present day standard levels, as originally it was not necessary to distinguish them from many similar
forms. In the absence of type material or voucher specimens, many of these inadequate described species
(especially those not collected since the nineteenth century or earlier, and for which no museum material
exists) are usually assumed to be: (a) completely unrecognizable taxa not assignable to a known species
(but which, it is further assumed, could probably be so assigned if the description had been better); or (b)
barely or questionably recognizable taxa that are placed in synonymy with extant taxa based upon the best
judgement of a taxonomist (CARLTON e al., 1999). Museum material is a very valuable and fundamental
resource to elucidate such cases, and to evaluate if the absence of records of a certain species may be due
to a poor original description or to extinction.

The particular case of large donations derived from environmental survey programs was
discussed by MACKIE (20014, 2001b), concerning studies carried out in the marine benthos mainly for the
oil and gas industry, but that can be extended to other studies. These surveys are important, as they
produce a great amount of information concerning biotic assemblages, their species compositions,
abundance, distributions, and so on. Many times this material stems from previously unstudied areas,
which increases its value. Besides, the generated volume of material can be very important, but many
times these specimens are not readily available to specialist taxonomists, who may not even be aware of
their existence. Many of the contractors that perform such kind of surveys store the material only for a
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certain time after the completion of a contract (e.g., 5 years), after which it is generally discarded. It is
desirable that such collections are deposited, whenever possible, in suitable institutions like Natural
History Museums, even if they consist in bulk samples. However, this material can have also some
associated problems that should be taken into account and discussed between the donator and receptor
before being deposited, like ownership, scale, value (monetary and scientific), storage, maintenance,
accessibility, and subsequent use (see further details and proposal example in MACKIE, 20015).

Besides the intrinsic value of the deposited material, NHI collections offer huge possibilities due
to all the information that normally is (or at least should be; RUEDAS et al., 2000) associated with the
deposited specimens and their collecting: geographical location of collection, date and season of the year,
environmental information, habitat, host, behaviour, and so on (SNOW & KEATING, 1999; WHEELER,
2004). SOBERON & PETERSON (2004) showed that specimens with accurate geographical data are an
important resource for many user groups in answering a wide range of biological questions, including
issues in conservation biology as the discussed by MACE (2004). The application of a number of
algorithms to the existing data enables the estimation of niches and distributional areas of species, with an
increasing resolution, in a research field known nowadays as Biodiversity Informatics. There are some
limitations resulting from erroneous identifications, faulty georeferencing, and outdated taxonomy, but
the availability of that data enables the detection and correction of such limitations through the
participation of an active community of taxonomists (SOBERON & PETERSON, 2004).

As seen, NHI own large databases compiling taxonomic, systematic and ecological information
on species and their habitats (NATURE, 1998). These and other data associated with specimens and
collections, such as photos, videos, sound records, genetic information, and many more, can be also
deposited in NHI collections and linked to voucher specimens. NHI also hold historical archives
involving field biologists and staff from the NHI themselves. These archives may include collector’s field
notebooks, reports or journals (containing from simple lists of collected specimens, with date, site, and
collection number, to pertinent comments such as ecological situation, weather, species abundance,
observed behaviour, invasive and threatened species, comparisons with earlier studies and other areas,
evolutionary and biogeographical conclusions, local land disturbances — fire, landslides, earthquakes,
floods... — successional notations, and so on), catalogues, correspondence (before the digital era, letters
used to be lengthy, with in-depth discussions), photographs (historic photographs are becoming
increasingly valuable, as they reflect ecological patterns resulting from natural and manmade impacts),
sketches and illustrations (many times made from living species in the wild, with indication of colour
patterns), and field maps (often indicating collecting routes and specific sites) (BEIDLEMAN, 2004;
RODMAN, 2007). Fisheries agencies, for instance, without being strictly a NHI, do have large databases on
the occurrence of species, many of which economically important, that are being made more easily
available for other users, through digitization (VECCHIONE & COLLETTE, 1996). Such databases can
provide a current and retrospective picture of biodiversity to detect any occurring changes, in the same
way they provide information for resource management.

In addition to research, museums and other NHI also have an important educational task,
showing the richness of biodiversity, and the relevance of maintaining it, in either NHI locations or taken
directly into schools or other educational centers by NHI staff. For children and adults, exhibits using
collections help to promote awareness of taxonomy, natural history diversity and conservation, while for
graduate and post-doctoral level students working with museum specimens is an important part of their
training as new taxonomists (WHEELER, 2004; WINSTON, 2007).

Museums and NHI also employ many of the present day taxonomists on work, playing this way
a key role in solving the current lack of taxonomists, by being training centers of new specialists. NHI
also publish, or have published, many of the journals and monographic-series that have shown to be
excellent vehicles for the publication and propagation of taxonomic results for centuries (MARTENS &
SEGERS, 2005), and have greatly contributed to a significant amount of the actual knowledge of the
biodiversity on Earth. Finally, NHI archives have a great historical and biographical value.

WINSTON (2007) resumed in ten arguments the value to science and society of the collections
holded by NHI: 1) they support research in many disciplines; 2) they are non-renewable resources; 3)
they are cost-effective; 4) they play an important role in human medicine, public health, and security; 5)
they can be used to monitor climate change and predict its effects on species success; 6) they can be used
to demonstrate biological differences and/or changes in genetic diversity; 7) they can be used for research
on the history of a discipline; 8) they can educate new generations of students; 9) they have aesthetic
importance (note that NHI also include botanical gardens, zoos, and aquariums); 10) they are the
foundation for taxonomic research and the study of biodiversity.

In spite of their central and irreplaceable role in biodiversity studies, there is a lack of resources
to expand, or even to maintain the over 3 billion specimens estimated to be preserved worldwide in
natural history collections and representing the records of yesterday and today’s World known
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biodiversity, which are deteriorating due to lack of funding to hire curators and buy curating material,
with irreplaceable specimens being lost every day (WINSTON, 1992; COTTERILL, HUSTLER & BROADLEY,
1994; WHEELER, 1995; COTTERILL & DANGERFIELD, 1997; NATURE, 1998; SUAREZ & TSUTSUI, 2004).
This lack of funding also affects the digitization of the existing collections, to help their preservation and
to increase their accessibility to a wider public of users (BLACKMORE, 1996).

According to ALBERCH (1993), the main causes why natural history collections have not been
properly appreciated and are consequently underfunded are loose compilation criteria, absence of unified
data standards, and failure to identify new potential users. Nevertheless, other reasons are also present,
such as the lack of a reliable quality control of the information holded in NHI collections, with many of it
being redundant, incomplete or duplicated, and with many NHI focusing only on their own collections
and working in isolation (NATURE, 1998). NHI are also being pushed away from their leadership position
in taxonomy by two other reasons (WHEELER, 2007): first, funding to do molecular genetics, ecology or
conservation is much more easier to get than funding to do taxonomy; and second, many museum
directors, who often have little or no background in collections-based taxonomic research, have as a
primary job fund raising, so there is another tendency to go for non-taxonomy funds. This way, NHI are
not doing what they can do better than any other institutions: taxonomy and species exploration, based on
their unique resources, their collections (WHEELER, 1995, 2007).

Holders of natural history collections need to play a more dynamic role in education and
development of research leading towards the understanding, conservation and sustainable use of
biodiversity (ALBERCH, 1993), giving to society the products it needs, and attracting this way the funding
NHI need. However, museums must remain museums, without abdicating of their main raison d’étre, to
investigate and educate with base on their great collections, instead of turning into biological theme parks
and give what the public thinks it wants in order to be entertained (WHEELER, 1995, 2004). As defended
by WHEELER (1995), museums should initiate, and not follow, research trends, and use exhibits to
educate the public about why systematics and taxonomy is exciting, relevant and worthwhile. Besides,
they should also hire excellent taxonomists instead of experimentalists, and meet this way the
responsibility of leadership that comes with custodianship of collections. The international biodiversity
funding should also give high priority to the maintenance and further development of museums and other
NHI, and their research and publication activities (MARTENS & SEGERS, 2005), as well as to the digital
organization of their resources, to guarantee the preservation and easy accessibility to such rich
collections and data.

All the pointed problems are receiving appropriate responses from NHI worldwide, which are
promoting their unique and essential contributions to document biological diversity, organizing digitally
their collections, becoming more dynamic in their expositions and activities in order to promote public
interest, providing unique services for an outside community of users increasingly aware of the great
potential relying in NHI collections, and turning into centers of scientific excellence based on their own
research. Finally, NHI are more aware of the problem of how to fund taxonomy, and are organizing into
working networks and consortiums to reach a consensus on priorities and to devise appropriate strategies
to lobby international funding agencies.

As seen, NHI’s collections play a vital role for science and society, in areas as different as
homeland security, public health and safety, monitoring of habitat loss and environmental changes
(affecting both distribution and biology of species), biological invasions, and traditional taxonomy and
systematics, and their existence save governments and taxpayers a huge amount of money by guiding
government spending, preventing catastrophic events in public health and safety, eliminating redundancy,
and securing natural and agricultural resources (SUAREZ & TSUTSUI, 2004). Many of these researches are
best performed at the NHI themselves, illustrating the great vitality of such institutions. The large number
of yearly loans of specimens deposited in NHI collections, as well as the many papers in the most
prestigious journals in the fields of ecology and evolutionary biology that rely on museums for data and
reference material (SUAREZ & TSUTSUI, 2004) are also a good indicator of the dynamism of natural
history museums and institutions.

The Future of Taxonomy

“Taxonomists generally support the continuance of discovering, briefly describing, and naming
new forms on four bases [...]. These are (1) that it contributes to the advance of other biological
disciplines such as zoogeography, (2) that it may uncover or contribute to our understanding of
economically or medically important organisms, (3) that it contributes to our understanding of
evolutionary phenomena, and (4) that it adds generally to our picture of organic diversity and therefore
has intrinsic merit” (EHRLICH, 1964).
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As commented above, only a small fraction of Earth’s life (about 1.9 species of eukaryotes) has
been so far described, from an estimation ranging from 3.6 to several tens of million. However, only
about 10,000 distinct new species are described each year (MAY, 2004; 15,000-20,000, according to
BUTLER, GEE & MACILWAIN, 1998), from which it is necessary to discount the posterior recognized
synonymies (which attain levels as high as 20% or more among some groups of insects; GASTON &
MOUND, 1993). If we consider the total number of existing species of eukaryotes as being 7 million, at the
current rate of description it would be necessary an additional 510 years to describe the rest of the species
(in fact, maybe less, as many of these species will be extinct by then, given the current extinction rates).
The rate of new species discovery can be greatly accelerated in the future by using new technological and
molecular advances, but still there is the work of describing and picturing the new species. However, even
if the time necessary for the identification of a collection is greatly reduced, the rate-limiting step in the
task of completing the catalogue of life on Earth will remain the skill of collecting specimens in the field,
increased by the fact that it will be gradually more difficult to find new species once the catalogue is
closer to be complete (MAY, 2004).

In reality, it seems almost impossible to describe all the remaining taxa. For this reason SOULE
(1990) suggested the establishment of research priorities. This way, (1) for relatively unknown groups,
research should be concentrate on a few taxa that could represent the phyletic, morphological,
biogeographic, and ecological patterns of the whole group; (2) focus should be made on ecologically
keystone and indicator taxa and their mutualists; (3) systematic work should focus on phylogenetic relicts
or other evolutionary outliers (like oligotypic marine phyla or the last representatives of genera and
families that are about to disappear); (4) systematic work should focus also on local endemic taxa
inhabiting vulnerable environments (like estuaries, coral reefs, boreal mountain tops in low altitudes, or
tropical forests); (5) finally, it is necessary to develop new approaches for describing and classifying
species. GASTON & MOUND (1993) also stated that much of the available taxonomic resources are
employed to support studies in fields such as agriculture and medicine, so that the remaining taxonomic
descriptive effort in the field of conservation of biodiversity should be targeted (1) upon a few selected
groups, (2) on a few selected areas, or (3) on a few selected systems.

As it will be seen in the following pages, the future of taxonomy relies not only in some
important decisions on defining research priorities, but also on the application of new developing
technologies to achieve those priorities. More than the current trend concerning the application of
molecular techniques to taxonomic research, the new technological advance that probably will contribute
more for those achievements is internet. Internet supplies a fast evolving medium to provide access to
information currently distributed across published paper-based or digital literature, unpublished archives,
curated collections, and personal or institution databases (SCOBLE, 2004). Besides, access to such
information can be very easy and cheap, accessible from anywhere there is a connection to the web (or
downloaded and used whenever there is no permanent connection), and new information can be consulted
as soon as it is generated, at the same time that old information can be updated on real time. Not only all
this information will be permanently available online, but also it can be easily searched, located and used,
by an increasingly connected community of taxonomists and non-taxonomists, who at the same time can
provide feedback to improve the already available resources.

In order to promote a wider appreciation of the value of taxonomy and to avoid duplication of
efforts in some areas, some authors defend the necessity of the taxonomic community to come together
and define and prioritize a series of big and conspicuous taxonomic projects that are achievable over the
next decade or so, with a clear research agenda and using the resources available now, no matter if new or
old (GODFRAY & KNAPP, 2004; SCOBLE, 2004; WHEELER, 2004, 2007; WHEELER & VALDECASAS, 2005;
GODFRAY, 2007), transforming taxonomy into Big Science (WHEELER, 2004). These projects should be
neither too big and ambitious, to avoid failure in progressing, nor too specific and only relevant for the
taxonomic community, so other taxonomy user communities can also appreciate the final achievements of
such projects (GODFRAY, 2007). WHEELER (2004) proposed a 5 year set of attainable goals, integrating
individual taxonomists, museum collections, and cutting edge technology into a research platform that is
comprehensive and resilient. This 5 year plan could be revisited with fanfare annually, with successes
highlighted and a rolling set of goals, driving the attention of other research communities, funding
agencies, politicians and public in general to taxonomy.

Possible approaches to the solution of the taxonomic crisis are numerous, and many times, they
complement each other. Some of these approaches include the use of parataxonomists (people lacking
formal high-level education but trained to undertake taxonomic tasks; GASTON & MAY, 1992; ALBERCH,
1993; WHEELER, 1995; JANZEN, 2004a; SHEIL & LAWRENCE, 2004, and references therein), or new
technological advances, such as digital resources with all the information on previously and newly
recorded species, or interactive keys based on DELTA programs, that enable “keying-out” species against
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a coherently organized database (GASTON & MAY, 1992). The term Taxonomic Minimalism was
proposed by BEATTIE & OLIVER (1994) to designate a series of methodologies that enable to allocate
taxonomic resources more efficiently in biodiversity assessment, environmental monitoring and
ecological research, especially including (1) the use of higher taxonomic ranks, (2) the use of
morphospecies (OTUs — Operational Taxonomic Units — or RTUs — Recognizable Taxonomic Units)
rather than formal species, and (3) the involvement of taxonomic specialists only for training and
verification of the work done by parataxonomists. Taxonomic minimalism accepts that a formal
identification of the species may never be completed or it may even be impossible, and for this reason it
looks for taxonomic alternatives for a series of research and monitoring activities (BEATTIE & OLIVER,
1994). However, it also states the necessity to store voucher specimens, so a morphospecies can be later
verified and identified by a specialist, enabling that the specialist concentrates his efforts in a more
reduced amount of material, and focusing this effort in rare or endemic morphospecies, for instance.

The automated species identification is also being presently developed to provide a valid tool for
routine identification of specimens of previously described species, so the main taxonomic effort can be
focused in more fundamental revisionary and descriptive activities (GASTON & O’NEILL, 2004). This
automated species identification is based in the digitization of images of specimens and on special
software that is able to distinguish among different known species. At present the techniques work better
with two-dimensional structures such as wing patterns and venation of insects, but in principle they could
use three-dimensional images, as has been recently employed with considerable success in paleontology
(GASTON & O’NEILL, 2004; GODFRAY & KNAPP, 2004). In spite of some technical and practical obstacles
yet to overcome, and some vision and enterprise constraints, the present progress in automated species
identification is very encouraging and such an approach has the potential to become in the near future a
valid and valuable contribution to routine identifications (GASTON & O’NEILL, 2004).

Other technological advances are taking place that will enable to study, document, analyse,
visualize and communicate findings in comparative morphology. Digital microscopy, computer-assisted
tomography, databases such as MorphBank (www.morphbank.net; see below) and MorphoBank
(www.morphobank.org), visualization tools, and many other advances are developing very quickly, and
will help morphology and morphological taxonomy to increase their information content and to test more
rigorously their hypotheses (WHEELER, 2008).

ERWIN & JOHNSON (2000) proposed a new paradigm that provides for rapid validation of new
taxonomic names through minimal publication space, with additional extensive use of internet to store
and transmit more complete details and images. This would shorten the period of 9 to 12 months that a
typical paper has to spend in order to receive the appropriate peer review and to be published. According
to this paradigm, descriptions of new taxa should be as short as possible, being kept to the most salient
characters such as autapomorphies and recognition traits, and highlighting the most important diagnostic
traits that will enable recognition and discrimination of a new taxon from its nearest relatives. At the same
time, illustrations should be restricted to the salient structures essential for recognizing the new taxon. A
complete and detailed description of all the anatomical, morphological, and other traits, as well as
additional illustrations, should be published on internet, as accessory material.

Other proposal to relieve the situation is Unitary Taxonomy (UT) (GODFRAY in GODFRAY &
KNAPP, 2004; SCOBLE, 2004). In Unitary Taxonomy, a first web revision of a taxonomic group would list
and describe a series of accepted and unaccepted taxa, explicitly linked to type specimens, and these
would become the set of names available for that group. Nomenclature would essentially begin again for
that group, as happened for the prokaryotes in 1980 (GODFRAY & KNAPP, 2004). Thus, a single
authoritative classification, to which the relevant specialist taxonomic community subscribes, is
established, being widely and freely accessible in internet and promoting a stable nomenclature,
associated to type specimens. Whenever an older name is identified afterwards to the accepted version of
the web publication for any taxon (or the then current nth version of the web revision), it would fall into
disuse, being considered as unavailable, at the same time that it would be mandatory to register any new
name. The decision on what names should be accepted would lie on the taxonomic community and its
peer review system, but the natural administrative bodies of such unitary systems would be large
museums and herbariums, institutions associated with holding big collections (SCOBLE, 2004). The
advantages of the UT were discussed by SCOBLE (2004), and would include a better, more dynamic and
free access to a bigger amount of better quality information using internet, information that would be
centralized in a single peer reviewed site. At the same time the gathering and adoption of lists of species
names is expected to liberate taxonomists from endless and purposeless issues on nomenclature, allowing
them to concentrate on more important subjects concerning the identification, description and
classification of organisms, the still most demanding necessity of taxonomists. Such sorts of revisions are
the kind of projects able to attract funding and to be achievable in relatively short periods of time. Even if
there were a lack of consensus by the taxonomic community to adopt lists of names or on which names to
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adopt, this would not undermine the idea of providing web-based revisions on a single internet site
(SCOBLE, 2004). As possible disadvantages, SCOBLE (2004) points the extra costs associated with
administration of Unitarian Taxonomies, the necessity to produce special software to handle them, the
risk of cliques of taxonomists imposing their collective will on the broader community, and the
disenfranchisement of those without access to computers and internet. With the adequate funding, the
increasingly spread of internet, and the adequate establishment of authoritative rather than authoritarian
controls of such revisions, through taxonomic coordinators, UT can be a step forward in relieving the
present taxonomic crisis, and give a reply to the needs of other communities of researchers, as expressed
by MACE (2004) for conservationists.

Besides the problem of the great number of species awaiting description, taxonomists have to
reply to numerous other tasks and problems, as seen above, from giving response to the increasing
demands from other fields of research, to training new taxonomists and parataxonomists in order to keep
taxonomic expertise in pace with the necessities (or at least to avoid a collapse of the situation). This way,
the work and responsibilities of present day taxonomists can be divided in three main tasks:

1) Investigation: through the description of new taxa, cataloguing of the diversity of life on Earth, the
identification of available or newly collected material, creation of inventories, establishment of research
or conservation priorities (protection of endangered habitats or key species), preservation of large samples
drawn from the field in various types of collections (as voucher specimens labelled properly and
deposited in recognized repositories, forming a permanent record of the identification and occurrence of
species in a particular region and providing material for future research), etc.

2) Teaching: train new taxonomists, give support to scientists in other research fields with their
identification doubts, organization of identification workshops, seminars or symposia, peer review
activities, etc.

3) Divulgation: make the results of taxonomic investigation easily accessible to a wider public, through
the publication of peer-reviewed journals, monographies, Faunas and Floras, identification guides, by the
creation of user-friendly tools for non-specialists, like interactive keys or databases, etc.

Alarmed with the recent threats to taxonomy and their work, taxonomists have started to look for
ways to demonstrate the broader value of their discipline, notably to ecology, evolution and conservation
of biodiversity. Furthermore, many have responded by making taxonomic data available in a more
appropriate way to users other than taxonomists, including keys or synoptic tables in their papers, or by
creating and collaborating on online taxonomic resources, like WoRMS (www.marinespecies.org), or
ERMS (www.marbef.org/data/erms.php), just to cite two examples applied to marine fauna. Some authors
support that taxonomy, and especially alpha taxonomy, should be primarily focused on taxonomic groups
important for including endemic or endangered species, as well as on those of ecological and economic
value (GOLDING & TIMBERLAKE, 2003), but in a general way the choice of the group to work on still
relies more on emotional factors, like personal likes and dislikes, on the guidance of a taxonomic adviser
or teacher (when there was one), or simply chance, than on an objective or rational choice or purpose.

It is also being assumed that the important task of taxonomists includes not only the description
of the variety of extant and extinct organisms, but also that this investigation must be focused in such a
way that society and institutions that are funding that investigation are aware of its results and of the
interest in keep financing it. One of the most direct ways to do this has been by showing the relevance of
taxonomy for humans and human activities, as well as for the maintenance of biodiversity, and why this is
important, as illustrated by numerous examples (e.g.: WHEELER, 1995; OLIVER, 1996; ROSSMAN &
MILLER, 1996; VANE-WRIGHT, 1996; NOVACEK, 2001; GODFRAY & KNAPP, 2004). The fact that
taxonomy helps to identify the vector of a disease, to find a biological control for a plague, or to
recognize species that produce compounds with applications in human health or nourishment, are just a
few examples that can be given on the big relevance of taxonomy for humanity.

The need for taxonomy to reinvent itself, taking advantage of the new information technologies
to gain a new and bigger projection and occupy a place as a leading science, has been largely discussed
and defended in recent years (e.g.: EDWARDS & MORSE, 1995; GODFRAY, 2002, 2007; WHEELER, 2004,
2007). This has resulted in an emerging new field, named Cybertaxonomy. Cybertaxonomy embraces the
traditional purposes of taxonomy, adding the missions to network specimens, experts, instruments, data,
literature, and other research resources into the same virtual locality (on internet), and also to organize
experts into coordinated international taxonomic communities, to share and to expand our knowledge on
biodiversity (WHEELER, 2007). It is being taken into practice with the production of an increasing number
of user-friendly digital resources, many of which freely available on internet, as well as the creation and

22



INTRODUCTION

development of interactive identification tools and expert systems. There is a current effort to digitize
both bibliography and collections, and to make them more easily accessible for a wider public. “Virtual
herbaria”, with digital good quality photographs of type specimens already exist (WILSON, 2003), and the
same is expected to happen shortly with other collections of animals and plants, and very especially with
type specimens, making them available to a wider range of users in an easier and safer way (KNAPP ef al.,
2004). GODFRAY (2007) proposed the creation of a new form of type specimen, a cybertype, to be
displayed on the web using the best current methods, often superior to normal examination, and for which
appropriate molecular sequence data would be available. With the new technologies these cybertypes
could be even easily observed in 3D high resolution screens, providing all types of details to the observer.
Besides, computer-aided techniques could be expected to cut substantially the effort and cost of
describing and picturing the Earth’s diversity (WILSON, 1986).

However, one important aspect that must be taken into consideration is that such resources
require funding, both to create and to maintain. The desire of cheap and freely available taxonomic
resources must not hide the fact that such resources must be created and maintained by taxonomists, who
are highly specialized biologists, and that their work needs to be paid, like the work of specialists in any
other branch of the scientific knowledge. Besides, expenses in taxonomic work are numerous:
researcher’s time, supplies, maintenance, amortization of equipment, charges for use of specialized
equipment (SEM, TEM, molecular sequencing), page and publication charges, shipping of specimens,
curation, assistant’s salaries, training for students and postdoctorals, development of websites for
databases, descriptions, keys, classification, etc., salary of a webmaster to produce them, and so on
(SCHELTEMA in WINSTON, 2007).

Besides these initiatives, other schemes have been (or should be) taken in order to counteract the
actual situation, and to fight some of the causes of the actual taxonomic crisis commented above. Without
following any particular order, some of these proposals are commented below:

(1) New taxonomic platforms — Several formation schemes have been created to stop the decline in
taxonomic expertise and reverse the situation, with the formation of new taxonomists, and the search of
new ways to increase funding for taxonomy. It has been already shown how quickly taxonomic expertise
can be generated even in groups where it was scarce with such formation schemes, and strategic plans
with networks to implement them have been established in many regions of the globe (BLACKMORE,
1996, 2002). The current growth of taxonomic and systematic capacity in tropical countries, where the
biodiversity in bigger, is compensating the observed decline of specialists in the industrial countries
(BLACKMORE, 1996). Besides, many of these new formation schemes are prioritising (and in fact many of
them are doing it) the neglected taxa, taxa with few or no specialists at all worldwide (WHEELER, 1995).
Some of these initiatives are here shortly discussed.

The National Science Foundation (NSF, www.nsf.gov) of the USA launched in 1995 the
program Partnership for Enhancing Expertise in Taxonomy (PEET), to form new taxonomists, to conduct
monographic research, and to build computer infrastructure in biodiversity science, especially in groups
of poorly known organisms or with a reduced number of specialists (RODMAN, 2007). A PEET
taxonomist is a blend of a traditional morphological systematist and a molecular specialist, that works in
projects that are detailed revisions of taxa, and include the study of existing literature, type specimens,
and newly collected material, the molecular analysis of specimens belonging to as many nominal taxa as
possible, the solution of synonymies, and the production of phylogenetic analysis based both on
morphological and molecular data (BOERO, 2001).

More recently (in 2004) the NSF called for proposals for Revisionary Syntheses in Systematics
(REVSYY), including strictly morphology-based revisions (WHEELER, 2004, 2007), using modern
information technology at all stages, from data capture and analysis to electronic presentation and
dissemination of results. In addition, the Biodiversity Surveys and Inventories programme, the
programme specifically charged with supporting the discovery of new species, had an increase in its
budget (WHEELER, 2004).

Alternative initiatives include funded national or local inventories (listings of all the organisms
in a defined area) and surveys (methodological explorations of an area in order to discover the species
that live there) that promote taxonomical and biodiversity studies in a guided way, in order to fill gaps
and avoid duplication of efforts (MINELLI, 1994; WHEELER, 1995; MIKKELSEN & CRACRAFT, 2001;
WHEELER & VALDECASAS, 2005), and which results are expected to spread to neighbouring countries.
This case includes the Swedish Taxonomy Initiative (www.artdata.slu.se), which aims to produce
illustrated keys and basic facts concerning the distribution and biology of all the near 50,000 multicellular
species present in Sweden, broading the knowledge base for the identification and monitoring of
diversity, providing a rich source for schools, and significantly increasing the public awareness of local
faunal and floral biodiversity and its conservation (RONQUIST & GARDENFORS, 2003). The initiative
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Fauna Iberica (www.fauna-iberica.mncn.csic.es; see also RAMOS, 2007) aims to study the whole fauna
present in the Iberian Peninsula, with a special emphasis on the Spanish geographic region, country
financing the project and origin of the biggest part of the authors involved. However, monographs so far
produced under the scope of this project are being also largely used in the neighbouring countries to
identify their own faunas. It is clear that any initiative to promote taxonomical studies in a area have an
application not only in its area of origin, but also in the bordering countries of the same biogeographic
region, which share a great portion of the fauna and flora.

A curious initiative to fund systematics and taxonomy is BIOPAT, a German non profit
organization led by the Federal Agency for Technical Co-operation. Against a minimal donation that
ranges actually (October 2010) from 2.600 to 3.000 Euros, a patron or sponsor, that can be an individual
or a multinational corporation, can name a new species at his choice, from a gallery of unnamed species
available at BIOPAT’s website (www.biopat.de). Half of the money of each donation goes to the
institution where the species was studied, and the rest is to be spent on protecting biodiversity in its
country of origin. To avoid that money can pressure researchers to describe as new species that have
already been described before, BIOPAT does not offer an unnamed species to be financed unless the
description of the species is already accepted for publication in a peer-reviewed journal or approved by a
BIOPAT advisory committee (STEGHAUS-KOVAC, 2000).

One more programme that also envisages to overcome the actual biodiversity and taxonomic
crisis is the Catalogue of Life (www.catalogueoflife.org). It aims to organize the available information on
existing species into an electronic global framework, to accelerate the discovery of unknown life forms, to
make usage of new technologies like Internet or genomic data for the dissemination of knowledge and
investigation, and to elaborate the electronic Encyclopedia of Life (www.eol.org) (WILSON, 2003).

Other initiatives include SYNTHESYS (http://www.synthesys.info/home.htm), designed by the
European Union to finance the management, preservation and access to the collections of 20 leading
European natural history museums, universities and botanic gardens, housing 337,204,000 specimens,
4,058,500 of which type specimens; the EDIT (European Distributed Institute of Taxonomy;
http://www.e-taxonomy.eu), a consortium of 29 European, North American and Russian institutions that
form a network in “Taxonomy for Biodiversity and Ecosystem Research”, and which overall objective is
to integrate the European taxonomic effort and to built a world leading capacity, with a virtual centre of
excellence to increase both the scientific basis and capacity for biodiversity conservation; or the LINNE
(Legacy Infrastructure Network for Natural Environments; http://www.flmnh.ufl.edu/linne/), the goal of
which is to accelerate taxonomic research and improve biological collection infrastructure so that reliable
information on biological diversity is available to all branches of science and society.

Besides all these initiatives (and many others), it is important that taxonomists work with
students, to assure the training of the next generation of specialists, and volunteer to teach a class or at
least give some lectures in introductory classes, and also that university curricula incorporate and expand
once more taxonomic studies, including joint programmes with museums where complementary
taxonomic expertise exists (WHEELER, 1995; WHEELER & VALDECASAS, 2005).

(2) Innovative taxonomic tools — The need of updated taxonomic tools has become increasingly evident
in the actual scenario of taxonomic crisis, and as stated above there is a general outcry that this taxonomic
information should be made easily available to a wider public, and preferably obtained from online
phylogenetic and taxonomic resources. There are increasing pleas for more user-friendly illustration-
based keys or identification guides, handbooks and monographic revisions, a greater use of CD-ROM or
other digital outputs and, notably, use of Internet to make pictures and other data more widely accessible
(VECCHIONE & COLLETTE, 1996; SCOBLE, 1997; GODFRAY & KNAPP, 2004; WHEELER, 2004).

Taxonomy is ideal to include a large amount of illustrations (in fact, it needs them), to support
and complement the text descriptions, and these illustrations are a basic tool in morphological taxonomy
and comparative zoology. Emphasis on illustrations is wholly in line with the recognition that society is
adopting an increasing image-based system of communication, and images are also the best way to
communicate diversity and to grab most people attention to taxonomy (RODMAN, 2007). However, due to
space limitations, speed in publication and other reasons, few illustrations are normally used in the works
been published currently (like the present one). On the other hand, in what concerns the identification
tools, the conventional dichotomous keys can have a limited application, presenting characters in a
predefined order, with users having a reduced or no control at all over what character to use at any point
of the identification process (JARVIE & STEVENS, 1998).

As explained by JARVIE & STEVENS (1998), the answer to all these questions comes with an
increasing use of informatics as a taxonomic tool, the cybertaxonomy commented above (WHEELER,
2007). Computerized identification tools are in essence lists of characters for all the taxa they include.
The characters can be accompanied by pictures and explanatory notes to help the user to understand what
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characters are. Interactive keys are an appropriate tool for the identification of organisms, and have
important advantages over dichotomous keys that counteract the biggest effort needed for their
preparation. A package of programs called DELTA is on the basis of most of these interactive keys. They
allow the user to exploit any character in the key in any order, according to the traits that can be
recognized in the specimen at hand, no matter how incomplete they are, and the key automatically
eliminates taxa according to the entered traits. Even if the user runs out of characters, the key already has
filtered out some possibilities, generating a subset of possible taxa (JARVIE & STEVENS, 1998). Most of
these keys are complemented with illustrations of important features and representative species for each
genus, as well as descriptions of the genera (derived from the database underlying the key). Finally, they
can be linked to full illustrations and descriptions of each species, type of habitat, conservation status,
georeferenced information on the occurrence of the species, museum collections where types and other
material are deposited, databases like GenBank or MarinLit, bibliographical references (as in the
Biodiversity Heritage Library), and so on, being the possibilities numerous. Besides acting as
identification tools, interactive keys can also function as important research, educational and
environmental tools.

Another important problem is that existing publications become out of date whenever
classifications or nomenclature change, new species are described or old ones are synonymised or
reinstalled. It is then necessary to wait for updated publications (in case they appear), but it is costly either
to edit and to buy them when published. Sometimes it is difficult for non-specialists to follow and
integrate changes and additions into works already published, and specialists rarely have the time or
support to do so (JARVIE & STEVENS, 1998). Computerized or digital interactive keys provide a solution
also to this problem, as they can be easily updated. Moreover, it is possible to receive feedback from the
users of such keys, suggesting modifications and pointing out errors or overlooked and missing taxa or
bibliography. This way, keys and descriptions can be easily and quickly corrected, almost on real time,
and new digital versions prepared for distribution, either on internet or on physical support, as unlike a
book, computerized keys are not static. As pointed by JARVIE & STEVENS (1998), interactive keys are not
only scientifically appropriate, but where basic equipment is available, affordable.

As perfectly explained by MARTENS & SEGERS (2005), taxonomists and funding agencies should
recognize that identification aids and tools for use in applied studies, whether published classically on
paper or as web-based or digital resources, present an essential (and highly searched) product of
taxonomic research. On the other hand, users (like ecologists) should be aware that these aids and tools
are not necessarily the essence of taxonomic research but are produced specifically to answer to their
needs and, if they want to make use of these products, should be willing to reward taxonomists for their
work both scientifically (by citing them properly) and financially (MARTENS & SEGERS, 2005).

As discussed by WHEELER (2004, 2007), electronic publication or cybertaxonomy can be the
answer to some of today’s taxonomic problems. With mechanisms for peer review and quality control in
place, electronic publication will allow a new kind of taxonomic publication. It will be possible to create
monographs in which species, after peer reviewed and accepted, are instantly accessible in diagnostic
keys and checklists, with exhaustive information associated (WHEELER, 2004). Besides, users may access
either to the full up-to-date version or to design a virtual publication according to his needs (WHEELER,
2004).

(3) Updated and easily accessible taxonomic databases — On the line with the anterior point, there is an
increasing emphasis in the elaboration of taxonomic inventory databases, which has lead to a steady rise
in the number of large taxonomic datasets and, less well appreciated, efforts to organize and make
available taxonomic data on a global basis (WHEELER, 1995; SCOBLE, 1997; WHEELER & VALDECASAS,
2005). According to SCOBLE (1997), to gather such large datasets is time-consuming, not only because of
the magnitude of the task, but also because taxonomic collation is not simply an exercise in keyboarding,
demanding much validation and nomenclatural research. One particular type of inventory was proposed
by WHEELER (1995), the All-Biota Taxon Inventory (ABTI), which selects a taxon and explores it
whenever it occurs on Earth, with numerous benefits both for the study of that particular taxon and to the
whole taxonomic community and taxonomy users.

GOLDING & TIMBERLAKE (2003) pointed the necessity that taxonomists translate and package
taxonomic information into a format that is meaningful to other users, as conservationists (see also MACE,
2004), and to ensure that this information is updated regularly, as discussed above. This can and is being
done in several ways. Data on species distribution is being gathered with base on collections and the
collecting data associated with specimens, and such information enables, for instance, to predict the
occurrence of certain species in still unexplored regions, and to protect such areas in accordance. Some of
this data refers to misidentified specimens, which can lead to false portrayals of distribution (SCOBLE,
2000; SOBERON & PETERSON, 2004; WHEELER, RAVEN & WILOSN, 2004), but on the other hand the
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availability of that data will make easier for the next researcher to track down those records, have access
to the actual specimen, and correct its identification (BROOKE, 20005). In cases related with species
specially vulnerable or rare, like species that can be submitted to illegal trade, there is a general
agreement in that such information should have a restricted distribution in order to protect the species,
instead of making it of public domain (BROOKE, 2000a, 20005; GRAVES, 2000; MACKIE, 20014). Similar
restrictions can be applied in cases like the related with the privacy of the collector or donator, with
intellectual property rights, or others. In these cases data would be obtained only by direct application to
the appropriate curator (MACKIE, 2001a; SOBERON & PETERSON, 2004). Many NHI accept to establish
restrictions to the loan or access of donated collections by third parties, for agreed limited periods of time
that can be extended to additional ones. This way, the material in preserved for future research, and the
privacy or confidentiality of the donator respected.

Many museums and other NHI are cataloguing and digitizing their collections, in general making
them available online and complemented with further information on the deposited specimens, collecting
data and illustrations. Due to the huge size of this task, GODFRAY & KNAPP (2004) suggest the need to
establish priorities, with emphasis placed on certain categories of specimens (e.g., types or extremely
fragile historical but still relevant specimens), and on taxa where information is particularly useful.
Checklists and inventories are being compiled at several levels, from local or regional to whole
geographical regions, basins, seas or continents. This is done with base not only on published and
unpublished data, but also on deposited and newly collected material. Catalogues, checklists, and
inventories are useful tools, as they enable researchers and managers to compile information on the
distribution and ecology of selected species. If the information is supported by the deposition of voucher
specimens in collections, the study of such material gives the opportunity to verify dubious distributions
or records, to detect variations or clines in the distribution area of certain species, or to notice the
presence of sibling species. A regional inventory is also a powerful tool to conduct new sampling in the
region, by covering poorly known habitats or geographic areas in order to gather new information to
complete and correct the previous knowledge, and to keep a register of the short and long term temporal
changes in the faunal diversity of the area.

All these information can be updated almost on real time, whenever a correction or change in
databases is done, or complemented by further data, and all the changes can be easily traced back, if
necessary. Specimen collections and their databases are unavoidably imperfect, and require taxonomic
and geospatial updating and verification. However, these improvements are in progress and at the same
time the verified collections’ data are being used for analyses of environmental and societal phenomena,
such as the spread of invasive and disease species, biosecurity, and the effect of climate change on species
distributions and conservation (CAUSEY et al., 2004; MACE, 2004; SOBERON & PETERSON, 2004).

(4) Appropriate taxonomic outlets and publishing funding — Morphological taxonomy needs its
classical outlets for publication, due to the great numbers of pages necessary to include both relevant
illustrations and lengthy bibliographic lists (MARTENS & SEGERS, 2005). This has been succeeded by
some journals that maintained the publication of taxonomic works, and by the creation of new ones, like
Zootaxa, that use the digital format as the basic way of edition and distribution, reducing greatly the costs
of publication. There are also pleas to produce open access online taxonomic revisions and monographs
publishing high quality descriptive taxonomy (WHEELER & VALDECASAS, 2005). It has also been shown
that a relatively small injection of money aimed at publishing completed manuscripts can produce
immediate results, increasing dramatically the rates of publication of monographs. Such an effort should
be considered as a priority for research funding (PARNELL, 1993).

(5) Taxonomic networks — More collaborative work is needed, between teams of taxonomists, to
elaborate monographs, revisions, and knowledge bases (WHEELER & VALDECASAS, 2005). The pool of
taxonomic expertise and resources can speed up the elaboration of monographs or revisions with no
concession in quality, and also can ease the gathering of a well curated collection of the targeted taxa.

(6) The usefulness of a taxonomic lingua franca — MINELLI (2003) proposed the adoption of English as
the lingua franca in taxonomy, together with the use of the electronic forms of communication. English
as the taxonomical lingua franca was also proposed by MCNEILL (1997) in botany, as an alternative to
the mandatory necessity to give Latin diagnoses for the establishment of new taxa names. MCNEILL
(1997) defended that the use of English was not a matter of chauvinism but a simple reflection of the
reality that it is the dominant language of science at the end of the 20th and beginning of the 21st century.
In fact, the predominant role of English as the /ingua franca in zoological taxonomy has not stopped to
increase in the last two decades, and at present more than 85% of the published works describing new
taxa covered by the Zoological Record are written in English (personal observations). This denotes that
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English has become de facto the lingua franca of zoological taxonomy. If other languages are preferred to
publish, at least a short diagnosis or justification of the new taxa or of the nomenclatural changes present
in the work should be attached in English.

(7) The nomenclatural debate: alternatives and stability — It is difficult to reach a consensus on
species concepts, a fundamental question in the core of biology as a discipline. However, attempts should
be made to achieve more taxonomic and nomenclatural stability and consistency, so that names are not
continually changing, always an unpopular event for taxonomy users. At least some unnecessary new
combinations can be avoided. For instance, whenever there are reasonable doubts concerning a new
combination, it should be avoided (but the possibility commented) until more evidence exists in order to
confirm or reject it.

Alternatives to the Linnean system have been proposed in order to reach nomenclatural stability,
as the previously referred PhyloCode and uninomials, but they may have also some undesirable
consequences, such as the loss of information content on cladistic relationships between taxa. For now,
and in spite of the momentum that the PhyloCode and other proposals are gaining, at the users level the
essential of the Linnean system is still being used. This way, the binomial species nomenclature is still
retained over uninomials. As stated by WHITEHEAD (1972), binomial nomenclature implies an
evolutionary statement, and epitomises this link in nomenclatural terms. It still fulfils a useful role in
taxonomic and systematic communication and is preferred to other linguistic or numerical ‘labels’.

The pragmatic, authoritative, regularly updated, widely available, and user-friendly systems
where the many users of scientific names can quickly verify status and spelling, which necessity was
supported by FROESE (1999), are becoming freely available online for an increasing number of taxonomic
groups (like through WoRMS website). As claimed by GOLDING & TIMBERLAKE (2003), these lists are
being updated on a regular basis, in order to take account of nomenclatural changes, new information, and
users’ feedback.

Finally, an effort must be made in explaining to taxonomy users that the complete absence of
nomenclatural changes is artificial and unavoidable. These changes result from the ongoing growing
knowledge about species and their relationships. New distinctive traits are uncovered with research, and
changes reflect this new information, by transferring a taxon from a clade where it was originally
described to another one where phylogenetically it is more correctly placed. Besides, the unveiling of
synonymies and homonymies require name changes, according to the Principle of Priority, in both cases
with the resulting nomenclatural adjustments (KNAPP et al., 2004).

(8) Use of standard terminology — The language used in texts and other taxonomic supports for non-
specialists must be carefully chosen. This language should be simple and avoid very technical terms and
argot, which should be replaced, for instance, by the actual definition of those terms (JARVIE & STEVENS,
1998).

(9) Compilation of expert databases — Worldwide databases of taxonomists are being compiled, with
research interests and taxonomic expertise, as well as addresses, as suggested by ALBERCH (1993). The
main purpose of such databases (like the European EditExpertNet, www.editexpertnet.org) is to ease the
access to taxonomic expertise worldwide, to identify areas in which training of new taxonomists is
needed, and to create a network of local, national, and international collaborations, assistance and
education.

(10) Development of Image Banks — The creation of a visual database similar to GenBank, was
suggested (WHEELER, 2004; WHEELER & VALDECASAS, 2005). It would be formed by a library of high
quality digital images of type or voucher specimens, which would be remotely accessible. It could be a
basic research tool for routine observations and identifications, in order to compare specimens of a taxon
throughout its geographical and ecological ranges. The travel to NHI to study their collections or the
borrowing of that material would still be necessary at some level, but the purpose of many of such travels
and borrowings could be achieved by remotely accessing images of the needed material. Publications or
other taxonomic tools could be linked to this image database, which would provide an unlimited space to
picture structure information. One database of this type is already available, named MorphBank
(www.morphbank.net), but it still needs to grow to fulfil the expectations. Future possibilities in the
virtual use of collection samples include the mounting of a specimen in a remote microscope, to be
manipulated and studied virtually (WHEELER, 2004).

(11) Increase taxonomic literature standards — A workable electronic system for registration of
taxonomic publications and data has been proposed, accessing all nomenclatural information, and giving
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taxonomic literature higher standards of content and quality of presentation (MINELLI, 2003). For the
moment, such a proposal has not been materialized, but it can be a powerful device in order to raise the
quality of taxonomic work, and give taxonomy full recognition as high quality science.

(12) Creation of suitable taxonomic Impact Factors and Citation Indexes — It is needed a system
assuring the appropriate citation of taxonomy and its products (WHEELER & VALDECASAS, 2005;
WHEELER & VALDECASAS, 2007), and which is able to register the use of such products. Many taxonomy
users employ taxonomic works to determine or verify the identity of species, quite often without citing
the used bibliography. The online publication or availability of taxonomic resources makes easier to
track, verify and count taxonomic use under all its aspects. With such a system available, it would be
possible to detect how many visitors access and use web-based keys, monographs, or other resources, and
even to know how many time spend in each of them (WHEELER & VALDECASAS, 2005). Such system
could be also the base for a good alternative to the current SCI, which discriminates taxonomy in its
present form, to calculate the impact of taxonomic products and publications.

An Index of Taxonomic Performance (ITP) was proposed by WHEELER & VALDECASAS (2007)
to help measure numerically the value of taxonomic works, and to indicate the relative merit of one paper,
besides its number of citations by other authors. This way, it could count the number of species studied
(comprehensiveness), the inclusion of diagnostic and identification sections (utility), and so on.
According to this method, a comprehensive monograph would obtain a high ITP, while isolated species
descriptions would achieve a lower value, no matter if the work is published in a journal scoring high at
the SCI or if it doesn’t even have an Impact Factor. With the electronic publishing, it would be also
possible to link taxa names to electronic publications through ZooBank, and to track the uses of such
names in any biological publication, no matter if the author is cited or not (WHEELER & VALDECASAS,
2007).

(13) Better communication with the media — The communication with the media (newspapers, radio,
TV, internet) must increase, to ensure a good coverage of important taxonomic achievements, as the
discovery of new species that sometimes fill extremely important gaps in our knowledge of phylogenetic
diversity, or the availability of important taxonomic resources. When news of new species are published,
they are often received with enthusiasm by journalists and readers (WHEELER & VALDECASAS, 2005),
from local to worldwide press.

(14) Improve taxonomy partnership and corporate nature — At last, and as highlighted by BOERO
(2010), taxonomists must stop working for free, or almost. Taxonomists should organize into an
international federation of societies, to promote, lobby, and educate, as a way to defend their interests and
to compete for resources to do high quality science, and at the same time to denounce the faults in current
scientific policies, and propose better ways to judge their work and use the resources dedicated to study
biological diversity (WHEELER & VALDECASAS, 2005; BOERO, 2010). Such international federation of
societies could also create a general commission to make an annual evaluation of the progresses attained
in taxonomy, reporting data such as known species and clade diversity on a world level, progresses in
exploration and discovery, and so on (WHEELER & VALDECASAS, 2005). As a way to further promote the
relevance of the discipline, WHEELER & VALDECASAS (2005) proposed the establishment of a prize
recognizing meritorious life time contributions to taxonomy, a kind of international Nobel Prize for
taxonomy. Armed with the new generation of tools, spirit of collaboration, and sense of purpose,
taxonomists can overcome many of the present problems and opposition, showing what taxonomy is able
to achieve (WHEELER, 2007).

THE STUDY SUBJECT: THE POLYCHAETA

Polychaeta are truly segmented worms belonging to the phylum Annelida, which can be
morphologically distinguished from the Clitellata by having a head with sensory appendages, segmental
parapodia normally bearing numerous chaetae, and ciliated pits or patches on the back of the prostomium,
with sensorial functions, designated as nuchal organs (GLASBY ef al., 2000; ROUSE & PLEUEL, 2001).
Like in other annelids, the basic shape of the body consists in two presegmental regions, namely the
prostomium and the peristomium, followed by a segmented trunk (metastomium), and finally a
postsegmental pygidium. In a general way, the anterior region of the body concentrates several
appendages with sensorial functions, such as antennae, palps, or tentacular cirri, which can be highly
derived or reduced. Each segment of the metastomium usually bears a pair of parapodia with chaetae,
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besides several internal organs arranged segmentally. Finally, the pygidium also carries anal cirri, with
sensorial functions. The great number of forms in Polychaeta derives from the modification of this basic
shape of the body.

Polychaetes have a wide size range, from small meiofaunal (less than 1 mm long) to big
megafaunal organisms (reaching about 3 m long), and are among the most common inhabitants of marine
benthic bottoms, from shallow waters to deep-sea, and from brackish to hypersaline waters, with some
groups being holopelagic, while others inhabit continental environments (GLASBY & TiMM, 2008;
GLASBY et al., 2009), or peculiar habitats like hydrothermal vents, mud volcanoes, methane clathrate
deposits or whale bones (e.g.: DESBRUYERES & TOULMOND, 1998; ROUSE, GOFFREDI & VRIJENHOEK,
2004; DESBRUYERES, SEGONZAC & BRIGHT, 2006; RAVARA, CUNHA & RODRIGUES, 2007; HILARIO &
CUNHA, 2008). Polychaetes inhabit virtually all types of substrata, from rocky bottoms to muddy
sediments, where they may be among the most dominant organisms, both in terms of abundance and
biomass, but also often in diversity (KNOX, 1977). Most of them are free-living, showing a variety of
feeding strategies (FAUCHALD & JUMARS, 1979; GASTON, 1987), but there are also numerous cases of
more or less specialized internal and external symbionts, from parasites to mutualists, living in
association with many different marine taxa, including other polychaetes (MARTIN & BRITAYEV, 1998).
Accordingly, they have developed a huge variety of reproductive and life cycle strategies (GIANGRANDE,
GERACI & BELMONTE, 1994; GIANGRANDE, 1997).

Polychaetes play a relevant role in ecosystem functioning, being commonly used as a target
group in a wide range of scientific studies. Being so ubiquitous, they are common constituents of species
lists in all kind of ecological studies, from basic assessment of benthic assemblages to applied
environmental approaches, and are commonly used as biological indicators of the health of the
ecosystems (GIAGRANDE, LICCIANO & Musco, 2005). From a more applied point of view, some
polychaetes are used in human nourishment, mainly those known as “palolo” worms, which include
several species in different parts of the World (THORPE, SOLE-CAVA & WATTS, 2000), while others have
been traditionally used in local pharmacopoeia (e.g., TABRAH, KASHIWAGI & NORTON, 1970). The
presence of toxins or venom glands in some groups (e.g, Amphionomidae, Glycera, Metaxypsamma) and
the fact that other groups are chemically defended (e.g.: Terebellidae, Cirratulidae, Phyllodocidae;
GLATZER, 1983; MARTIN et al., 2000; YOSHIYAMA & DARLING, 1982) opens the possibility of new
investigations and applications in pharmacology and medicine. Polychaetes have also a significant
economical relevance, as shown by the growing commercial activities and the international market for
polychaete species that are dug up or farmed, mainly for being used as fishing bait and as a food item in
aquaculture (GAMBI et al., 1994; OLIVE, 1994), with the implied risk of introducing foreign species and
associated pathogens or other non-native organisms in the wild (FIDALGO E COSTA et al., 2006). The
harmful role that polychaetes play as fouling organisms in ship-hulls, harbours and other marine facilities,
as pests in natural and cultured oyster populations, or as introduced species, with the subsequent
economical losses, cannot also be neglected (e.g.: LUNZz, 1940; KOCAK, ERGEN & CINAR, 1999;
FITZHUGH & ROUSE, 1999; KURIS & CULVER, 1999; MOORE et al., 2007).

Polychaetes are thus highly diverse. More than 13,000 species have been described to date, but
only 8,000 of these are considered to be “reasonable” (HUTCHINGS & FAUCHALD, 2000). However,
SNELGROVE et al. (1997) suggested that the polychaete diversity could be as high as 25,000 to 30,000
species. In fact, the number of newly described species has not stopped to increase, but so has the number
of synonymized taxa, at a lower rate. This way, it is difficult to have an exact number of the valid
described species. One thousand species had been already described in the mid 19th century. Since then,
about 70 new species were described per year up to the mid 20" century, and then about 100 per year up
to now. In Europe, around 1900 species are known. About 300 were already known before the mid 19th
century, and the newly described species progressed at a more or less constant rhythm of 10 new species
per year, with two significant impulses in the mid 19th and 20th centuries (see CONCLUSIONS for graph
and further comments on the evolution of the number of polychaetes described from Europe).

More developed accounts on the Polychaeta, covering all aspects of the group, including
phylogeny, which is not discussed here, can be found in FAUCHALD & ROUSE (1997), ROUSE &
FAUCHALD (1997), BLAKE (1994a), GLASBY et al. (2000), ROUSE & PLEIEL (2001), or ROUSSET ef al.
(2007).

METHODS OF STUDY OF POLYCHAETA

A wide panoply of sampling methods can be used for the study of Polychaetes. Most pelagic
sampling gears, from plankton nets to sucking pumps, may be adequate. However, holoplanktonic
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polychaetes are not as abundant as their benthic relatives are, so the sampling gears must have nets with
relatively large pore sizes (e.g. 250-500 pm). In turn, small pore sizes may be adequate to collect the
numerous larvae that are usual components of the meroplankton (MARTIN ef al., 1997), which may be
complemented with the use of light traps to capture other reproductive phases showing positive
phototactism (e.g. stolons, epitokous forms). Modern techniques may also be applied, and the uses of
research submarines or ROVs have recently demonstrated their usefulness in finding new holoplanktonic
species in deep sea environments (OSBORN et al., 2007; OSBORN et al., 2009). Less spectacular but also
effective, the classical sediment traps used in geological and oceanographic studies may produce
relatively similar results as the by-product of studies of sediment fluxes, as they can capture “swimmers”
(i.e. over floating organisms retained in the trap sediment tubes), which are an excellent source of
unexpected polychaete diverse material (SARDA et al., 2009).

As for the benthic polychaetes, two main sampling approaches can be highlighted, depending on
the type of substrate. Soft bottom species are better collected, together with many other infaunal
organisms, by means of corers, box-corers, grabs, sledges, trawls and virtually any other tool able to
gather bottom sediments. Usually, these samples are processed through filtering devices, to retain the
target organisms, which are then identified, counted and referred to standard surface or volume units. On
the other hand, hard bottom species are most often collected by scrapping the substrate all over the
studied surface areas (usually 20 per 20 cm?), with a sucker being often used to prevent looses while
scrapping, introducing all materials into hermetic plastic bags. Finally, the sample is processed in a
similar way to the soft bottom ones.

Samples are most often fixed with formalin (4 to 10% solution with seawater, usually buffered
with borax or a similar product) and the sorted organisms are finally preserved in 70% alcohol in distilled
water. Alternatively, samples may be directly preserved in 100% alcohol (for molecular studies) or frozen
(e.g., for biochemical studies). Some species live inside very tough or tightly closed tubes, in such a way
that the worm can be degraded partially or totally before the fixation fluid can enter completely in the
tube. In such cases it is advisable to remove previously the worms from the tubes. In the case of
Spiochaetopterus (Chaetopteridae), this can be normally achieved by injecting seawater in the tube with a
syringe.

For a more precise descriptive analysis of target species, specimens can be initially anaesthetised
(with MS222, thymol, cold temperatures, etc.; a synopsis of methods for the narcotisation of marine
invertebrates, including polychaetes, can be found in SMALDON & LEE, 1979). Alternative information,
often relevant, may be obtained from describing the colour patterns of living organisms (e.g., NYGREN,
2004). These may be particularly relevant for symbiotic organisms (MARTIN & BRITAYEV, 1998), but in
other cases colour patterns are very variable and may have no taxonomic value in order to separate
species, like in the case of the polynoid Harmothoe imbricata (Linnaeus 1767) (NYGREN et al., 2011). In
both cases, photographs or films of living specimens can provide a vary valuable information about the
species and its variability.

Classical approaches (histology for internal, and light and scanning electron microscopy for
external morphology) are still basic techniques. In addition, new approaches are currently allowing the
detection of a hidden diversity. One of these is the use of the Methyl Green pattern colouration to show
taxonomically relevant morphological differences (e.g. differences in the distribution of glandular tissues)
(e.g., WILLIAMS, 1984; WARREN, 1992). This technique has repeatedly proved to be useful to solve even
classical taxonomic controversial problems like the redefinition of the types of one of the most cited and
studied polychaete species, Capitella capitata (BLAKE, 2009). However, major insights in revealing
cryptic species have been obtained, and more are still expected, from the use of molecular techniques
(e.g.: BLANK et al., 2008; NYGREN, EKLOF & PLEIEL, 2009; VIRGILIO ef al., 2009).

PHYSIOGRAPHY OF THE STUDIED AREAS
a) The Portuguese Southwestern Continental Shelf and coast

The Portuguese Southwestern Continental Shelf was studied in detail by VANNEY & MOUGENOT
(1981), naming it Plate-forme Continentale du Baixo Alentejo. The main character of this continental
shelf is its poor differentiation of shapes, with a smooth face devoided of canyons. However, canyons
delimit in both sides this portion of the Portuguese continental shelf, with the Canyon of Setubal in the
north, and the Canyon of Sdo Vicente in the south. This shelf can be decomposed in a series of surfaces
so weakly uneven that they form a huge plan gently inclined from the coast to depths of about 1000
meters or deeper, without finding a clear delimitation, and practically without a shelf break. A defined
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edge is only found near the NW and SW borders of the shelf, with the Principes de Avis Hills in the NW
(Infante Dom Pedro Hill, Infante Santo Hill and Infante Dom Henrique Hill), and the Descobridores Hills
in the SW (Pero Escobar Hill, Estévdo Gomes Hill and Ferndo Mendes Hill), which are the only clear
topographic accidents in the region.

Figure legend: Bathymetric chart of Lisboa, showing the northern region of the Southwestern Continental Shelf,
delimited by the Canyon of Setubal (Canhao de Setubal) in the north (Adapted from VANNEY & MOUGENOT, 1981).
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Figure legend: Bathymetric chart of Sines, showing the central region of the Southwestern Continental Shelf, delimited
by the Principes de Avis Hills in the NW. The Haute Plate-forme can be here clearly distinguished from the Basse Plate-
forme. (Adapted from VANNEY & MOUGENOT, 1981).
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This shelf can be divided in two parts, always according to VANNEY & MOUGENOT (1981):

1 — the higher shelf (haute plate-forme), formed by a strip about 20 km wide, except in front of Cape Séo
Vincente, where the width is reduced to about the half. The higher shelf is subdivided in two regions, one
internal, which descends to about 120 meters, and one external, that extends to about 200 meters deep;

2- the lower shelf (basse plate-forme), that embraces from 200 to about 700 meters deep, and includes a
ramp with a very weak slope (about 20 m/km), that extends for about 40 km offshore.
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Figure legend: Bathymetric chart of Portimdo, showing the southern region of the Southwestern Continental Shelf,
delimited by the Descobridores Hills in the SW and the Canyon of Sdo Vicente in the south (Canh. de Sao Vicente).
(Adapted from VANNEY & MOUGENOT, 1981).

The Southwestern Continental Shelf is mainly covered by soft bottoms, that range from coarse
sand to mud, with occasional rocky spots (MOITA, 1988). Near the coast the sediments are mainly
composed by sands and coarse sand, an effect of the higher hydrodinamism, being replaced by muddy
sand, sandy mud and finally pure mud, with increasing depths. An important area of muddy sediments is
also present from off the mouth of the Mira River northwards (MOITA, 1988). This river is the most
important contribution of fine sediments to the region, flowing into the sea at Vila Nova de Milfontes,
through an estuary. However, numerous smaller rivers and creeks are also present in the region, with the
small rivers of Seixe, Aljezur, and Bordeira forming estuarine-lagoonal systems. Northwards to Sines
exist also the coastal lagoons of Sancha, Santo André and Melides.

The coastal line includes sandy beaches, rocky cliffs, the estuary of the Mira River, estuarine-
coastal lagoons, coastal lagoons, salt marshes, and important capes, as capes Sines, Sarddo, Sdo Vicente,
and Sagres.

b) The Continental Shelves of South Spain and Gulf of Cadiz

The studied area corresponding to the Spanish continental shelf includes the Strait of Gibraltar,
as well as the adjacent areas, the Iberian-Moroccan Gulf (especially the Gulf of Cadiz) in the Atlantic
side, and the Alboran Sea, in the Mediterranean side.

The Iberian sector of the Iberian-Moroccan Gulf is formed by the Gulf of Cadiz, which ranges
from Cape Sédo Vicente, in the west, to Cape Trafalgar, in the east, being bounded by the isoline of 100 m
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depth. Off Cape Santa Maria the continental shelf is very narrow (less than 5 km wide), ending in a
continental slope that descends abruptly to more than 600 m in less than 4 km, dividing the continental
shelf of the Gulf of Cadiz in two halves, making the water circulation in each half being usually
independent from the other (GARCIA-LAFUENTE et al., 2006). Westwards, between Cape Sdo Vicente and
Cape Santa Maria, the shelf follows a W-E direction, and is 15-20 km wide, being cutted by the canyon of
Portimao, that extends down to about 2000 meters. The shelf bottom surface is covered mainly by soft
sediments of different textures, with some scattered rocky bottoms, especially present off Armacdo de
Péra. The shore presents high cliffs in the western region, which are progressively lower eastwards and
finally replaced by low sandy coasts. Eastwards Cape Santa Maria, the continental shelf follows a NW-SE
orientation, widening to more than 40 km off Guadalquivir River mouth (GARCIA-LAFUENTE et al.,
2006), being sometimes considered to reach an isobath of 1000 m, at about 60 miles off Cadiz
(TEMPLADO et al., 1993). In this region, the continental shelf is normally very flat, and the superficial
sediments mainly formed by muddy substrates, due to the contribution of the rivers Guadiana and
Guadalquivir, together with other small rivers, like the Odiel, Tinto, and Guadalete, but a shallow rocky
region (20 meters deep) is present just in front of the Strait of Gibraltar. The coast is mainly low and
sandy, with some rocky regions.
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Figure legend: Map of the Gulf of Cadiz showing the main geographical and topographical features of the region. CSM,
Cape Santa Maria; CSV, Cape Sao Vicente; CT, Cape Trafalgar; DrG, mouth of Guadiana River; DrGq, mouth of
Guadalquivir River; DrTO, mouth of Rivers Tinto and Odiel. (Adapted from GARCIA-LAFUENTE et al., 2006).

Figure legend: Cross section of the Strait of Gibraltar, showing the main water movements in the region. The Atlantic
water, less dense, flows in the Mediterranean Sea in surface, while the Mediterranean water, more dense, is washed-
out in depth. (Adapted from ESTRADA, VIVES & ALCARAZ, 1985).
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The Strait of Gibraltar is a narrow strait that separates Europe from Africa. It is about 60 km long
and only 14.24 km wide is its narrowest point. Its limits are defined by a line joining Cape Trafalgar to
Cape Spartel in the west, and Punta Europa to Almina Peninsula in the east. Its depth ranges between
400-900 m, being its shallowest point within the strait the Camarinal Sill, located at the far western end of
the strait, at a depth of 280 m. The Camarinal Sill prevents the mixing between the cold and less saline
Atlantic waters and the warm and more dense Mediterranean waters that are located at the same depth. In
the Strait of Gibraltar, the continental shelves narrow considerably, reducing to a width of only 2-3 km
between Tarifa and Punta Carnero, widening then in the direction of the Bay of Algeciras. Its bottoms are
very rough and mainly covered by rocky and detritic substrates.

The Alboran Sea is the western sector of the Mediterranean Sea, being limited by the Strait of
Gibraltar in the west and a line joining Cape of Gata, in the north, to Cape Fegalo, in the south. It has a
surface of about 54,000 km?, and a maximum depth of about 1500 m in the western basin, and more than
2000 meters in the eastern basin. The Iberian continental shelf oscillates here between 2 km wide in front
of Cape Sacratif to 10 km off Mdalaga, with an average of about 5 km, and a limit at a depth between 100
and 150 meters, while it is more wide in the African side, oscillating between 3 and 8 km from the Strait
of Gibraltar to Ras Tarf Cape (= Cape Kilati or Quilates), widening up to 15 km eastwards.
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Figure legend: Bathymetric chart of Alboran Sea, showing the most important geographical and topographical features
of the region. Bajo = Bank; Cabo = Cape; Punta = Point. (Adapted from TEMPLADO et.al., 1993).

The bottom of the Alboran Sea is very complex, with many topographical elements, like banks,
ridges, seamounts, troughs or canyons. From the north of Africa, off Pefion de Vélez de la Gomera, to the
Island of Alboran, there is a ridge of submarine mountains, the Alboran Ridge, about 160 km long and
oriented NE-SW, to which belong the banks of Xauen and Tofifio, as well as the plateau on which stands
the Island of Alboran, in the middle of Alboran Sea. This island is of volcanic origin, and is about 600 m
long for 250 m wide, reaching 15-20 meters high.

The Alboran Ridge divides the Alboran Sea in two basins at about 3°W: a western one, of about
40 km for 22 km, shallower (reaching depths of about 1500 meters), and including the banks of Motril
and Djibouti on its northern side, and a eastern one, of about 13 km for 6 km, deeper (more than 2000
meters in some points), connected with the Big Mediterranean Deep Basin, and including the banks
Provengaux, Cabliers, and Alidade in its southern region. The northern continental shelf of the Alboran
Sea also includes a steep rise 2 miles off Punta de Bafios (Almeria), named Seco de los Olivos, and an
extense submarine prolongation of Cape of Gata.

More details on the Strait of Gibraltar and the Alboran Sea can be found in PARRILLA & KINDER
(1987) and TEMPLADO et al. (1993), on which were mainly based these lines.
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SOME NOTIONS ON THE HYDROGRAPHY OF THE STUDIED REGIONS

1) Mediterranean Sea: The Mediterranean Sea is a semi-closed sea, with a natural opening in
its western limit, the Strait of Gibraltar, through which connects with the Atlantic Ocean, and an artificial
connection with the Red Sea in its eastern region, the Suez Canal, opened in 1869. Its average depth is
close to 1500 m, with a salinity close to 38.5%o in the deep, and a little less closer to the surface, and a
deep water temperature relatively constant, with an average near to 13°C, while the temperature of the
superficial water varies between approximately 13°C in Winter, and about 26°C in Summer (MARGALEFF,
1985), although more extreme values are common.

The Mediterranean Sea is characterized by its relatively high salinity, resulting from being a
concentration basin with a negative water budget, with the evaporation rates exceeding both the weak
rates of precipitation and run-off from rivers that, in general, drain rather arid regions of Europe, Asia and
Africa (CRUZADO, 1985). The high evaporation rates in the Mediterranean Sea are caused by the strong
heating of the surface water and the dryness of the continental winds that flow across the basin from the
neighbouring continental masses. To balance the negative water budget due to evaporation,
approximately 15 times this amount of Atlantic surface water has to flow in the basin, and nearly the
same amount of Mediterranean deep water with a relatively high salinity has to flow out, in order to
maintain a salt mass balance (CRUZADO, 1985). This way, the incoming Atlantic surface water, with a
salinity slightly above 36%o, is transformed in about 100 years into outgoing deep Mediterranean water,
with a salinity of 38.4%o or more, and which, being more dense, is displaced in depth in relation with the
incoming surface Atlantic water. The more saline water formed by evaporation, being denser, sinks to the
bottom and cascades across the Gibraltar sill into the Atlantic, at a level where the Atlantic water has a
lower density. For this reason, the Mediterranean water pouring into the Atlantic sinks to the level where
it finally finds an equal density, and is carried northwards, along the Portuguese coast, where it can
interfere with upwelling of deep water along the western coast of the Iberian Peninsula (MARGALEFF,
1985).

Another important feature of the Mediterranean Sea is the relatively low concentration, even in
the deeper waters, of some biologically important chemical components. These low concentrations are
caused by the continuous washout of these components through the Strait of Gibraltar, which receives
poor surface Atlantic water and exports relatively rich deep Mediterranecan water. In the roughly 100
years of residence time that the entering Atlantic surface water spends in this basin, almost all the
substances dissolved in it increase their concentrations in about 4.7%, before flowing back to the Atlantic
at depth (CRUZADO, 1985). Land run-off, sewers or aquaculture exploitations can create important
enrichments in some areas, but cannot balance the net loss of such important chemical constituents as
nutrients (CRUZADO, 1985).

These features of the Mediterranean Sea, and the circulation of water masses that permanently
enter it in surface and are washed-out in depth by the Strait of Gibraltar, affect not only the water
movements in the Strait, but also in the whole Alboran Sea and northern margin of the Gulf of Cadiz,
reaching its influence the western continental shelf of Portugal and farther northwards. Due to differences
in concentrations, high salinity and different temperatures, the circulation of the Mediterranean waters
that have been washed-out through the Strait of Gibraltar (the Mediterranean Outflow) can be easily
traced in the Atlantic to thousands of kilometers of distance (CRUZADO, 1985).

2) Alboran Sea: The hydrography of the Alboran Sea is explained in PARRILLA & KINDER
(1987), and resumed in TEMPLADO ef al. (1993). The main feature of the water circulation in the Alboran
Sea is a big anticyclonic gyre (in the same way than the hands of a watch) that the incoming superficial
Atlantic water makes in the western Alboran basin. This superficial Atlantic water, that extends to about
200 m deep and has a low salinity (36%o or less), flows eastwards in the northern region of the western
basin to about 3°30°W, where it turns southwards. This gyre is very stable and energetic (its speed may
exceed 100 cm/s in its northern branch; PARRILLA & KINDER, 1987), with stational variations of position
and shape, and occupies the biggest part of the western basin. At the center of this gyre, which nucleus is
located around 4°W and 4°30°W, and 35°30°N and 36°N, the waters accumulate and sink posteriorly.
When flowing southwards the water makes a bifurcation southern of Alboran Island, at about 36°N, and
while one branch turns westwards, closing the anticyclonic gyre, the other branch, carrying the main
volume of the Atlantic water, goes eastwards, entering the eastern basin close to the coast of Algeria. It
seems that part of the waters of Atlantic origin of the first anticyclonic gyre and this second branch, after
passing Cape Tres Forcas, in Morocco, originates another gyre, this time cyclonic, which would occupy
the biggest part of the eastern basin of the Alboran Sea.
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The incoming waters that escape the western Albordn anticyclonic gyre can follow different
ways, according to the season of the year. The biggest part of these waters follows its way eastwards,
close to the southern coasts of Spain, reaching Cape of Gata. Here they change their direction to SE, due
in part to this geographic accident, and in part to its encounter with a Mediterranean current that flows
SW, following the levantine coast of Spain. This way, the current flows SE in the direction of Oran,
forming the Almeria-Oran Front. Close to the Algerian coast the Almeria-Oran Front splits in two, one
part directs westwards, forming a second anticyclonic gyre, this time in the eastern basin of the Alboran
Sea, and the other part goes eastwards, in direction of Algeria, forming part of the Algerian Current. The
nucleus of this second anticyclonic gyre is around 2°W and between 36°N and the African coasts.
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The two possible ways of the second gyre of the Atlantic water in the Eastern Basin
Upwelling areas

Figure legend: Main marine currents and upwelling areas in the Alboran Sea. (Adapted from TEMPLADO et.al., 1993).

Beneath this superficial layer of the eastward-flowing surface Atlantic layer occur two
Mediterranean deeper masses of water, flowing westwards. One is the Levantine Intermediate Water
(LIW), which extends from about 200 to 600 m deep, is originated in the Eastern Mediterranean Sea, and
has both temperature and salinity relatively high (around 15°C and 38.45 to 39.1%0). The LIW moves
westwards with a velocity of about 1-3 cm/s (STOMMEL, BRYDEN & MANGELSDORF, 1973), in a broad
flow that is concentrated in the northern region of the basin (PARRILLA & KINDER, 1987). Below the LIW
is the Western Mediterranean Deep Water (WMDW), originating off the French coasts. The WMDW has
steadily decreasing salinity and temperatures (about 38.5%o and less than 12.9°C, respectively), and flows
westwards concentrated in a narrow boundary current near the North African slope, with a speed of 5-10
cm/s (TEMPLADO et al., 1993). The Mediterranean Outflow Water is a mixture of these two water masses,
together with other Mediterranean water masses, like the Tyrrhenian Dense Water, mainly composed of
Eastern Overflow Water, formed in the Aegean and Adriatic Seas, and which apparently is replacing the
WMDW in the composition of the Mediterranean Outflow Water (MILLOT et al., 2006).

The interaction between all these water masses in movement, together with the action of certain
winds and the Coriolis effect, originates zones of upwelling, mainly in the northern region of the basin
(coasts of Malaga and Granada), but also NW Cape Tres Forcas, in Northern Africa, around 35°25°N and
35°40°N, and 3°10°W and 3°30°W, with increased sea productivity and presence of deep water species at
shallower depths (TEMPLADO et al., 1993).

All this general circulation pattern in the Alboran Sea, with gyres, currents and upwelling
phenomena, can be affected by superficial currents originated by the dominant winds in the region (East
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and West winds), as well as by the tidal wave that enters in the Alboran Sea through the Strait of
Gibraltar, which can counteract or accentuate the superficial Atlantic current.

3) Gulf of Cadiz: In the Gulf of Cadiz the outcoming Mediterranean water shows values of
salinity and temperature as high as 38.12%o and 13.41°C, and geostrophic velocities as great as 180 cm/s
in a westward direction, at a depth of 345 m, just off the Strait of Gibraltar (AMBAR, 1982). This
Mediterranean water sinks progressively, due to its bigger density, consequence of its high salinity, and
flows in contact with the submarine floor. As soon as this outflow of Mediterranean water leaves the
Strait of Gibraltar, it experiences a northwestwards deflection in its way, due to the Coriolis effect, and
owing to its higher density, it continues to sink while progressing westwards, until a level of equilibrium
is reached with the surrounding Atlantic water, at the same time that its salinity decreases progressively
due to gradual mixing with this surrounding Atlantic water (AMBAR, 1982). The Mediterranean Outflow
in the Gulf of Cadiz flows mainly along the contours of the northern continental slope, with some local
deviations, channelling effects, and branching, due to the presence of canyons, ridges and terraces (see
AMBAR, 1982).

After leaving the Strait of Gibraltar and already at the Gulf of Cadiz, the Mediterranean water
flow divides in two distinct water masses, a deeper one (750 m deep), characterized by its higher salinity
(S = 37.4%0 and T = 13.16°C, moving westwards at 30-40 cm/s), and a shallower one (600 m deep),
closer to the upper continental slope and identified by its higher temperature (S = 37.0%0 and T = 13.5°C,
moving westwards at 46 cm/s) (AMBAR, 1982). The existence of these two distinct water masses could be
related with the bottom features of the region between 7°W and 7°30°W, which would deflect the
Mediterranean Outflow in several veins with distinct paths, affecting characters of the water masses like
temperature. A third shallower vein seems to be formed, being detected along the western upper slope of
Portugal (AMBAR, 1982).

In the upper levels, the coast of the Gulf of Cadiz is bathed exclusively by Atlantic water, and
there is no mixing with the Mediterranean Outflow. The open-sea superficial current in this region of the
Gulf of Cadiz flows more or less permanently in the direction of southeast, increasing its velocity when
approaching the Strait of Gibraltar. This current is in general stronger in Summer, under the wind regime
of the westerlies, but it can be affected by other factors.

The open-sea surface circulation in the Gulf of Cadiz (depths greater than 200 m) is anticyclonic,
with short-term meteorologically induced variability. There is a branch of the Portuguese-Canary eastern
boundary current that turns eastward into the Gulf of Cadiz, and flows permanently over the continental
shelf break and slope in the eastern half of the basin, in spite of some fluctuations. This current is the
northeastern boundary of the ocean side circulation of the Gulf of Cadiz and the southern boundary of the
continental shelf circulation. This current moves eastwards towards the Strait of Gibraltar and feeds in
part the Atlantic inflow into the Mediterranean Sea, turning then southwards, to re-join the Canary current
(GARCIA-LAFUENTE et al., 2006). This current is located above the Mediterranean Outflow, with which it
does not interact.

The water circulation on the continental shelf of the Gulf of Cadiz was discussed by GARCIA-
LAFUENTE et al. (2006), a publication in which the following paragraphs are based and that should be
consulted for further details. This water circulation reflects the division of the continental shelf in two
halves by Cape Santa Maria, as explained above. The surface circulation in the near shore area of the Gulf
of Cadiz is dominated by the presence of two cells of cyclonic circulation located over the eastern and
western shelves, being separated from each other by Cape Santa Maria.

The western continental shelf and slope is occupied by a larger-scale cyclonic eddy (a current
flowing in a direction opposite to the main stream), namely the Sdo Vicente Eddy (SVE), that extends
into the deep ocean. This eddy has a vertical length greater than 300 meters, being linked to the general
wind force in the area and the permanent upwelling phenomenon off Cape Sao Vicente.

The eastern shelf seems to be dominated by a cyclonic circulation bounded by a shelf-break front
at the south, and a warmer coastal counter-current (CCC) in the north. Cape Santa Maria would close the
cyclonic cell at the west, forcing the CCC to recirculate towards the east, feeding the shelf-break front
(GARCIA-LAFUENTE et al., 2006). Under westerly winds, the CCC recirculates towards the east, while
recent upwelled water near Cape Santa Maria is advected downstream by the shelf-break jet, leaving a
cold signature at the surface. Under easterly winds, part of the CCC is forced to pass the Cape Santa
Maria and invades the western continental shelf, with its volume flow being diminished when passing the
Cape, as part of the flow recirculates eastward to close the cyclonic cell. When the CCC passes the Cape
Santa Maria, it meets the west-going part of SVE, and displaces this cold eddy southwards. If easterlies
persist long enough, the warm counterflow goes around the Cape Sao Vicente and northwards along the
western Portuguese coast for some tens of kilometers.
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This way, besides the permanent anticyclonic circulation at the open sea, a more or less complex
circulation on the shelves is present, with the wind driving forces playing an important rule in its
dynamics. While the cyclonic eddy (SVE) present in the western part of the basin would be related to
open-sea processes, especially response of the sea to wind, the cyclonic process in the eastern shelf seems
to be linked to coastal processes, such as the presence of an important pool of warm water off the
Guadalquivir River mouth and Cadiz embayment. Here, the tide progresses inland through the different
arms of the Guadalquivir River around 100 km, flooding a few km? of salt-marshes, happening the same
in the neighbourhood of Cadiz embayment. The vertical mixing driven by tidal propagation, the
shallowness of the river, the increased length of daylight during spring/summer and, especially, the
flooding of marshes that have been heated by sun radiation during the previous low tide (at least one low
tide taking place in daylight), lead to a greater absorption of energy per mass unit in the river than
offshore during spring-summer daylight. Most of this energy is brought back to the sea during ebb tide.
Therefore, a daily average gives a positive neat heat export from the land to the sea during spring-
summer. This accumulation of warmer water in this part of the shelf creates an east-to-west along-shore
sea-surface slope that, if not baroclinically compensated, produces a pressure gradient in the interior.
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Figure legend: Scheme of the surface circulation in the Gulf of Cadiz, according to GARCIA-LAFUENTE et al. (2006).
Core N2 is a branch of the larger scale Portuguese-Canary eastern boundary current that veers eastward into the Gulf
of Cadiz. It moves around a cyclonic eddy off Cape S&o Vicente (SVE), which is a quasi-permanent feature of the
circulation in the Gulf associated with a positive wind-stress curl. The core moves further east towards the Strait of
Gibraltar to feed in part the Atlantic inflow into the Mediterranean and turns southwards to re-join the Canary current.
The eastern shelf is dominated by a cyclonic circulation bounded by a shelf-break front (core N1) at the south and a
(warmer) coastal counter-current (CCC). Cape Santa Maria closes the cyclonic cell at the west. The dashed line at the
southeast indicates the likely closure of the cell. With easterlies, the coastal counter current bifurcates off Cape Santa
Maria and a branch invades the western shelf (dashed arrow), making the SVE drif to the south. The spatial extension
of SVE is variable and is exaggerated in the sketch. (Adapted from GARCIA-LAFUENTE et al., 2006).

Finally, westerly winds (or westerlies) that favour upwelling near Cape Sdo Vicente, bring cold
water to the surface near Cape Santa Maria, either by vertical advection from the depth in the proximity
of the Cape, or by horizontal advection from the Cape Sdo Vicente upwelling area, at the same time that
accumulate the warm water from the region of the Guadalquivir River mouth and Cadiz embayment
against the eastern coast of the Gulf of Cadiz. Under the easterly winds (easterlies), the cold-water supply
near Cape Santa Maria stops, the warm water pool is no longer retained near the Guadalquivir River
mouth, and it is released westwards, invading most of the upper layer of the eastern and (partially)
western continental shelves. The large cyclonic eddy (SVE) on the western shelf is then displaced
seawards, off the Cape Sao Vicente, by the warm tongue of water coming from the east, whereas this one
remains attached to the shore while progressing westwards. Under these circumstances, the Atlantic
inflow of water through the Strait of Gibraltar decreases.

The upwelling phenomena in the Gulf of Cadiz’s coast of Algarve only takes place when
induced by westerly winds, without which the Algarve coastal circulation is predominantly westwards
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(F1uza, 1983; GARCIA-LAFUENTE et al., 2006). When northerly and westerly winds blow along the west
and south coasts of Algarve, respectively, upwelling occurs, approaching cold waters to the coast. Along
the west coast the upwelling is more intensive south of all capes, from where they extend southwards as
cold plumes. In Cape Sdo Vicente (a strong upwelling center itself, under local north winds), these cold
waters turn anticlockwise around it, and upwelling starts to occur also along the shore of eastern Algarve,
eastwards Cape Santa Maria (F1UzA, 1983). However, as stated by FI1UzA (1983), during north wind
cycles, which may not even reach the meridional region of Algarve, upwelled waters are carried over the
Algarve shelf break probably by an easterly extension of an apparent equatorward coastal upwelling
current flowing along the west coast. During wind events comprising a moderate to strong northerly
component at the west coast and a westerly component at the south coast, this cold flow merges into
waters upwelled locally along the Algarve coastline and reaches up to the Spanish-Portuguese border, the
Guadiana River, from where it can leave the coast and extend as a cold front to the southeast, over the
Spanish shelf break of the Gulf of Cadiz for more than 100 km. When the upwelling period is over, the
Guadiana front disappears quickly, while the CCC carries warmer waters westwards, over the Algarve
shelf, being able to reach Cape Sdo Vicente and even turn clockwise around it, flowing northwards along
part of the west coast when winds calm down completely or reverse to southerly (F1UzA, 1983). When
this happens, the upwelled waters are moved off Cape Sdo Vicente, while a tongue of these cold waters
tends to remain offshore over the shelf break off Southwest Algarve (F1UzA, 1983).

4) Southwestern Portugal: The Portuguese west coast current system was well resumed by
BISCHOF, MARIANO & RYAN (2003). There are three main superficial currents in the area, two of which
seasonal: 1) The Portugal Current (PC) defines the classic strictly southerly flow regime as typically
depicted in marine atlases and pilot charts. It is broad, slow, generally southward-flowing, extending from
about 10°W to about 24°W longitude. 2) The Portugal Coastal Countercurrent (PCCC) or Iberian
Poleward Current (IPC) is a poleward flowing surface current along the coast that occurs during the
downwelling season (mostly in fall, winter, and beginning of spring), mainly over the continental shelf to
about 10-11°W. 3) Finally, the Portugal Coastal Current (PCC), a southward current that dominates over
the PCCC during periods of upwelling (mainly in summer), and like the PCCC, extending from shore to
about 10-11°W. Below these currents, the Mediterranean Outflow Water flows northwards along the
continental slope, between 600-1200 m deep. The occurrence of upwelling along the west coast of
Portugal (including the southwestern coast) during the months of July, August, and September, is related
with the presence of fairly strong and steady northerly winds, and is also an important phenomenon in the
region. The influence of run-off water in the southwestern coast of Portugal is almost negligible, being
the main river present the Mira, but in turn, shelf water is strongly affected by mixing with warmer and
saltier surface waters or cold and deep waters of offshore origin that can greatly increase the planktonic,
nektonic and benthic productivity in the region.

As stated above, when the Mediterranean water leaves the Strait of Gibraltar, it experiences a
northwards deflection in its way due to the Coriolis effect, sinking continuously until a level of
equilibrium is reached with the surrounding Atlantic water. After passing the Gulf of Cadiz, this flow of
water progresses up to the north, close to the coasts of Portugal. In the vicinities of Cape Sao Vicente, the
Mediterranean water turns northwards along the continental slope of Portugal, while a part extends
westwards and southwards as a result of combined processes of advection and diffusion. The northward
flow continues along the European continental slope, and has been detected as far north as between 44°N
and 60°N (AMBAR, 1982).

In the western coast of Portugal is possible to detect the presence of the upper and lower cores of
the Mediterranean water stated above, centered respectively at depths of 600-900 m and of 1100-1200 m
deep, with northward geostrophic current fields with values reaching 29.6 cm/s for the upper core, and
17.9 cm/s for the lower one, at about 37°40°N and 9°30°W, and salinities and temperatures lower than in
the Gulf of Cadiz (AMBAR, 1982). F1UzA (1982) also stated that the effect of the Mediterranean Outflow
is felt strongly at depths of less than 600 m along the Portuguese slope. Besides, all direct current
measurements conducted in the continental margin waters off the west coast of the Iberian Peninsula in
depths from 200 to 1500 meters indicate a mean flow (residual current after a few tidal cycles) to the
north (F1UzaA, 1982). So, the circulation in the subsurface layers (deeper than 100-200 m) off Portugal is
directed northwards, perhaps in association with the dynamic regime of an eastern boundary layer, and
transports water with Mediterranean influence in the layers between 500 and 1500 m at least, and water of
subtropical origin in the upper layers. In winter this current seems to reach the surface (PCCC), but in the
other seasons it has the configuration of a northward undercurrent bellow the upper 100-200 m where the
wind driven shallow Portugal Coastal Current flows to the south (F1UzA, 1982).

The presence of the shallower core of Mediterranean water has been repeatedly detected at the
continental shelf of Portugal at depths as low as 300 to 400 m at the Setibal Canyon, where it extends its
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influence inshorewards till about 5 miles from the coast, as the result of the strong bathymetric control
exerted by the canyon (AMBAR, 1982). AMBAR (1982) also pointed the possibility that this mass of
shallow Mediterranean water, characterized by high salinity and temperature and low nutrient contents,
could be an important factor for the biology of the Portuguese coastal waters, and that it could even
constitute a carrier for some marine species of Mediterranean origin to reach the western Portuguese
shelf, in a similar way than the hypothetical case of Haplosyllis chamaeleon stated above (which,
however, could have its origin outside the Mediterranean, instead of being a Mediterranean endemism, as
normally stated).

e\ anugal Current

(

Iberian Poleward Current

f

Downwelling

-

Upwelling

S e

pwelling front

RNV

Figure legend: Simplified diagram of the major components of the upper circulation in the western Iberian coast, during
spring and early summer. The upwelling front starts developing after the spring transition, when thermal stratification of
the water column sets in, in response to northerly, upwelling favourable winds. As summer proceeds, northerly wind
events increase in intensity and length, the upwelling front migrates seaward and extensive upwelling filaments develop.
Upwelling alternated with downwelling episodes driven by southerly winds. (Adapted from QUEIROGA et al., 2007).

Upwelling of cold and less saline waters is observed along the western Portuguese continental
shelf mainly during summer and early autumn. In south Portugal upwelling can be particularly strong
between cape Espichel and Cape Sao Vicente, and off the western shelf of Algarve, but under west and
northwest winds also occurs in the eastern shelf of Algarve (see above). Upwelling in the west coast is
directly induced by persistent locally favourable winds from the north, that blow during summer, driving
off the coast the superficial waters, due to Ekman transport, and bringing to the surface slope waters
(between 60 and 120 m, according to F1UzA, 1982), cooler and richer in nutrients. Off the southwestern
coast, to the south of Cape Sines, the pattern of upwelled waters in regular, with the compression of the
thermal gradients towards the shore, probably due to a smooth submarine topography, with virtually no
shelf break (F1Uza, 1983).

The presence of the upwelled nutrients in the euphotic zone increases the primary productivity,
which is followed, after a delay in time, by the secondary and tertiary productivity. This increase of
productivity in the above water column is also accompanied by a raise in the benthic productivity, with a
very high biomass, due to the sedimentation of part of the organic matter produced above (COSTE, FIUzA
& MINAS, 1986). However, there is increasing evidence that the Portuguese upwelling regime is
decreasing in intensity, and has weakened since the 1940s (PIRES & ANTUNES, 2000; LEMOS & PIRES,
2004). Besides, the increased frequency and intensity of upwelling events during winter, the spawning
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season of several species of small pelagic fishes, is producing a decline in the productivity of these
species, as it promotes the dispersal of eggs and larvae away from the favourable coastal habitat (the
shelf), diminishing their survival and recruitment (SANTOS et al., 2007). In which way (or if) these trends
will affect and change the present populations and communities of benthic fauna is still not known, but
they can only be detected with the continuous study of the benthos of the region, and the establishment of
time series studies.
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Figure legend: Horizontal distribution of maximum concentration of chlorophyll-a (a) along the Portuguese coast, and
vertical distributions of temperature (b), nitrate (c¢) and clorophyll-a (d) off Cape Carvoeiro during summer, as a
consequence of upwelling. (Adapted from SANTOS et al., 2007).

THE PRESENT WORK: ORIGINAL PROJECT AND FINAL VERSION

The present work results from the evolution and adaptation of the original PhD project to some
new questions and ideas, as well as to some problems found during the course of the works. This way, the
initial idea underwent several changes in order to better adapt the original purpose and goals to these new
questions and provide a final project for a wider audience and, above all, with a bigger practical
application.

Many of the problems found were of methodological nature or resulted from an original project
too ambitious in what concerns the huge quantity of samples to study. The modifications introduced
afterwards pursued the solution of these problems in the best attainable way possible, and included the
reduction of the quantity and size of goals, focusing the works in a lower number of more compact
targets. In spite of reducing the main purposes of the study, the remaining points were quite laborious,
requiring many hours of hard work. This explains the length of the whole process.

In what concerns the new introduced questions, they refer mainly to the present situation of
biodiversity and taxonomic crises and the way they can conditionate taxonomic studies, namely of
Polychaeta. There was a special care in providing a useful taxonomic tool for the study of Polychaecta
from the European and nearby waters. The intention is to balance the shortage of taxonomic specialists in
a moment that taxonomy is increasingly needed to detect, evaluate and mitigate the human impact on
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Earth. It is expected that the final version of this work is, not a full reply to such new big questions, which
would be impossible, but at least a step forward in the right direction.

The original project

For a better understanding of the structure of the present work, the original project and its main
goals are here resumed.

The original purpose of the work was to study the polychaete fauna of the southwestern
continental shelf of Portugal, and to compare them with the fauna from the continental shelves of both
sides of the Strait of Gibraltar. One of the main goals was to have a better knowledge of the polychaete
fauna of the region, especially of the southwestern continental shelf of Portugal, but it was also intended
to determine if (and how) the Strait of Gibraltar affects the distribution of the polychaete fauna in the
region, using the polychaete specimens collected during the SEPLAT campaigns, in Portugal (between
Cape Sao Vicente and Cape Sines), and Fauna 1 cruise, in Spain (between Gulf of Cadiz and Alboran
Sea, including the Strait of Gibraltar).

The project would comprise the following points:

1 — Elaboration of a bibliographic checklist of the polychaetes inhabiting the Portuguese
continental shelf, stating relevant ecological features.

2 — Identification of the polychaetes collected during the SEPLAT campaigns at the Portuguese
continental shelf, between Cape Sdo Vicente and Cape Sines.

3 — Identification of the polychaetes collected at the Spanish continental shelves (Gulf of Cadiz,
Strait of Gibraltar, and Alboran Sea), and at the Alboran Island (Alboran Sea).

4 — Analysis of taxonomic aspects of the identified polychaetes, including intraspecific variations
(clines, polymorphisms), and new taxa, if existing.

5 — Study of the ecological factors determining the distribution of the identified species of
polychaetes (depth, substrate, etc.), and possible influence of such ecological factors in the variability of
the species.

6 — Distribution of the polychaete species by the different habitats and their characterization,
with a comparison between habitats from Southwestern Portugal and Southern Spain.

7 — And finally, zoogeographical study of the identified species of polychaetes, with a
comparison between the fauna from Southwestern Portugal with the fauna from the Strait of Gibraltar
(Alboran Sea, Strait of Gibraltar itself, and Gulf of Cadiz), with the determination of the affinities
between the two regions and their origins.

However, some practical questions were unveiled in an early stage of the project, conditioning
the subsequent phases of the work and the final version of the thesis. These problems were mainly three:

a) The great amount and diversity of material to identify: the number of samples with
polychaetes from the two campaigns was very high, containing some of the samples numerous specimens
(especially the samples collected by trawling, which increases greatly the volume of collected material):
504 samples from the SEPLAT campaigns, and 58 from the FAUNA 1 campaign. On the other hand,
many specimens were too damaged or poorly preserved in order to enable the identification, even to
generic level, and their classification was discarded.

b) The lack of relevant bibliography: the lack of a supporting solid library on annelid
polychaetes was a significant problem. As commented above, the pertinent bibliography on polychaete
taxonomy is dispersed by hundreds of publications and titles, some of which very old, rare, or with
restricted distribution. Some Faunas exist for different regions of Europe, but a recent work integrating all
these publications and information is a long time need. For this reason, it was difficult to access many
important publications to identify the material from the campaigns. Finally, there is a desperate need of
revisions for some groups of polychaetes.

¢) The samples from the two campaigns were not equivalent: the comparison of the
polychaete fauna from the two regions was difficult to do with base on the available material, as the
collecting methods and the sampled sediments and habitats were very distinct between the two regions
and campaigns.
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At last, the ongoing discussions concerning the biodiversity and taxonomic crises had a decisive
influence in the course that the works took in order to confront the problems found. As partially
commented above, it was clear that in the study of polychaetes, like in the biggest part of other zoological
groups, there is a need of new taxonomic tools that can balance the lack of specialists. Moreover, in the
course of the works, it became evident the necessity of a comprehensive and integrative work on the
polychaetes of the studied region, recording not only how many and which taxa are present in the area,
but also providing information concerning that taxa, such as distribution, ecology, bibliographic
references, or synonymies.

The final version

Thus, the necessity to give an adequate reply to the problems referred above, as well as to
incorporate the new relevant questions in the work in progress, generated the final version of the project
presented here.

a) The impossibility to identify in a suitable way all the available material was evident. Thus, it
was decided to stop at a number of identifications similar to the obtained in other comparable studies
performed in the Iberian Peninsula. To have an idea on which such number could be, five works were
considered: CAMPOY (1982), on polychaetes of the Spanish coasts of the Mediterranean Sea, Santander,
and the Basque Country; SARDA (1984c), on polychaetes from the mediolittoral and infralittoral of the
Strait of Gibraltar; ALOS (1988), on polychaetes from the Cape of Creus (Catalonia); PARAPAR (1991), on
polychaetes from the Ria de Ferrol (Galicia); and LOPEZ (1995), on polychaetes from the rocky bottoms
of Chafarinas Islands. The number of taxa identified in all these works is given in the table below.

Species and subspecies Genera Families
CAmMPOY (1982) 328 180 46
SARDA (1984c¢) 253 151 42
ALOS (1988) 233 137 37
PARAPAR (1991) 255 158 46
LOPEZ (1995) 226 124 37
Present study 259 158 46

This way, the identification process was performed until a number of taxa similar to the achieved
in the comparable works was reached, with the exception of CAMPOY (1982), in which the number is
higher. Therefore, the number of the identified taxa is of 259 species, belonging to 158 genera and 46
families. Five of the species were new to science, and will be described in the future, appearing in this
work as sp. nov., while a sixth new species was described by RAVARA, CUNHA & PLEUEL (2010). Two
other species were only considered as c¢f- and two more were identified only at the generic level.

Almost no family has had the total amount of material identified, in spite of the fact that some of
them were thoroughly worked (particularly the Magelonidae, Glyceridae, Paraonidae, Nephtyidae,
Oweniidae, Spionidae, and Onuphidae). The diversity of other families, like the Maldanidae,
Terebellidae, Chaetopteridae, Cirratulidae, Lumbrineridae, Phyllodocidae, or Sabellidae is much higher
than the presented here, as the biggest part of the material remains unidentified. Finally, in spite of being
present among the available material, no specimen of Sabellariidae and Fauveliopsidae has been so far
identified. So, the total number of species and genera present in the material collected during the
SEPLAT and Fauna 1 campaigns is much higher than the so far obtained and considered here, with the
exception of very few families (Nephtyidae, Glyceridae, Sternaspidae, or Paralacydoniidae, for instance).
For some families there are species already detected that have not been included in the present work (as in
Amphinomidae, Chrysopetalidae, Orbiniidae, or Flabelligeridae). This material will be studied in the
future, and the results published elsewhere.

b) The problem of the available bibliography was greatly reduced with the increasing number of
titles available online, subject to subscription or with free access through projects as the Biodiversity
Heritage Library (www.biodiversitylibrary.org). Basic information, such as updated lists of described
species, or tools to search further information on them was also missing until recently, when initiatives
such as ERMS (www.marbef.org/data/erms.php) or WoRMS (www.marinespecies.org) have partially
filled this gap. Finally, a great effort was made in order to gather the biggest number possible of pertinent
publications, using numerous sources of information (see Material and Methods section).
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c¢) The third of the main problems pointed above was more difficult to skirt, and finally it was
decided to focus the work in a different way. To do this, the referred ongoing discussions on the
taxonomic and biodiversity crises were considered and brought to reflection.

This way, it was considered important to seize the present opportunity to elaborate the much
needed comprehensive work on the European polychaetes, making an updated taxonomic tool for a wider
public than the polychaete community of workers and specialists. The study presented here is the result of
the identification process of the material collected during the SEPLAT and Fauna 1 cruises and the
questions and needs raised by that process, complemented by a bibliographic research on the European
polychaetes. The data from both exercises is integrated in a commented scheme that presents information
on how many species, and which, are present in the considered area. For each species are included the
original reference, synonymies, selected references, geographical distribution, depth range, ecology, and
taxonomic remarks, whenever considered necessary, based both on the studied material and bibliography.
Dichotomic keys are also furnished for the biggest part of the taxa included, from families to genera and
species. The detailed structure of the work in explained in the Material and Methods section. It was not
possible to include the totality of the species present in European and nearby waters, but by far the biggest
part of the benthic marine species is here (about 98% of the valid benthic species that occur in the
European waters).

It is not the intention of the present work to give a definitive tool for the identification of the
Polychaeta from the European and nearby waters. Many problems still remain unsolved, and need to be
further investigate and the solutions sought. The own dynamism of taxonomic science, with new
discoveries been made daily, make the elaboration of a definitive tool just impossible. However, the
present study gives for the first time ever a comprehensive work on the benthic polychaetes of the whole
European waters. In spite of the species that are still lacking, the unsolved synonymies, the need to add
more figures, or the incomplete keys, it is definitely a step forward in proving a taxonomic tool where to
find pertinent information concerning the European fauna of polychaetes. It is a state of the art of the
European benthic polychaetes. It should be used as so, keeping the mind open to new discoveries.

44



MATERIAL & METHODS






MATERIAL AND METHODS

MATERIAL AND METHODS

THE CAMPAIGNS

a) THE SEPLAT CRUISES

In 1974 the Instituto Hidrografico (Hydrographic Institute), the Laboratory of Ocean Sciences of
the Portuguese Navy, started the program SEPLAT, in charge of the Laboratorio de Sedimentologia
(Sedimentology Laboratory) of the Divisdo de Dindmica de Costas e Estudrios (Division of Coastal and
Estuarine Dynamics). The program SEPLAT (SEdimentos da PLATaforma, Continental Shelf Sediments,
in Portuguese) was designed to make the systematic survey and cartography of the superficial sediments
of the Portuguese continental shelf and superior slope, in order to publish, in a series of 8 sheets, the
“Carta dos Sedimentos Superficiais da Plataforma Continental” (Chart of the Superficial Sediments of
the Continental Shelf), at the scale of 1:150,000.
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Figure legend: Southwestern coast of Portugal sampled during the SEPLAT 6 and 7 Cruises, between 1979 and 1983.

For more details on the stations and their locations, see ANNEXES 1 and 2. (Map by Aitana Oltra).
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The SEPLAT campaigns, whish finished in 1999, were performed along the whole Portuguese
continental coast, from Minho to Algarve, from the coastal line to a depth of about 500 meters, and
following a more or less rectangular sampling grid, spaced by an average of one nautical mile. The
samples obtained this way were processed at the Sedimentology Laboratory of the Hydrographic Institute,
mainly for their dimensional analysis (granulometry) and carbonate contents. This data was posteriorly
used for the design and construction of the Charts of the Superficial Sediments of the Continental Shelf.
Up to date, four of the programmed eight sheets have been published: SED 5 (from Cape Roca to Cape
Sines), SED 6 (from Cape Sines to Cape Sdo Vicente), and SED 7-8 (from Cape Sdo Vincente to
Guadiana River).

The scientific supervisor of the SEPLAT program during its first phase, Dr. Isabel Moita,
addressed an invitation to the Laboratorio Maritimo da Guia (Guia Maritime Laboratory), of the
University of Lisbon, which allowed the participation of researchers and students of the Faculty of
Sciences of the University of Lisbon in some of the cruises. This enabled the collection of numerous
biological samples of the prospected zones. Part of this material, collected in the southern coast of
Portugal during the cruises SEPLAT 3 and 4, was examined by MONTEIRO-MARQUES (1987), in his
study of characterization of the soft bottom biocenosis of the continental shelf of Algarve. All the other
material, with the exception of some Amphipoda (MARQUES & BELLAN-SANTINI, 1985, 1991; MARQUES,
1989) and Echinodermata (JESUS & CANCELA DA FONSECA, 1999), remains unstudied.

The biological material examined in the present study from the SEPLAT cruises was collected
along the southwestern Portuguese continental coast (from a little northern of Cape Sines to Cape Sao
Vicente), during the cruises SEPLAT 6 (April/May 1981), SEPLAT 7 — Ist part (October and December
1981) and SEPLAT 7 — 2nd part (October 1983). The sediment samples were collected by the ship of the
Portuguese Navy N.R.P. Almeida Carvalho. In the stations closer to the coast, with depths shallower than
20 meters, this ship was not used due to its draft, and smaller vessels were used instead, in order to
prospect those areas (N.R.P. D. Jeremias and U.A.M. Sete Estrelas). The sediment samples were collected
by grabs (Van Veen and Shipeck).

The cruises SEPLAT were designed to collect samples of the superficial sediments of the
continental shelf for sedimentological purposes, and for this reason, the recollection of biological material
was subject to the existing conditions, mainly as a by-product, and was qualitative.

b) THE FAUNA 1 CAMPAIGN

The Fauna 1 campaign was performed under the scope of the program Fauna Ibérica, of the
Consejo Superior de Investigaciones Cientificas (Spanish National Research Council, CSIC) being its
coordination center the Museo Nacional de Ciencias Naturales de Madrid (National Museum of Natural
Sciences, Madrid). The main purpose of the program Fauna Ibérica is to complete and broaden the
existing knowledge of the fauna of the Iberian Peninsula, in order to obtain a global idea of the same.
Besides, it also aims to organize the available information concerning this fauna on a database, and gather
collections the most complete possible of the different groups that constitute it.

The objective of Fauna 1 Campaign was to complete, as far as possible, the knowledge of the
marine fauna of the southern Iberian Peninsula, especially from regions not explored in anterior
campaigns and not accessible by scuba diving. During this campaign it was intended to obtain as much
information as possible on the fauna of the area, both pelagic and benthic. This way, and besides the
faunistic list, it was intended to know the abundance of the different species (in specimens number and
biomass) according to depth, kind of substrate, and other variables, to determine the type of marine
communities present in the region and their distribution, to estimate the conservation state of these
communities and the incidence of factors such as the industrial and urban pollution or overfishing over
them, to make the biggest number possible of graphic registers of the species (photographs and films of
the species still alive), and to obtain individuals of particular species for biochemical studies. Finally, it
was intended to obtain a well documented and complete representation of the fauna of the whole region,
in order to improve the collections of the Museo Nacional de Ciencias Naturales, and to enable the study
of its taxonomy, biology, ecology, and other aspects.

The Fauna 1 campaign was performed in July 1989, exploring the southern waters of the Iberian
Peninsula (mainly Strait of Gibraltar, the continental shelves of western Alboran Sea and eastern Gulf of
Cédiz, and around Alboran Island), and sampling mostly between 30 and 300 meters deep (but oscillating
between 20 and 500 meters).

The samples were collected by the Spanish oceanographic ship B.O. Garcia del Cid, managed by
the Institut de Ciéencies del Mar (ICM), presently the Centre Mediterrani d’Investigacions Marines i
Ambientals (CMIMA), and belonging to the CSIC. The sediment samples were collected by trawls, both
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benthonic (beam trawl and Italian trawl) and pelagic (ISAACS-KIDD midwater trawl, also known as
IKMT). As a result of Fauna 1 campaign about 25,000 specimens were collected, mostly invertebrates,
comprising an estimated number of 800 species, with at least 96 being new for science (M.A. RAMOS,
pers. com. in ALBERCH, 1993).

A more extensive explanation of the Fauna 1 campaign can be found in TEMPLADO et al. (1993).
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Figure legend: Southern coast of Spain sampled during the Fauna 1 Campaign, in 1989. For more details on the
stations and their locations, see ANNEXES 1 and 2. (Map by Aitana Oltra).

¢) USED SAMPLING GEARS

Several different gears were used to collect the samples for the present study. During the
SEPLAT campaigns, the sampling was done with grabs (Van Veen and Shipeck grabs), while in the
Fauna 1 campaign, the used sampling gears were benthic and pelagic trawls (beam trawl, small Italian
trawl, and IKMT). The grabs are normally used for quantitative samples of animals inhabiting sediments,
being usually lowered vertically from a stationary ship, capturing slow-moving and sedentary members of
the epifauna, and infauna to the excavated depth. Benthic trawls are designed to glide over the bottom
surface, and as they cover a large area, they are useful for collecting scarcer members of the epifauna, and
benthic species of fish, cephalopods and crustaceans. It is possible to obtain estimations of the population
density when using trawls, by standardizing conditions and duration of tows, but as normally only a
fraction of the benthic fauna is sampled, they are generally used only for qualitative benthic studies.

SHIPECK GRAB — Is formed by a single semi-circular scoop actuated by powerful springs when it hits the
marine floor. It can be used down to depths of about 200 meters, whenever the conditions of the sea are
favourable. The fact of covering a relatively small area (0.02 to 0.04 m®) and of being a light sampler
(about 15 Kg) makes it inadequate to sample macrofauna, and is mainly used by geologists to obtain a
small sample of bottom sediment. The design of its closing system avoids the washing of fine sediments
(silt and clay) when it is raised from the bottom to the surface. (ELEFTHERIOU & HOLME, 1984;
MONTEIRO-MARQUES, 1987).
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VAN VEEN GRAB — s formed by two buckets shaped like 1/4 of cylinder, and two long arms that give a
better leverage for closing, and which also include the trigger system. This one is operated when the grab
hits the bottom, joining the two buckets and closing the collected sediment. The arms also tend to prevent
the grab being pulled off the bottom it the ship rolls up as the grab is closing. On the other hand, the arms
may pull the grab to one side if, through drift of the ship, the upward pull for closing is oblique. It can be
heavier than the Shipeck grab (up to 35 Kg) and covers a bigger surface (0.1 m” or more, according to the
adaptations). As the anterior one, it can be used down to about 200 meters or more, if the conditions of
the sea are favourable. It is seldom used in geological studies, as it enables the washing of the fraction of
fine sediments, being preferably used for collecting biological material (ELEFTHERIOU & HOLME, 1984;
MONTEIRO-MARQUES, 1987). However, during the SEPLAT campaigns it was used for the collection of
geological material.

Figure legend: Van Veen grab, open and closed. (Adapted from ELEFTHERIOU & HOLME, 1984; after DYBERN, ACKEFORS
& ELMGREN, 1976).

ITALIAN TRAWL — Is a benthic trawl. It is used normally for commercial fishing, especially for benthic
species, but it can also capture members of the invertebrate epifauna. Italian trawls are characterized by
close bottom contact, so not only the footrope but also the whole lower panel is towed in close contact
with the sea bed. The Italian-trawl body consists of two asymmetric panels, being the upper panel (or
“cielo”) wider and shorter than the lower one (or “tassello”); the lower panel has a great amount of slack
(20-30%) to maximize bottom contact. Besides the upper and lower panels, the Italian trawl includes the
wings, and the upper and lower wedge, or “scaglietti”. All these parts are common to all trawl nets of the
Italian type, and the differences rely on their dimensions, cutting and hanging, depending on the local
experience and requirements. The Italian trawl used in Fauna 1 Campaign was small, toothed, with a
mouth opening of 85 x 55 cm, and a posterior nylon collecting bucket 130 cm long, with a mesh size of
10 mm knot-to-knot. (FIORENTINI & COSIMI, 1981; TEMPLADO et al., 1993; LEONORI, PALLADINO &
Cosimi, 2006).

BEAM TRAWL — In the beam trawl the mouth of the net is held open by a horizontal bar of wood or steel
of 2-10 meters length, with metal runners at either end. The net is a fairly long bag, and can have different
mesh sizes from knot-to-knot. The lower leading edge of the net is attached to a weighted chain, forming
a ground rope, which curves back behind the top of the net attached to the horizontal bar. At the superior
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region it can have floating devices attached. The beam trawl used at the Fauna 1 Campaign had a
horizontal bar of 350 cm length, ending in metal runners 60 cm high. The length of the net was of about
10 meters, of a mesh size of about 35 mm knot-to-knot at the posterior region, at the collecting bucket.
Inside the collecting bucket was placed an additional bag, of a mesh size of 10 mm knot-to-knot. Three
beam trawls were used for the campaign. In rocky or coralligenous bottoms, there is the danger that the
trawl is trapped and lost, due to the break of the cable that connects it to the ship. (TEMPLADO et al.,
1993).

Figure legend: Beam trawl. (Adapted from TEMPLADO et al., 1993).

IKMT - Is a trawl specially designed to collect biological material (macroplankton and nekton) in the
midwater zone, at moderate speed. Its designation comes from “ISAACS-KIDD midwater trawl”. It is a
round net, about 6 m long, with a series of hoops that decrease in size from the mouth of the net to the
rear end. The rear end measures an additional 1.5 m in length and has a mesh size of 10 mm knot-to-knot,
endin in a PVC cylinder that collects the sample. The hoops maintain the shape of the net during towing.
The mouth of the net is approximately 1 x 1 m, and is attached to a wide, V-shaped, rigid diving vane,
sometimes called a depressor. The vane keeps the mouth of the net open during towing and exerts a
depressing force. This force maintains the trawl at a designated depth for the duration of the sampling
period. (TEMPLADO et al., 1993).

d) RESUME OF SEPLAT AND FAUNA 1 CAMPAIGNS

SEPLAT 6 and 7

FAUNA 1

Organized by:

Instituto Hidrografico, Marinha Portuguesa
(Hydrographic Institute, Portuguese Navy)

Museo Nacional de Ciencias Naturales,
Consejo Superior de Investigaciones
Cientificas (MNCN, CSIC)

Research vessel:

N.R.P. Almeida Carvalho (1972-2001)

B.O. Garcia del Cid (1977-present)

Purpose: Geological Biological
SEPLAT 6 — April and May 1981;
Dates: SEPLAT 7 (1st part) — October and July 1989

December 1981;
SEPLAT 7 (2nd part) — October 1983

Collecting gears:

grabs (Van Veen; Shipeck)

trawls (beam trawl; Italian trawl; IKMT)

Geographical region

Portuguese southwestern continental shelf

Spanish southern continental shelf (Gulf of
Céadiz, Strait of Gibraltar, Alboran Sea and
Alboran Island)

Depth range:

15 to 440 meters

14 to 541 meters

Ground:

mainly soft bottoms (from gravel to silt)

all kinds of bottoms
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TREATMENT OF THE SAMPLES

Samples were collected during two different campaigns, for which reason the process and
treatment of the samples was done in a slightly different way. The treatment of the samples is explained
in detail by MONTEIRO-MARQUES (1987), for the SEPLAT cruises, and by TEMPLADO et al. (1993), for
the Fauna 1 Cruise.

a) SEPLAT -cruises — After its collection, samples were quickly sorted on board of the N.R.P. Almeida
Carvalho, in a humid laboratory. Big macrofaunal specimens were sorted macroscopically and placed in
plastic bags and in plastic or glass vials, all of them labelled. Sediment samples were sorted using sieves
with a diameter of 30 cm and meshes of 1950 um and 1000 pum, and rinsed with current seawater at
moderate strength, in order to avoid damage to the more fragile specimens, as polychaetes. The sediment
remaining in the sieves was transferred to labelled plastic bags and vials, and kept for a posterior and
more detailed sorting at the dry laboratory. Bags and vials with specimens and sediment were stored in
big containers. All the material was fixed with 10% formalin in filtered sea water and neutralized with
borax, where it remained until its sorting at the dry laboratory. Some of this material remains unsorted
and kept in formalin for more than 30 years, in good condition. Other samples were lost during the same
period, due to several reasons and constraints.

At the dry laboratory, at the Laboratorio Maritimo da Guia, Faculdade de Ciéncias da
Universidade de Lisboa (IMAR, Cascais, Portugal), the samples were sorted under the binocular
microscope, and the macrobenthos divided by different taxonomic groups, each one placed in a different
plastic vial. Each vial was labelled with the name of the taxonomic group and the data of the collection
station and cruise. Some of the samples were stained with Bengal Rose, in order to ease the sorting of the
benthic specimens from the sediment.

The SEPLAT material was conserved at the Laboratorio Maritimo da Guia by Vasco Monteiro
Marques, who also studied part of it (MONTEIRO-MARQUES, 1987), until his death in 1985. Afterwards, it
was conserved by Dr. Luis Cancela da Fonseca. The sorting of the material of the SEPLAT cruises
studied here was carried out under the project “Estudos de Caracteriza¢do dos Povoamentos Marinhos do
Litoral Sudoeste: Comunidades Bentonicas da Plataforma Continental (Substratos Moveis)”, financed by
ENVIREG/ICN.

Data on the SEPLAT cruises and sampled stations was furnished by the Instituto Hidrografico,
of the Portuguese Navy (see ANNEX I, for stations with material examined in this study). This data
included the location of the stations, date of sampling, used gear, depth, and type of substrate according to
the classification of SHEPARD (1954).

Some labelling errors were detected during the study of the material. Some of them were
committed when labelling the samples on board, while others were introduced at the dry laboratory, when
sorting the material. Whenever possible, these errors were corrected by comparison of the data on the
labels with the data furnished by the Instituto Hidrografico. Whenever doubts subsisted or it was not
possible to clarify the error, a question mark precedes the station number. This refers particularly to the
material collected on the stations only labelled as “SEPLAT 7, Est. 186, 159 m”, “SEPLAT 7, Est. 187,
350 m, 3.12.81” and “SEPLAT 7, Est. 188, 149 m”. The only date present on these three labels was
3.12.81, which points to stations sampled during the cruise SEPLAT 7 (Ist part). However, it was not
possible to find stations with the remaining data corresponding to the known information on these three
stations. For this reason, these stations are here considered as having been sampled during the first part of
SEPLAT 7, but a question mark precedes the station number.

There were 504 stations with Polychaeta available from the cruises SEPLAT 6 and 7. From
these, it was identified material (not necessarily all) from 377 stations (see ANNEX 1).

b) Fauna 1 campaign — After its collection, when the sample was already on board of the B.O. Garcia
del Cid, the procedure was to make a first sorting of the macrofauna by taxonomic groups, which were
placed in different labelled plastic trays. All the macrofauna was washed and the sediment sieved, using a
set of aluminium sieves with decreasing mesh diameters (10 mm, 5 mm, 2 mm, 1000 um). Fractions of
the samples, as algae, rhizomes, stones with organic cover, and sediment, were placed in plastic trays at
dark, and let to repose, so the mobile organisms could move out from those fractions due to the depletion
of oxygen. The smaller organisms were then picked under binocular microscopes. In some cases, the
sediment was fixed directly with formalin, and the fauna sorted only later.

At the humid laboratory of the research vessel, the specimens were identified to the lowest
taxonomic level possible, counted, and weighted. Finally, this material was labelled, and placed in plastic
bags or vials with conservation fluid (70% ethyl alcohol in distilled water for organisms with calcareous
structures, and formalin at 6% in filtered sea water for those lacking them). Material belonging to the
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same taxonomic group was stored together, in containers of 25 litres of capacity. Plastic bags with
sediment of the different sieves were also kept together in the same containers, to make the sorting of the
microfauna later, at the dry laboratory.

Some material was frozen, for biochemical studies (mainly specimens of Opistobranchia). Other
particular specimens were kept alive in seawater at low temperature, for their posterior description in
detail, to be drawn, photographed or filmed. This procedure was done mainly for the study of sponges and
opistobranch molluscs, as their coloration, very useful for their identification, is lost with the fixation
process. For this purpose, the dry laboratory of the research vessel was equipped with an aquarium and a
photographic system. The same dry laboratory included stereo microscopes and bibliography for
identifications.

After the campaign, all material was transferred to the Museo Nacional de Ciencias Naturales.
Here, the fixative or conservative fluids were replaced by new fluids, as the water content of the
organisms can dilute their concentration, leading to the decay of the stored material. Finally, the
organisms were sorted by taxonomic groups, and stored in labelled plastic and glass vials, with the
indication of the taxonomic group and station.

Figure legend: Excluded families. Family Aeolosomatidae. Aeolosoma specimen. A, entire animal with three zooids,
dorsal view. B, anterior end, dorsal view. br, brain; cgr, ciliary groove; cha, chaetae; cil, cilia; epg, epidermal gland cell;
gut, gut; peri, peristomium; pros, prostomium; zoo, zooid. (Adapted from BEESLEY, ROSS & GLASBY, 2000; after BUNKE,
1967).

Some problems with labelling were stated at this level, but it was not possible to solve them.
This way, the label of one of the samples was destroyed during the whole process, and so far, it was not
possible to attribute the collected material to one single sampled station, being this material labelled as
“Estiqueta destruida” (Label destroyed). Another sample’s label stated “64A? Posiblemente 63A” (64A?
Possibly 63A). Station 64A (which should be correctly designated as 64P) was collected with a pelagic
IKTM trawl, while a beam trawl was used in station 63A. The material present in the vials labelled as
“64A? Posiblemente 63A” corresponds to benthic species, which seems to point to the possibility that it
was collected with a beam trawl. However, station 47P, stated as having been collected with an IKTM
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trawl, also presents typical benthic species, which raises some doubts on how this material was collected
and processed, or the trawl used. For all this, and as some reasonable doubts remained, the material
previously labelled as “64A? Posiblemente 63A” is here dubiously considered as belonging to “[?] St.
63A”. Finally, the collection data of some material is not completely known, and the collection site is
here designated as referred in the original labels.

The taxonomic groups were finally distributed by different specialists, being the Polychacta sent
to Dr. Rafael Sarda, at the Centre d’Estudis Avangats de Blanes (CEAB-CSIC, Spain).

Data on the Fauna 1 cruise and sampled stations was obtained from TEMPLADO et al. (1993) (see
ANNEX 1, for stations with material examined in this study).

There were 58 stations with Polychaeta available from the cruise Fauna 1. From these, it was
identified material (not necessarily all) from 55 stations (see ANNEX 1).

IDENTIFICATION OF THE SPECIMENS

For the specimens’ identification, some basic optical instruments are required. These include a stereo
microscope equipped with a good illuminator, if possible with fibber optics, and a compound microscope
equipped with an oil immersion objective and a camera lucida for the drawings. A graduate ocular may be
required for measurements, otherwise they can be made using the camera lucida. The ideal situation is
that both stereo and compound microscopes are personal, and placed together in a quiet room, but in a
general way, these conditions were seldom achieved during the present study. Besides the optic material,
a good bibliographical base referent to the studied group is also necessary, as well as a basic knowledge
of both the group and the bibliography.
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Figure legend: Excluded families. Family lospilidae. A-C, lospilus phalacroides: A, entire animal, dorsal view; B, head,
dorsal view (palps not visible); C, parapodium. D, Phalacrophorus uniformis, compound chaeta. aci, acicula; bip,
biramous parapodium; dci, dorsal cirrus; eye, eye; tci, tentacular cirrus; unp, uniramous parapodium; vci, ventral cirrus.
(Adapted from BEESLEY, ROSs & GLASBY, 2000; drawings by K. Nolan, after DAY, 1967).
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All specimens were first sorted to the family level, under a stereo microscope. This was done as
it was considered to be more efficient to identify polychaetes by families, being much easier to compare
specimens from different samples and to reduce this way the number of dubious identifications.
Specimens were sorted in filtered water or on 70% ethyl alcohol in distilled water, and transferred to glass
or plastic containers completely filled with 70% ethyl alcohol in distilled water, a medium in which the
specimens were always stored from this point onwards. The type of recipient was determined by the size
and shape of the specimens it should contain. Specimens must enter or be removed easily from the
recipient, and not to be forced to fit in it or to be deformed by it. This way, the vial should always adapt to
the specimen, and not the specimen to the vial. Whenever possible, small 3 ml glass tubes were used,
capped with cotton plugs, and stored in bigger glass vials with plastic caps, filled with alcohol. In other
cases, glass or plastic vials were used to store big specimens. In the ideal situation, only glass vials would
have been used, and these should have been stored within larger glass jars, but these were not available.
As it was found that some plastic caps had cracked during the storage of the vials with the subsequent
drying of the contents, the closing of the caps was reinforced with Parafilm®. All material was stored in
70% ethyl alcohol, but it must be highlighted that all of it had been previously fixed with formalin, as
ethyl alcohol should never be used as a fixative.
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Figure legend: Excluded families. Family Lopadorrhynchidae. Pelagobia specimen. A, entire animal, ventral view. B,
anterior end, ventral view. C, parapodium from chaetiger 2. D, compound neurochaeta from parapodium of chaetiger 2.
dci, dorsal cirrus; lant, lateral antenna; neuc, neurochaetae; notc, notochaetae; ntp, notopodium; nup, neuropodium;
palp, palp; peri; peristomium; pros, prostomium; pyc, pygidial cirri; pyg, pygidium; tci, tentacular cirrus; vci, ventral
cirrus. (Adapted from BEESLEY, ROss & GLASBY, 2000; drawings by K. Nolan).
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Every vial received a label with the designation of the family and the reference of the collection

cruise and station. The labels were done in tracing paper, and their dimensions were planned to be always
completely immersed in the preservation fluid (alcohol) contained in the vial. Whenever possible, the
labels were placed in a position to enable its easy reading, but also to allow seeing the contents of the vial.
The labels were written using Pelikan Indian-ink 523 number 17 (black), with a Rotring Isograph 0.25.
At this level, special care must be taken with labelling. Each vial must receive its own label as soon as the
specimen or specimens are placed inside it. Labels should be always placed inside the vials, together with
the specimens, even if the vials are also identified in the exterior. External identifications are more
exposed to be damaged or lost than internal tags. It is also advisable to keep the label with the respective
specimen or specimens in the Petri dishes, whenever they are being studied, in order to avoid label
interchanging. If possible, whenever relabelling a vial with a correction, the old label should be kept.
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Figure legend: Family Myzostomidae. Anatomy of Myzostoma cirriferum. A, internal organs of a female, sagittal view.
B, digestive tract and male reproductive system, ventral view. C, digestive tract and female reproductive system, dorsal
view. an, anus; cbg, cerebral ganglion; cir, marginal cirrus; fgp, female genital pore; gtd, gut diverticula; int, intestine;
mgp, male genital pore; mo, mouth; ov, ovaries; ovd, oviduct; pmb, pharyngeal muscle bulb; ppo, proboscis pocket
opening; prb, proboscis; prp, proboscis pocket; sev, seminal vesicle; sgl, salivary gland; sto, stomach; tes, testes; uid,
utero-intestinal duct; utd, uterine diverticula; ute, uterus; vnc, ventral nerve chord (or mass); vsd, vas deferens; vse,
vas efferens; X, sites of parapodia. (Adapted from BEESLEY, ROSS & GLASBY, 2000; drawings by |. Hallam, after
JAGERSTEN, 1939).
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Figure legend: Excluded families. Family Parergodrilidae. Stygocapitella subterranea: A, entire animal, sagittal view of
a male; B, chaetae from parapodium of chaetiger 1. C, Stygocapitella specimen, chaetae from parapodium of chaetiger
2. an, anus; hgt, hindgut; int, intestine; mo, mouth; nep, nephridia; oes, oesophagus; peri, peristomium; pros,
prostomium; pyg, pygidium; spd, sperm duct; sps, sperm sac; st, stomach; tes, testis; vbo, ventral buccal organ.
(Adapted from BEESLEY, ROSs & GLASBY, 2000; drawings by K. Nolan; A-B, after KARLING, 1958; C, after HARTMANN-
SCHRODER, 1983a).

Each family was studied separately. Specimens were identified under stereo and compound
microscopes, and following dicothomic keys, whenever available. Several Petri dishes of different sizes
were used to place the specimens while studying them. The specimens were handled using a pair of fine-
pointed forceps or tweezers (normally number 5) and a tweezer Moria MC40. One forceps with stronger
tips was used to remove specimens from hard substrates, such as some serpulids from their tubes, and
longer forceps were used to remove some specimens from vials, or to handle big specimens. One horse
hair was used to pull specimens of Ditrupa arietina off their tubes, and a Winsor & Newton miniature
sable brush (Series 12, number 1) was used to remove the excess of dirt from some specimens, whenever
necessary. For the study of certain groups, it was necessary to dissect the specimens in order to observe
internal structures such as maxillaries, mandibles or proboscideal papillae, or to remove parts of them,
like parapodia (generally always necessary). Slits and cuts were made using iris scissors Moria MC19.

For the identification of specimens to genus and species level, a careful examination has to be
done. It is advisable to make a study of the family previously to the identification of its specimens, to
determine which characters are more important, and which parts should be dissected for identification.
Not always is necessary to dissect the specimens to observe their pharyngeal structure, if retracted, but it
is usually necessary to remove one or various parapodia, at least to study their chaetae.

The followed methodology was to observe big specimens before smaller ones, specimens in
good condition before damaged ones, and complete specimens before incomplete ones. Whenever
necessary to dissect a specimen, the priority was to use an incomplete or damaged one of the same species
before a specimen in good condition, and always to work only in one side of the specimen, when
removing parapodia.

Many characters of medium to big size specimens were observed under the stereo microscope,
while for small specimens, and whenever possible, the whole specimen was mounted for observation
under a compound microscope. However, small details of all specimens, as chaetae, and in many cases
parapodia, must be observed under a compound microscope. To observe specimens or dissected parts
under a compound microscope, they must be mounted on a slide. Larger samples can be mounted on
depression slides, but flat slides were normally employed, as at high magnifications the depression slides
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cannot be used, or make observations more difficult. The mounting medium normally used was water, but
sometimes glycerine was also employed, especially when stiff specimens were present, in order to make
them softer. Glycerine was also used to observe some internal structures, as it increases the transparency
of the specimen or structure, or whenever the sample had to stay under the compound microscope for a
long period (like when drawings or measurements were made). Other authors (e.g. FAUCHALD, 1977a)
recommend a mixture of glycerine-alcohol at 70%, in the proportion of 1:1, to make these mounts. No
permanent mounts were performed. Some specimens were mounted in gelatinized glycerine, but it was
observed that this procedure damaged severely the specimens, and was abandoned. The sample to be
studied was placed in the slide, dipped in the mounting fluid, and carefully covered with a cover slip, in
order to avoid the formation of air bubbles. The position in which the sample was mounted depended on
whatever was necessary to observe, but normally it is better to mount it under the stereo microscope, to
verify that the sample is mounted in the desired position.

Figure legend: Family Potamodrilidae. Potamodrilidus specimen. (Adapted from BEESLEY, ROSS & GLASBY, 2000; after
BUNKE, 1988).

Parapodia and chaetac are almost always necessary to observe in detail, to enable the
identification of the specimen. Before removing parapodia, it is best to check appropriate illustrations, to
know which features have to be observed, and from which region of the body the parapodium or
parapodia must be removed. The body of the specimen must also be previously scanned to make sure that
the removed parapodia is as complete as possible, both for structures and chaetae. Usually, a median
parapodium from a long series of similar-looking parapodia is a good choice, but in some cases the
anterior-most or a specific parapodium has to be removed in order to study a specific detail of taxonomic
relevance. Generally, the parapodium is mounted with the anterior side facing the observer, but in some
cases a posterior view is also necessary. When several parapodia had to be removed, this was always done
from the same side of the body of the worm. This procedure eases the determination of which of the sides
of the parapodia is the anterior one, and maintains one of the sides of the specimen undamaged. Under
any circumstance should the two parapodia from the same segment be removed.

To remove parapodia, the iris scissors were used, to assure a clean cut, and special care was
placed in that all the associated structures (cirri, branchiae, etc.) were removed together with the
parapodium. Some details were only seen with 100x objectives, using immersion oil (it was used
Immersol® 518N, of Zeiss). Some details are normally best seen with phase contrast microscopy or
differential interference contrast (= Nomarski interference contrast), but no microscope with these
equipments was available. The scanning electron microscope (SEM) is also a powerful tool for the
observation of small details, but once again, it was not possible to use one during the present study.
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In some cases, it was necessary to dissect the anterior end of the specimen to observe the
eversible pharynx or the jaw structures. Before dissecting a specimen, it is necessary to know which
particular structures might be present and where, to avoid damaging them. In some groups (e.g.,
Nephtyidae, Phyllodocidae, Goniadidae, Glyceridae, Nereididae), the eversible pharynx is generally
retracted inside the preserved specimen like a sock, and it is necessary to dissect it in order to observe its
structure, papillac or distribution and shape of jaws or paragnaths. In these cases, a midventral
longitudinal slit was made, as long as necessary, in such a way that the surface of the retracted pharynx
could be observed by pulling both sides of the slit aside. When counting structures, like paragnaths in
Nereididae, it must be taken into consideration that the distal region of the pharynx is the one more deeply
retracted inside the worm, and that we are observing the dorsal region of the pharynx, while the ventral
region is splitted in two parts. In other groups (Eunicida), the eversible pharynx has a complex jaw
apparatus composed by ventral mandibles and dorsal maxillae formed by a number of different elements,
all surrounded by a muscular structure, the pharyngeal bulbous.
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Figure legend: Excluded families. Family Tomopteridae. Tomopteris specimen, dorsal view of entire animal. fpp, fused
prostomium and peristomium; ntl, notopodial lobe; nul, neuropodial lobe; palp, palp; tci, tentacular cirrus; tl, tail.
(Adapted from BEESLEY, ROSS & GLASBY, 2000; drawings by K. Nolan).
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In eunicideans and scale worms the eversible pharynx is not withdrawn like a sock, but the
whole structure moves forward and backwards as a whole. In this case, important structures are located in
the midline, dorsally, ventrally, or both, and thus a dissection must avoid cuts into the midlines of the
specimens. In fact, according to FAUCHALD (1977a) and BLAKE (1994a), the following process should be
used for all specimens, including the ones on which the pharynx withdraws like a sock. In this case, a
longitudinal slit is made on the dorsal side of the specimen, well lateral to the midline. Transverse slits are
made at both ends of the longitudinal one, which makes possible to lift a flap of tissue containing the
body wall, and to see the jaws located beneath it. It is recommended to keep the pharynx and jaws in situ
as much as possible, as normally they are lost when removed. The jaws are observed from the dorsal side,
and the jaw formulae are given from the posterior to the anterior end, the left jaw being mentioned first in
each formula.

In some cases, methyl blue was used to stain the specimens, in order to increase the contrast
between different structures and enable the observation of small details in the worms, as small structures
stain more strongly that big structures. The worms were placed in an alcoholic solution of methyl blue for
a few seconds. As soon as the worms were stained, specimens were transferred to clean alcohol, and left
there until the desired contrast was achieved. Larger specimens were placed first on filter paper for a few
seconds to remove excess stain. Methyl blue is not a specific stain of particular tissues, but it darkens
temporarily protruding or rugose structures, making them easier to see. It fades and disappears in alcohol.

Methyl green staining and the colour patterns revealed by this technique were only used in a
couple of cases, in Capitellidae, in order to elucidate differences between very similar forms. The methyl
green staining patterns seem to be the result of differences in the distribution of glandular tissues, which
stain unequally, and appear to be species-specific. This technique is quite useful in providing a quick
recognition when sorting large amounts of material, and has been particularly useful with ampharetids,
capitellids, cirratulids, cossurids, maldanids, onuphids, sabellids, sphaerodorids, and terebellids. To use
this technique, a saturated solution of methyl green is prepared using 70% ethyl alcohol. A few drops of
this solution are added to a small watch glass or vials containing the specimen or specimens. These are
left to stain for a few minutes, and then are placed in clean alcohol for a few minutes more, to remove the
excess of stain and to enable the differentiation of the pattern.

Some additional techniques, that were not used in the present study, may reveal to be of special
interest, and are herein referred, following BLAKE (1994a). Specimens may be cleared with Amman’s
lactophenol as a temporary mounting medium. The mixture is made with 100 g phenol, 100 ml lactic
acid, 200 ml glycerine, and 100 ml water. The specimen is mounted in this mixture in a slide and covered
with a coverslip. The slide is then carefully heated, always avoiding bubbling. This technique enables to
clear the tissues, making internal sclerotized structures (such as jaws, acicula, or chevrons) more visible.
Another procedure to prepare specimens to see small jaw pieces is to clear them in potassium hydroxide
(KOH). In this case, a 10% solution of KOH is prepared, and the worms are placed in it for 2-3 hours.

Specimens are checked periodically until they appear to be clear enough for the observation of
the jaws. The worms can be washed from the solution and transferred back to alcohol. Permanent mounts
can be made using Euparal® or Permamount”, which also clear the specimens. In these cases, specimens
must be dehydrate in 100% alcohol, followed by a brief immersion in a clearing agent such as toluene or
xylene, prior to applying the mounting media. Permanent slides are particularly useful to store removed
parapodia, jaw pieces, chaetae, or other dissected parts, as they are normally lost when placed loose in the
same vial that contains the dissected specimen. They can also be placed in a small, separate vial, within
the larger vial with the specimens.

The achieved identifications were always confirmed by checking the specimen against a recent
description of the species, whenever possible based on type or topotype material, or from a geographical
region close to the type locality.

When identified, the number of specimens belonging to the same taxon and sample were
counted, and specimens placed in a vial as described above, labelled with the name of the species, number
of specimens present, cruise, and number of station. Vials with specimens belonging to the same taxon
were kept together. Some of the identified specimens were already deposited (or are awaiting deposition)
at the following museums: Museu Nacional de Historia Natural — Museu Bocage, Lisbon (MB), National
Museum of Wales (NMW), and Senckenberg Museum, Frankfurt (SMF).

The biggest part of the material from the SEPLAT cruises will be deposited at the Museu
Nacional de Historia Natural — Museu Bocage, Lisbon (MB), while the biggest part of the material from
the FAUNA 1 cruise will be deposited at the Museo Nacional de Ciencias Naturales, Madrid (MNCN).

Additional material was studied in some cases, from the following museums and institutions:
Department of Biology, University of Aveiro, Aveiro (DBUA); Museu Nacional de Histdoria Natural —
Museu Bocage, Lisbon (MB); Museo Nacional de Ciencias Naturales, Madrid (MNCN); Muséum
National d’Histoire Naturelle, Paris (MNHN); Museo de Zoologia, Universidad de Navarra, Pamplona
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(MZNA); Natural History Museum of London, London (NHM); Centre d’Estudis Avancats de Blanes,
Blanes; Faculdade de Ciéncias e Tecnologia, Universidade do Algarve, Faro; IPIMAR, Olhdo;
Laboratdério Maritimo da Guia, Faculdade de Ciéncias da Universidade de Lisboa, Cascais; Observatoire
Océanologique de Banyuls-sur-Mer, Banyuls-sur-Mer.

A more detailed discussion of the techniques used in this section, together with others, can be
found in FAUCHALD (1977a), HOBSON & BANSE (1981), and BLAKE (1994aq).

mant
———tci

__—dci

_— VCi

pyc

Figure legend: Excluded families. Family Typhloscolecidae. A, Travisiopsis lanceolata, dorso-lateral view of entire
animal. B, anterior and C, posterior end of Typhloscolex muelleri, dorsal view. D, parapodial lobes of Travisiopsis
lobifera. crd, ciliated ridge; dci, dorsal cirrus; mant, median antenna; neuc, neurochaeta; nuc, nuchal organs; pyc,
pygidial cirrus; tci, tentacular cirri; vci, ventral cirrus. (Adapted from BEESLEY, ROSS & GLASBY, 2000; drawings by K.
Nolan, after USCHAKOV, 1972).

BIBLIOGRAPHICAL RESEARCH AND RESOURCES

In order to do the present work, it was necessary to consult a great amount of bibliography on
polychaetes. As no big public Natural History library was easily accessible, it was necessary to gather all
the possible references from different sources, to elaborate a private library on polychaetes that could give
support to this work.

This way, a big effort was made in photocopying as much papers on polychaete taxonomy as
possible. At this stage, particularly important were the book stocks of the scientific libraries of the
Laboratorio Maritimo da Guia (Cascais), Museu Nacional de Ciéncia Naturais — Museu Bocage (Lisboa),
and Instituto de Investigacdo das Pescas ¢ do Mar — IPIMAR (Algés). Important sources were also the
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private libraries of the Doctors Luis Cancela da Fonseca, Rafael Sarda, Daniel Martin, Guillermo San
Martin, and Dieter Fiege.

Many papers were obtained directly from the authors or their websites, of through the Lybrary
Network of the Consejo Superior de Investigaciones Cientificas (CSIC). Important gifts of duplicates
were also received from Mary Petersen, Helmut Zibrowius, Harry ten Hove, Dieter Fiege, Vasily
Radashevsky and Linda Ward. Moreover, some key publications were obtained through the help of Jean-
Michel Amouroux.

A great amount of publications was obtained by purchase. Whenever possible, publications were
bought directly to the publishers. Old and out of print publications, together with numerous offprints,
were purchased to antiquarians, using internet. Sites that showed to be particularly useful were Backhuys
Publishers ~ (www.euronet.nl/users/backhuys/), ~ Antigbook  (www.antigbook.com),  Abebooks
(www.abebooks.com), Zentrales Verzeichnis Antiquarischer Biicher (www.zvab.com) and its English
version (www.choosebooks.com), the Scandinavian Antikvariat.net (www.antikvariat.net), Librairie
Tournefeuille (www.galaxidion.com/tournefeuille/), Hermann L. Strack Antiquarian Bookdealer
(www.strackbooks.nl), and Herbert Breuer Antiquariat-Versand (already retired), among others.

More recently, a series of publications were made available as open access on internet through
numerous sites, which makes possible to consult publications that otherwise would be very hard to obtain.
The most representative of these sites is Biodiversity Heritage Library, also known as BHL
(www.biodiversitylibrary.org), a consortium of 12 major natural history museum libraries, botanical
libraries, and research institutions, which organized in order to “digitize, serve, and preserve the legacy
literature of biodiversity”, making them available as open access on internet. The BHL is closely linked
to the Internet Archive (www.archive.org), where the scanned books are also accessible. Another
important source of books in open access is Google Books (http://books.google.com).

Besides, a great number of institutions have made their publications available online in the
meantime, also as open access. Sites that have been used for the present work include: 19th Century
Fisheries Section, Penobscot Bay Watch site (http://www.penbay.org/history.html), American Museum of
Natural History Research Library (http://digitallibrary.amnh.org), Archimer (http://archimer.ifremer.fr),
Archives of the Journal of Cell Science, The Company of Biologists (http://jcs.biologists.org/contents-by-
date.0.dtl), Australian Museum Journals (http://australianmuseum.net.au/journalfinder), BioStor
(http://biostor.org), CiNii, NII Scholary and Academic Information Navigator (http://ci.nii.ac.jp/en),
Digital Bibliothek of the Berlin-Brandenburgische Akademie der Wissenschaften, Akademiebibliothek
(http://bibliothek.bbaw.de), Digital Library of the Real Jardin Botanico of Madrid
(http://bibdigital.rjb.csic.es), DSpace of the Tartu University Library (http://dspace.utlib.ee), Gallica,
Bibliothéque Numérique (http://gallica.bnf.fr), Gottinger Digitalisierungszentrum (http://gdz.sub.uni-
goettingen.de), H.M.S. Challenger Library (http://19thcenturyscience.org/HMSC/HMSC-INDEX/index-
linked.htm), Homepage of the Scientific Results of the Danish Deep-Sea Expedition Galathea
(http://www.zmuc.dk/InverWeb/Galathea/), =~ Journals  Search, South  Australian ~ Museum
(www.samuseum.sa.gov.au), National Marine Biological Library, Marine & Ocean Sciences ePrints @
Plymouth (http://sabella.mba.ac.uk), Sabinet, African Journal Archive (www.sabinet.co.za/?page=african-
journal-archive), Scholarspace at University of Hawai’i at Manoa (http://scholarspace.manoa.hawaii.edu),
and Smithsonian Institution Libraries, Smithsonian Research Online (http://si-pddr.si.edu/dspace/),
among others.

Finally, additional bibliographic information was obtained from HARTMAN (1951c¢), from the
Polychaete Bibliography Database CD-ROM, by Linda Ward, Kristian Fauchald and Geoff Kell, released
in 2004, and from Zoological Record® (ISI Web of Knowledge*™).

An effort was made to consult directly as many publications as possible, but in some cases this
was not possible. Whenever a publication was not consulted directly, and the used information was
obtained from other sources, it is preceded by an asterisk (*) in the Bibliography.

STRUCTURE OF THE PRESENT WORK

In this work is presented a Fauna of the polychaetes occurring in the European and adjacent
waters, with the main purpose of providing, in a single comprehensive work, information on the species
occurring in the region and otherwise dispersed through a myriad of publications. This Fauna of European
Polychaeta was based on works published from 1758 to 2008, and complemented with the studied
material from southwestern Europe (Portugal and Spain), which was integrated in the general scheme of
the work. The considered geographical area ranges from northern Norway to Mauritania, and from the
Strait of Gibraltar to the Azov and Caspian seas, including eastern Greenland, the archipelagos of Azores,
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Madeira, Selvagens and Canarias, and the adjacent continental shelves, slopes and abyssal plains.
Selected species from nearby areas, as western Greenland, Barents and White seas, and western Africa,
were also included, as well as some species from other regions of the world that have been doubtfully
recorded to be present in Europe.
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Figure legend: Geografical area considered to determine the European Fauna of Annelida Polychaeta, with base on
the records published between 1758 and 2011, and the material herein studied (Red Sea and Persian Gulf, seen in the
map, not considered). (Map by Aitana Oltra).

Records of species present in the area were searched in all available published sources, including
faunas, checklists, and taxonomic, faunistic, systematic and ecological publications. Some trusted internet
resources were also consulted, such as the North East Atlantic Taxa (NEAT)
(http://www.tmbl.gu.se/libdb/taxon/taxa.html). The list of records was complemented by personal
observations, based in the material from the SEPLAT and Fauna 1 campaigns and other sources.

The species were ordered by families and genera, and all of them (families, genera and species)
displayed alphabetically, as it was found that from a pragmatic point of view this is the easiest way to
locate the searched taxon. All families were included, with some exceptions, due to lack of bibliography
and the poor taxonomic expertise of the author concerning some groups. This way, the excluded families
are the biggest part of the holopelagic families, namely lospilidae Bergstrom 1914, Lopadorrhynchidae
Claparede 1868, Tomopteridaec Johnston 1865, and Typhloscolecidae Uljanin 1878, but the family
Pontodoridae Bergstrom 1914, which comprises a single species, was included. Other excluded families
are the Myzostomidae Benham 1896, and the oligochaete-like families Aeolosomatidaec Beddard 1895,
Parergodrilidae Reisinger 1925 and Potamodrilidae Bunke 1967. So far, the families Alvinellidae
Desbruyéres & Laubier 1986, and Hartmaniellidae Imajima 1977, are not known to occur in European
waters, but a short account on each of these benthic families is included. The family Uncispionidae Green
1982 was found in the European waters very recently, being represented by a new species of the genus
Uncispio collected from west of Anglesey (Wales). The species is presently being described by Teresa
Darbyshire and Andrew Mackie, from the National Museum of Wales, and the family is here already
considered as being present in Europe. It was estimated that the excluded families and the former
Alciopidae (now in the Phyllodocidae) were represented in the European waters by about 32 genera and
91 species or subspecies (4.7% of the total number of species considered to be valid that occur in the
European waters). They are distributed according to the following table:
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Family number of genera number of species and subspecies
Aeolosomatidae 1 5
Alciopidae (now Phyllodocidae) 8 15
lospilidae 3 5
Lopadorrhynchidae 4 12
Myzostomidae 5 13
Parergodrilidae 3 3
Potamodrilidae 3 3
Tomopteridae 2 27
Typhloscolecidae 3 8

As already stated, the bibliographic research for species recorded to be present in European and
nearby waters intended to be as complete as possible, but it was not exhaustive. To do this bibliographic
research, published Faunas were particularly useful. In this case are the Faune de France (FAUVEL,
1923¢, 1927a), Die Tierwelt Deutschlands (HARTMANN-SCHRODER, 1971a, 1996), Fauna Bulgarica
(MARINOV, 1977), Fauna de Espania (CAMPOY, 1982), Synopses of the British Fauna (GEORGE &
HARTMANN-SCHRODER, 1985; WESTHEIDE, 1990, 2008; PLEUEL & DALES, 1991; CHAMBERS & MUIR,
1997), Danmarks Fauna (KIRKEGAARD, 1992, 1996), or Fauna Ibérica (SAN MARTIN, 2003; VIEITEZ et
al., 2004). Regional checklists of Polychaeta were also largely consulted, including areas like the Adriatic
Sea (POZAR-DOMAC, 1994), Aegean Sea (ARVANITIDIS, 2000), Black Sea (RULLIER, 1963b), Iberian
Peninsula (CAMPOY, 1979, 1982; ARINO, 1987), Italian waters (CASTELLI et al., 1995), Madeira Island
(NUNEZ & TALAVERA, 1995), or Portugal (DEXTER, 1992). Other studies on more restricted regions inside
the considered area gave also an important contribution, like BOGGEMANN (1997), on the German Bight,
or FAUVEL (1936¢), on the Moroccan Atlantic coast. Many recent major monographies were also used,
covering certain families or groups of families, such as the Acoctidae (PETTIBONE, 1989), Ampharetidae
(HOLTHE, 1986b), Glyceridae (BOGGEMANN, 2002), Goniadidae (BOGGEMANN, 2005), Hesionidae
(PLEUEL, 1998), Pectinariidae (HOLTHE, 1986d), Phyllodocidac (PLEUEL, 1993a), Sabellariidae
(KIRTLEY, 1994), Syllidaec (NYGREN, 2004, on Autolytinae; LICHER, 1999, on Typosyllis; SAN MARTIN,
2003), Terebellidae (HOLTHE, 1986b), or Trichobranchidae (HOLTHE, 1986b), among others. Finally, a
big number of papers describing or redescribing new and old taxa, revising genera or groups of species, or
simply presenting data on identified specimens, provided information for the work. For some older
species, valid or synonymised, information was taken from HARTMAN (1959a, 1965a).

The bibliographic research covered mainly the period ranging from 1758 to 2008 (250 years),
but most of the relevant papers published afterwards have been already included in this work. Many new
combinations, synonymies or nomenclatural changes published after 2008 were also considered here as
well.

As explained above, the bibliographic research was done as completely as possible, but it wasn’t
exhaustive. For this reason, some species were posteriorly found to be missing in the present work. With
the exception of Manayunkia caspica danubialis Bacescu in Dumitrescu 1957, from the Danube River in
Roumania, the biggest part of the missing taxa were recorded from deep waters in the northeastern
Atlantic, mainly by ELIASON (1951), KIRKEGAARD (1980b), AVERINTSEV (1989), and DETINOVA
(1985a). These missing records include the species Aglaophamus circinata (Verrill 1874), Aglaophamus
groenlandiae Hartman 1967, Ammotrypane aulogastrella Hartman & Fauchald 1971, Ammotrypane
nybelini Eliason 1951, Aphroditella hastata (Moore 1905), Aponuphis chistikovi Detinova 1985, Asychis
amphiglypta var. abyssicola Eliason 1951, Boguella ornata Hartman & Fauchald 1971, Bradabyssa
papillata Hartman 1967, Branchamphinome islandica Detinova 1985, Composetia versipedata (Ehlers
1887), Cossura rostrata Fauchald 1972, Dorvillea rudolphi anoculata Hartman 1965, Eteone rarica
(Uschakov 1958), Eunice collini Augener 1906, Euphrosine keldyshi Detinova 1985, Euphrosinella
paucibranchiata (Hartman 1960), Eupistella darwini (Mclntosh 1885), Eusyllis kerguelensis McIntosh
1867, Fauveliopsis scabra Hartman & Fauchald 1971, Kinbergonuphis atlantisa (Hartman 1965),
Melinnampharete eoa Annenkova 1937, Monticellina annulosa (Hartman 1965), Nothria solenotecton
(Chamberlin 1919), Notoproctus scutiferus Wesenberg-Lund 1948, Onuphis ehlersi (McIntosh 1885),
Ophryotrocha minuta Averintsev 1989, Ophryotrocha scarlatoi Averintsev 1989, Paradoneis
abranchiata Hartman 1965, Paronuphis abyssorum (Chamberlin 1919), Potamethus dubius (Eliason
1951), Protomystides orientalis Uschakov 1972, Robertianella platychaeta Detinova 1985, or Syllis
parateinopterona (Licher 1999). All these missing taxa will be included in a future revised version of the
present work.

Keys were provided for the biggest number of taxa possible. The biggest part of these keys were
adapted or copied from published works, being the authorship of the original key or keys always referred.
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Generally, original keys were adapted in order to remove taxa that were not known from Europe, or to
introduce taxa that do occur in European waters and were not present in the original key (generally being
these taxa posterior to the original key). When no published keys were available, a new key was created
in order to include all the species recorded in Europe. If this new key was done with base on a published
synoptic table, the authorship of the table is also acknowledged under the key. In some cases, it was not
possible to include all the recorded species is the keys due to lack of information, mainly due to poor
descriptions. Whenever this happened, it is stated in the key which species of the group are missing.
Some keys present multiple entries for the same taxon. In these cases, after the name of the taxon it is
stated “/in part]”, making this way reference to the fact that there is another alternative route to the taxon
in the same key. All keys are artificial and they do not imply any phylogenetic relationships.

For each family is provided a plate with representative drawings of specimens, or illustrating
particular features of the group. These drawings are not meant to represent particular species present in
European waters, and their only purpose is to serve as supporting illustrations to the keys. The biggest
part of these illustrations was taken from GLASBY et al. (2000), but other sources were used as well.
Authorship is always referred in the figure captions.

A key for all families is supplied at the beginning of the taxonomic section of this work. All
families were included, even if they were not found in European and nearby waters, or if they are not
covered in this work.

For each family is provided the original name and spelling, and the reference of the paper where
the family was named for the first time, as well as the type genus of the family, synonymies (whenever
existing), and remarks found to be interesting or important to the better knowledge of the group and
following keys, as well as information on genera and species. The remarks include, whenever possible,
the estimated number of worldwide valid described genera and species. It is difficult to know exactly how
many taxa have been described, and above all, how many of these are to be considered as valid. Taxa,
mainly genera and species, are described, revised and synonymised continuously, and sometimes either
the synonymies or the validity of some species is not unanimous between all authors. For each family the
given number of valid genera and species is mainly based on the information presented by HUTCHINGS et
al. (2000), complemented by information taken from the Zoological Record® (ISI Web of Knowledge®™),
and on the personal research of the author. A good source for the number of described taxa (but not
necessarily of the valid taxa) is the World Register of Marine Species, also known as WoRMS
(www.marinespecies.org). Besides, for each family the number of genera and species found to be present
in the European waters is also referred, as well as the number of genera and species that were present
among the material studied here.

For each family a key is furnished including all the genera present in Europe. Genera are
displayed by alphabetical order, just after the generic key. The structure of the information given for each
genus follows closely the model used for family. This way, for each genus is given the original spelling
and reference of the publication where the genus was named for the first time, the type species,
synonymies (whenever existing), and remarks, if found necessary. After this information, a key for the
species so far recorded in European and nearby waters of that genus is provided. A useful resource for
information concerning genera, their synonymies, original publications and dates, was Nomenclator
Zoologicus (http://www.ubio.org/NomenclatorZoologicus/index.php).

For each species is provided the original reference, synonymies, selected references, references
for Portugal and studied material (if existing), geographical distribution, depth range, ecology, and
taxonomic remarks, whenever considered necessary, based both on the bibliography and the studied
material. In order to integrate all this information in a coherent form and maintain a uniform structure
through all the work, it was created (in fact, adapted from other works), a scheme that showed to be very
useful. This scheme is here designated as a Species Card, and a typical one would be as follows:

Genus species Author year
Genus species AUTHOR, year: reference pages, figures.
TYPE LOCALITY:
SYNONYMS:
SELECTED REFERENCES:
REFERENCES FOR PORTUGAL:
MATERIAL:
DISTRIBUTION:
REMARKS:
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Each section of these Species Cards is structured as follows:

TYPE LOCALITY: Whenever possible, the data on the type locality was obtained from the
original publication or from publications where type material was studied and data concerning the type
locality given. In the cases where these publications could not be consulted, direct or indirectly, the data
on the type locality was obtained from the Catalogue of the Polychaetous Annelids of the World, by
HARTMAN (19594, 1965a).

SYNONYMS: The considered synonymies follow the publish data by other authors and personal
observations. Whenever the synonymy is doubtful or not unanimous, the name of the synonymised
species is preceded by a question mark [?].

SELECTED REFERENCES: The selected references include publications that were found to be
important for the knowledge of the species. They include publications with drawings or pictures
illustrating the species, papers where the main synonymies are described or established, revisionary works
that include the species, works considered important in order to justify the distribution of the species, and
others. This section follows the authors’ opinion. It was attempted to make it as complete as possible, but
it is not exhaustive, as that was not the intention. This way, while for some readers some important works
may be missing, others may find that some of the works that are here cited are irrelevant. Anyway,
additional references can be found in the publications cited in this section.

REFERENCES FOR PORTUGAL: This section presents the data of ANNEX 5, with the checklist of
the Portuguese polychaetes. All papers that recorded species in Portuguese waters are here cited.

MATERIAL: This section only appears when material from the species was found among the
material studied for the present work, from the SEPLAT and Fauna 1 Campaigns. In this case, the
reference of the station where the material was found is given, together with a short description of the
main features of that station, according to Annex 2, and followed by the number of specimens found and
short comments on them.

DISTRIBUTION: This section includes the known distribution of the species, geographical,
ecological, and bathymetrical. The data was mainly collected from the consulted bibliography, sometimes
complemented by the material studied here. The bathymetry of the species is given in meters. Whenever
depths or depth ranges were given in feet or fathoms, they were converted to meters using the Nautical
Depth Converter from CSGNetwork.com (http://www.csgnetwork.com/nauticaldepthconv.html).

REMARKS: This section refers everything considered important or relevant for the better
knowledge of the species. Comments given in the Remarks section are based in the revised bibliography
and on the personal observations and opinions.

While elaborating this work it was found that some species belonged probably to a distinct genus
from the one where they are actually placed. However, as the biggest part of these cases were detected
while studying the published bibliography, and without studying type or topotype material, it was
favoured to keep the species under the old combination, instead of creating a new combination that could
be proven to be unnecessary, after studying that material. Still, and with some exceptions, these species
are normally listed under the genus where it is though they should be correctly placed, but are keyed and
referred with the present (or old) combination.

Publication dates of the works are particularly important in order to establish synonymies and
valid names, due to the use of the Principle of Priority. In the biggest number of cases, there are no doubts
concerning the date when the work was published, but some incongruences were found while elaborating
the present work.

In some cases, the date that is normally used for the taxon precedes the date when the journal
where that taxon was published was available (a case found in several occasions in relation with the
journal Vie et Milieu). If no information was available pointing to the possibility that the paper was
already available as a reprint before being published in the journal, the publication date of the journal was
the one considered as valid. Other situation was found is which the publication date refers more than one
year (e.g., 1972-73). In these cases, the publication date was considered to be the most recent date (in this
case, 1973).

An opposite case was when there were available reprints with publication dates previous to the
date of the publication of the journal which included the paper (case of LEVINSEN, 1886). In these cases,
the date considered as valid was the older one. There are also some cases where the same work was
published several times, in which case the publication date considered to be valid is also the oldest one
available (case of ARWIDSSON, 1906).

Normally, all these cases are referred in the Bibliography, after the reference of the work with
the problematic publication date. However, there is a case that deserves to be mentioned here, due to its
complexity:
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Malmgren 1867 was published three times in the same year, with some differences between each
publication. BANSE (1977h: 613-614) made some comments on the double publication of the work in the
same year, as a book (MALMGREN, 18674), and in a journal (MALMGREN, 1867b), being the later the
usually quoted publication. As noted by BANSE (1977b), the two publications differ in some spellings
(e.g., Ceratocephale in the first publication, against Ceratocephala, in the second), pagination and other
details, like the units in the text for length measurements. Quoting directly BANSE (1977b), “The second
publication appeared in the Reports of the Proceedings of the Academy in Stockholm, the title page of
the Proceedings for 1867 states that they were issued in 1868 but the last page of Malmgren’s article was
printed in 1867. An indication of the priority is the date, 5 April 1867, of the foreword of the book,
whereas the paper was read at the Academy meeting of 10 April 1867. (...) We assume that the book
became available first and was hence also printed first (...).” This way, Malmgren’s book should be
quoted when citing the first date of publication of the taxa therein described. Finally, there is also a third
publication available, differing from the book only by its cover, which is written in Swedish, instead of
Latin. The consulted copy of this publication lacked the plates, but it is impossible to know if they were
lacking originally or if they were removed posteriorly, in some occasion of its long history.

Concerning the authorship of the papers, due to the great number of bibliographic references it
was decided in the present work to use et al. only for papers with more than three authors, to ease the
identification of a certain publication in the text. Besides, when a publication is cited, the name of the
author or authors appears always in small capital letters (McIntosh as MCINTOSH), and a comma separates
the author from the publication date, whenever necessary. On the other side, every time the authorship of
a taxon is referred, there is no comma separating the name of the author from the publication date, and the
name of the author always appears in lower case or minuscule letters, not in small capital letters (as
Mclntosh, not MCINTOSH). This way it will be easier to distinguish when a taxon is being referred from
when a publication is being cited.

Finally, one important notice. Every time material from a taxon was studied in the present work,
the name of this taxon (family, genus, or species) is preceded (in the keys followed) by an asterisk, *.
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KEY TO FAMILIES OF POLYCHAETA

WORLDWIDE KEY TO THE FAMILIES OF POLYCHAETA:
(adapted from GLASBY ef al., 2000)

REMARKS: All described families of Polychaeta are included in the key below, but some of them are not
discussed in the posterior pages, either because they are not known from the European waters, or because
it was decided not to include them in the present study, for different reasons. The following families are
not known to occur in FEuropean waters: ALVINELLIDAE Desbruyéres & Laubier 1986;
HARTMANIELLIDAE Imajima 1977. The following families do occur in European waters, but for several
reasons (mainly lack of bibliography and poor expertise of the author concerning these groups), were not
included in the taxonomic section: AEOLOSOMATIDAE Beddard 1895, IOSPILIDAE Bergstrom 1914,
LOPADORRHYNCHIDAE Claparéde 1868, MYZOSTOMIDAE Benham 1896, PARERGODRILIDAE Reisinger
1925, POTAMODRILIDAE Bunke 1967, TOMOPTERIDAE Johnston 1865, and TYPHLOSCOLECIDAE Uljanin
1878. The taxa previously included in the ALCIOPIDAE Ehlers 1864, now integrated in the Phyllodocidae
Orsted 1843, were also excluded.

IMPORTANT NOTICE: Throughout this publication, whenever material from a taxon was available and
studied, the name of this taxon (family, genus, or species) is preceded by an asterisk, (*).

la. Segmentation present, 15 or more; macrobenthic and pelagic forms (includes most families).............. 2
1b. Segments present, 13 or fewer; minute interstitial fOrms............ceevveevreieriieriienieeeeeeee e 55
le. Segments present, 13 or fewer (segmentation may be internal); slender, elongate interstitial forms...61
1d. Segments present, 13 or fewer; parasitic or commensal fOrms.............cceccveevercieriieniieneere e 64
le. Segmentation absent; pelagic form; body encased in gelatinous sheath with protuding
PAPILLAC......cooiieiieieeieeeeeee e FLABELLIGERIDAE [in part; formerly “POEOBIIDAE”|*

2a (1a). Prostomium without paired slender antero-lateral antennae (antennae on mid- or posterior

prostomium may be present; the globular antero-lateral projections of onuphids are not antennae)........... 3
2b (1a). Prostomium with paired slender antero-lateral antennae (rarely in addition to a pair of similar
ANEETO-1ALETAL PALPS)...eeeiiiiieit et ettt ettt et et et et e bttt et e en e et e ereesreeneeneeneens 38

3a (2a). Tentacular cirri present, two pairs; parapodial lobes not foliaceous, some dorsal cirri modified as
elytra (= scales); silk-like chaetae may form felt on dorsum; mainly benthic forms.......... APHRODITIDAE*
3b (2a). Tentacular cirri present, one, two or four pairs; parapodial lobes or dorsal cirri foliaceous;
PEIAZIC TOTTIIS ...ttt ettt ettt et s h e s bt e bt e bt e st e ea e e s bt e bt em bt en b e emeesbeesbeenbeeneeeaee 4
3¢ (2a). Tentacular cirri absent; parapodial lobes and dorsal cirri not foliaceous; pelagic or benthic

4a (3b). Tentacular cirri, one pair, very long with internal aciculae; notopodia similar in size to
neuropodia, elongate and ending in foliaceous lappets distally, dorsal cirri and chaetae
ADSENL....oiiiiiii e TOMOPTERIDAE
4b (3b). Tentacular cirri, two pairs; notopodia extremely reduced; dorsal cirri foliaceous; chaetae
PIESEIML. .ttt ettt ettt ettt ettt e e st e et e st e e s bt e s bt e eabee s bt e sab e e e bt e et e e s bt e enbeeeabeeeabeesabeenabee e IOSPILIDAE
4c¢ (3b). Tentacular cirri, four pairs (two pairs foliaceous, anteriorly directed); notopodia present, but
smaller than neuropodia, dorsal cirri foliaceous; chaetae present..........ccocceevverveennenee. TYPHLOSCOLECIDAE

5a (3c¢). Prostomium shovel-shaped; palps paired, heavily papillated subdistally; chaetiger 4 or 5

UNMOAITIEA. ¢ttt ettt ettt naesae e e MAGELONIDAE*
5b (3¢). Prostomium shape otherwise; one pair of extremely reduced palps, or palps absent; chaetiger 4 or
S UNMOAITICA. ..eceveiiiieeie ettt ettt e et eetee e taeereeeraeesseeensaeenseas PILARGIDAE [in part]*
5¢ (3¢). Prostomium shape otherwise; palps paired, grooved; chaetiger 4 or 5 modified, usually enlarged,
and carrying specialised chaetae, iInCluding SPINES........c.cecviruierieriieiieie ettt 6
5d (3c). Prostomium shape otherwise; palps absent or present in various arrangements and forms
including a tentacular crown; chaetiger 4 or 5 unmMOodified..........cccoeririiriiiiiiee e 7

6a (5c). Three distinct body regions; prostomium not posteriorly prolonged; branchiae absent; uncini
[ ESRIS) 1 LSOO U PP CHAETOPTERIDAE*
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pros peri

Figure legend: Important characters for the identification of Polychaeta — Features of the anterior end. A, Macrochaeta
specimen (Acrocirridae). B, Spiochaetopterus specimen (Chaetopteridae). C, Eunice specimen (Eunicidae). D,
Magelona specimen (Magelonidae). E, Platynereis specimen (Nereididae). F, Scoloplos specimen (Orbiniidae). G,
Owenia specimen (Oweniidae). H, Branchiomma specimen (Sabellidae). I, Scalibregma specimen (Scalibregmatidae).
J, Longicarpus specimen (Terebellidae). bra, branchiae; eye, eyes; lant, lateral antenna; mant, median antenna; pci,
peristomial cirrus; peri, peristomium; ppm, multiple grooved peristomial palps; ppp, paired peristomial grooved palps;
pps, palps, sensory ; ppu, palps, ungrooved, paired, peristomial and papillated; prb, proboscis; pros, prostomium; prp,
prostomial grooved palps; tci, tentacular cirrus; tcr, tentacular crown formed by prostomial groove palps. (Adapted from
BEESLEY, ROss & GLASBY, 2000; drawings A-B, D-E, by K. Nolan, C, F-J, by A. Murray).
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6b (5c¢). Body regionation present or absent; prostomium posteriorly prolonged; branchiae present; uncini
Y011 1L SO PTRPRS SPIONIDAE [in part]*

7a (5d). Body regionation present; gut occluded by expanded endoderm, or apparently not present,
nutrition based on the presence of endosymbiontic chemoautotrophic or heterotrophic bacteria; chaetae
present (absent in females of Osedax), not inverted, distributed otherwise; sexual dimorphism may be
present, with pacdomorphic males (OSedax)...........cocvueeverieriiecieecieiie st eeens SIBOGLINIDAE
7b (5d). Body regionation present or absent; gut not occluded, present and functional; chaetae present or
absent, chaetal inversion may be present; sexual dimorphism may be present, with paedomorphic males

(007 77T0) 72,17 TSRS 8
8a (7b). Body with distinct thorax and abdomen; thoracic uncini in neuropodial position, abdominal ones
notopodial (i.€. Chaetal INVEISION)......c.ueruieiiieiieiieieet ettt ettt e et et et ettt e st e st e teenseenseeneesneesneenseeneeenes 9
8b (7b). Body regionation present or absent; chaetae, if present, not inverted..............ccoevvevvveviieieneennenns 11

9a (8a). Palps paired, grooved; chaetae of first two parapodia thickened (paleae), forming an

OPCTCUIUINL. ...ttt ettt ettt et et eeebestaesteesseesseesseesseessesseessaenseessesssesssessaeseenseessennnens SABELLARIIDAE
9b (8a). Palps in form of tentacular crown; chaetae of first parapodia similar in form to those following
(operculum, if present, 8 modified tENtACIC).........ccuieriieiieierieiieieee et 10
10a (9b). Thoracic membrane present; tube Calcarcous............ccvevverreerieecrenieseeneerie e SERPULIDAE*
10b (9b). Thoracic membrane absent; tube OtheTrWiSE.........ccvveerriievieeiiieeieeeiee e SABELLIDAE*

11a (8b). Posterior (abdominal) parapodia shifted dorsally; aciculae present only in posterior

F0T01 0] o To T S FO OO ROORPRUURUPSTRTRRRP ORBINIIDAE*
11b (8b). Posterior parapodia not shifted dorsally; aciculae absent.............ccoccvrvierierieiiecenieeieeeeeee. 12
11c (8b). Posterior parapodia not shifted dorsally; aciculae present throughout..............cccooceviriiincnncne. 32

12a (11b). Parapodia of chaetiger 1 anteriorly directed and wrapping around head; elongate postchaetal

LODES PIESCIL. . vevietieiieieetesete sttt et ettt et eete e teesbeesbeesbessaesaeesseesseessesseesseesseesseesseessesssasseesseensesnsesssesseensennns 13
12b (11b). Parapodia of chaetiger 1 more or less laterally directed and free from head; postchaetal lobes,
1T PIESent, NOt CLOMGALE........ciiiiiieiiieii ettt ettt ettt et e et e e beesae st e sae e beesseesseessesssasseesseesseessessnessseees 14

13a (12a). Chaetae of first parapodium elongate, forming a cage around head; parapodia biramous
throughout; postchaetal lobes flask- or spindle shaped...........ccccveeiivciinienienieennnnen. POECILOCHAETIDAE*
13b (12a). Chaetae of first parapodium similar in form to other chaetae; parapodia biramous, except for a
series of midbody segments which lack notopodia; postchactal lobes of various

)1 o1 TSRS TROCHOCHAETIDAE
14a (12b). Uncini absent; paleae absent in first parapodia............ccceevvveriveciieiienieniesiee e 15
14b (12b). Uncini present, usually pectinate; paleae usually present in first parapodia............cccceveruenene. 29
14c¢ (12b). Uncini present, usually crested; paleae absent in first parapodia............cceeeeeievcvereeneeneenenne. 30

15a (14a). Branchiae present, attached to peristomium, digitiform or tapering, four or more pairs (may be

retractable); body papillate and/or with gelatinous sheath................cc..o........ FLABELLIGERIDAE [in part] *
15b (14a). Branchiae absent (though functionally similar abdominal vascullar lamellaec may be present);
DOAY SUITACE OTNEIWISE. ... eetieiieiieteee ettt ettt et e st e st e s et e bt e et st e eneeeneeeneesneennean 16
15¢ (14a). Branchiae present, emerging from parapodia; body surface otherwise..........ccceceeeeeeeeeiennenne. 19
15d (14a). Branchiae present, emerging from dorsum (may be restricted to anterior or posterior region;
rarely fused basally to notopodia); body surface Otherwise.........cceccveruierrieiieienienieieeee e 21
16a (15b). Parapodial lobes absent or papillar; body surface often smooth and shiny...........cccccccceeenee. 17
16b (15b). Neuropodia at least represented by low ridges (tori); body surface otherwise......................... 18

17a  (16a). Body fusiform  with deep mid-ventral groove; inter-ramal papilla

Y0 1TSS USRS OPHELIIDAE [in part]*
17b (16a). Body usually more or less cylindrical, without mid-ventral groove; inter-ramal papilla
PIESEIE. ettt ettt ettt ettt ettt sttt ettt sttt et s bt e ettt st e ettt e bt e e b e e s beeeaaee e FAUVELIOPSIDAE
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Figure legend: Important characters for the identification of Polychaeta — Parapodia. A, stylised nereidid parapodium.
B, transverse section of a nereidid showing parapodia, body wall and coelom. C-l, parapodia from various polychaetes:
C, Scoloplos specimen (Orbiniidae), anterior thoracic parapodium from chaetiger 4; D, Scoloplos specimen (Orbiniidae),
mid-abdominal parapodium from chaetiger 28; E, Eurythoe specimen (Amphinomidae), parapodium of chaetiger 13; F,
Eunice specimen (Eunicidae); G, Paleaquor specimen (Chrysopetalidae); H, Nephtys specimen (Nephtyidae); I,
Scolelepis specimen (Spionidae). aci, aciculae; bra, branchia; emu, circular muscle; dci, dorsal cirrus; gut, gut; ilg,
inferior ligule; Imu, longitudinal muscle; nep, nephridium; neuc, neurochaetae; nop, notopodium; notc, notochaetae;
nup, neuropodium; omu, obligue muscle; pal, paleae; pcl, postchaetal lobe; slg, superior ligule; vbv, ventral blood
vessel; vci, ventral cirrus; vne, ventral nerve chord. (Adapted from BEESLEY, ROSS & GLASBY, 2000; drawings C-G, by A.
Murray, H-1, by K. Nolan; A, after MEGLITSCH, 1972; B, after BARNES, 1974).

18a (16b). Prostomium bluntly conical; median chaetigers not elongate; multidentate hooded hooks in
single rows in posterior neuropodia (and NOtOPOAIa)........cceerveerreerierieerienierieeie e CAPITELLIDAE*
18b (16b). Prostomium part of complex fused unit; median chaetigers not elongate; small, non-hooded
hooks arranged in dense irregular fields in neuropodia............ccccvevveeiercienieneeneee e OWENIIDAE*
18c (16b). Prostomium narrow, keel- or ridged-shaped; median chaetigers elongate, with prominent tori
encircling body (bamboo-shaped); hooks with subdistal beard (non-hooded), arranged in single rows in
0TS L0 ) 0T 4§t T RPN MALDANIDAE*
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19a (15c¢). First trunk segment with both notopodia and neuropodia, though smaller than those following;

neuropodial short, more-or-less conical lobes, hooks abSent............ccoeveriiiiiiiiiiiiiieeeeee e 20
19b (15c¢). First trunk segment a smooth ring, lacking parapodia; neuropodia low ridges (tori); dentate
ROOKS PIESEIL......eeieiietieiiee ettt ettt ettt e et et et e enteeseesneenneeneenees ARENICOLIDAE*

20a (19a). Dorsal and ventral cirri present; short tufted parapodial branchiae; body fusiform or with long

tapered abdomen, never grooved mid-ventrally...........cocoooiiiiiiiieiiieniec e SCALIBREGMATIDAE*
20b (19a). Dorsal and ventral cirri absent; single, tapering parapodial branchiae; body fusiform, usually
with deep mid-ventral GroOVe.........cooouiiiiiiiiiei e OPHELIIDAE [in part]*

21a (15d). Palps present, grooved, usually paired (palps may be lost, in which case palpal scars always

PIESEIIE). et eutieeeie ettt ettt etteestteetteeaeeesteeeateesteeensaeensaeensaeeasseenseeenseeensaesasaeensaeensseansaeenseeensaesnseesnseesnsaesnsaennse 22
21D (15d). PalPs ADSCNL.......ocuiiieieieieie ettt ettt ettt et e sttt ettt e e n et e b e et e nte et e ene e ne et enes 26
22a (21a). Branchiae flattened slightly, more or less triangular; hook chaetae present.............ccccceevenee. 23
22b (21a). Branchiae digitiform, slender; hooks absent.............coceeoiiiiiiiiniiiiinieeeeee e 24
23a (22a). Prostomium posteriorly prolonged; capillary chaetae with smooth margins; all hooded hooks
slender with shaft more or less straight............cccooueeviiiiiiiiiiiciceceeeee e SPIONIDAE [in part]*
23b (22a). Prostomium not posteriorly prolonged; capillary chaetae include smooth and/or hirsute types;
some hooded hooks enlarged and strongly curved............ocoveevieiieienieniecieece e UNCISPIONIDAE

24a (22b). Body divided into three regions; strongly elongate median chaetigers with nearly complete
Circlets Of SIMPLE SPINES....c.eervieeierieeierieit ettt ebeeaeeseessaesseenseenseas LONGOSOMATIDAE
24b (22b). Body regionation absent, median chaetigers not elongate, circlets of spines absent................ 25

25a (24b). Body covered with epidermal papillae; compound falcate chaetae present........ ACROCIRRIDAE
25b (24b). Body surface smooth; compound chaetae absent............ccceeveveireeirvenieniiennenns CIRRATULIDAE*

26a (21b). Branchiae paired, filifom; capillary chaetae serrated ; hooks bidentate, hooded....... QUESTIDAE
26b (21b). Branchiae, if present, paired, filiform; capillary chaetae smooth; hooks distally dentate,
UNPLOLECLEd. ... CIRRATULIDAE [in part; formerly “CTENODRILIDAE”]*
26¢ (21b). Branchiae present, otherwise; capillary chaetae smooth or serrated; hooks absent.................. 27

27a (26¢). Body ovoid or dumbbell-shaped; body surface with epidermal papillae; cuticularised shield

covering venter Of POSLErior €Nd..........couevuiririririeieieieresne ettt STERNASPIDAE*
27b (26¢). Body longer than wide, more or less cylindrical; body surface smooth; cuticularised shield
Y0 11<) 1L SRS 28

28a (27b). Dorsal branchiae paired, flattened, on anterior segments; peristomial ring absent (peristomium

around MOUth ONLY)......oiiiiiiie ettt PARAONIDAE*
28b (27b). Single dorsomedial branchial filament arising from anterior chaetiger; peristomium a single
TIIL ettt ettt ettt e e et e b e b et e et et ea e e e h e e bt et e e a bt ea et ekt e bt e bt e bt e n bt et e eateeheeehe e bt e bt enteenteentenbeenbean COSSURIDAE

29a (14b). Tentacles outside buccal cavity; capillary chaetae with finely serrated margins; tube cone-

shaped, made of cemented sand Grains............c..ccueevveeieniesiieceeie et ee e es PECTINARIIDAE*
29b (14b). Tentacles within buccal cavity; capillary chaetae with smooth margins; tube
OLHBIWISE. ...ttt ettt ettt ettt ettt ettt b st ettt sa ettt et sa et et sa e ene AMPHARETIDAE*

30a (14c). Sharply curved spines present in anterior neuropodia; capillary chaetae with smooth margins;

thoracic uncini long-shafted (acicular)...........coccveeiieienieniecere e TRICHOBRANCHIDAE*
30b (14c¢). Anterior curved spines if present not neuropodial; capillary chaetae with smooth or serrated
margins; thoracic uncini usually without shafts (avicular)...........c..cocviiiininiiiiiinincee 31

31a (30b). Body regionation absent, parapodia similar in position and basic structure throughout; spines

present in anteriormost NOtOPOAIA. ........eerueerureieeieeiiee ettt ee s ALVINELLIDAE
31b (30b). Body usually differentiated into swollen thorax and tapering abdomen; anterior notopodial
SPINES ADSEIL... .. eeieietieteete ettt ettt et e e e et et et e e st e et e e bt e bt enteeneesneesneeteenteeneeeneenneens TEREBELLIDAE*
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Figure legend: Important characters for the identification of Polychaeta — Chaetae. A-F, capillaries: A, smooth capillary;
B, C, hirsute capillaries; D, spinose capillary; E, F, pinnate capillaries. G-L, comb and furcate (forked) chaetae: G, comb
chaeta; H, lyrate chaeta; I, J, furcate chaetae; K, L, ringent chaetae. M, N, compound chaetae: M, falciger; N, spiniger.
0, P, pseudocompound chaetae: O, spiniger; P, falciger. Q-Y, spines: Q, R, spionid-type spines; S, T, chaetopterid-type
spines; U, V, weakly curved spines; W, sharply bent or curved spine; X, harpoon-shaped spine; Y, spine with series of
subdistal spinelets. A, Reteterebella specimen (Terebellidae); B, C, Lanassa specimen (Terebellidae); D, Y, Harmothoe
specimen (Polynoidae); E-F, Poecilochaetus specimen (Poecilochaetidae); G, Eunice specimen (Eunicidae); H,
Scoloplos specimen (Orbiniidae); I-L, Euphrosine specimen (Euphrosinidae); M-N, generalised chaetae (Nereididae); O,
P, Sthenelais specimen (Sigalionidae); Q, Boccardia specimen (Spionidae); R, Boccardia specimen (Spionidae); S-T,
Spiochaetopterus specimen (Chaetopteridae); U-V, Scolecolepides specimen (Spionidae); W, Terebellides specimen
(Trichobranchidae); X, Phylo specimen (Orbiniidae). (Adapted from BEESLEY, Ross & GLASBY, 2000; A-C, after
HUTCHINGS & GLASBY, 1988; D, O, P, Y, after HUTCHINGS & MURRAY, 1984; E, F, after READ, 1986; G, after FAUCHALD,
1986; H, X, after DAY, 1977; I-L, after KUDENOV, 1993a; M, N, after HUTCHINGS & REID, 1990; Q, R, U, V, after BLAKE &
KUDENOV, 1978; S, T, after BHAUD, 1972; W, after HUTCHINGS & PEART, 2000).
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32a (11c¢). Ventral cirri absent; ctenognath jaw apparatus with many small dentate maxillae (jaws may be
reduced t0 Varying deIEES).......ccouerierieruieieeieeiientiesteeteeteseeeseeeseeeee e sneesseeneeens DORVILLEIDAE [in part]*
32b (11c). Ventral Cirri abSent; JAWS @DSCNL......c.cccuieiirierieriieiieteeeeseesie e eaeseee e esaeeseessesseesseesseenseessens 33
32¢ (11c¢). Ventral cirri present, cirriform or tapering; jaws absent or present (but sructure otherwise)....34
32d (11c¢). Ventral cirri absent (though inflated pads may be present); jaws present, structure
0] 1 43 g 1RSSR 37

33a (32b). Body disc-shaped, flattened; palps absent; long transverse notopodial ridges carrying

notochaetal spines; median antenNa PreSent........oovireerierierierieriereee et saeas SPINTHERIDAE
33b (32b). Body shape otherwise; palps present; notopodial lobes slender lacking chaetae (but with
aciculae); median antenna abSENt...........c.cciivvieiieiiieecieere et APISTOBRANCHIDAE
34a (32c¢). Hook chaetae absent; comb chaetae absent; jaws Otherwise..........ceeeverierieriereesiieieeieeeeeens 35
34b (32c¢). Hooks present (in neuropodia), falcate or dentate; comb chaetae present; labidognath jaw
APPATALUS ...ttt eutteeitee et ettt e et ettt e st e e ettt e shbe e bt e e sb b e e bt e e bt e e bt e e b e e e bt e e bt e e a bt e e bt e e bt e e bt e eab et e bt e e b et e bt e eabeeebeeeabee 36

35a (34a). Prionognath jaws with four pairs of maxillae; maxillary carriers paddle-shaped, loosely
attached to base 0f MX L.......cccooiiiiiiiiiii s HARTMANIELLIDAE
35b (34a). Single pair of lateral scissor-shaped jaws; maxillary carriers slender........... ICHTHYOTOMIDAE
35c¢ (34a). Ctenognath jaw apparatus with many small dentate jaw maxillae (jaws may be reduced to
varying degrees); maxillary carriers absent or if present, short and often fused to base of Mx I as
DASEPIALE. ... ettt ens DORVILLEIDAE [in part]*

36a (34b). Paired ventro-lateral palps comprising short, ringed basal palpophore and distal palpostyle

(resemble antennae); single peristomial ring, carrying or not paired Cirfi.........ccccceveeruereerueeene ONUPHIDAE*
36b (34b). Paired ventro-lateral sensory palps more-or-less smooth, or beaded (resemble antennae); two
peristomial rings, CIirri Present O @DSENL........c.veuerueriirereeeieiieieteie ettt see e ens EUNICIDAE*

37a (32d). Dorsal cirri present, represented by button-like to lamellate lobes; prionognath jaw apparatus
with variable number of maxillac (may be symmetrical or asymmetrical).............cccoeeveevenn. OENONIDAE*
37b (32d). Dorsal cirri absent; labidognath jaw apparatus with 4 pairs of maxillae........ LUMBRINERIDAE*

38a (2b). Large fusiform postchactal lobe adorned with sensory hairs; ventral cirri absent; aciculae

ADSCIE. .. cuie sttt a e s h et ea ettt h e bt sae b e te e ABERRANTIDAE
38b (2b). Postchaetal lobes not enlarged; ventral cirri present; aciculae present...........c.oeceevvervvecveeiennenns 39
39a (38b). Some dorsal cirri modified as elytra (= scales); benthic forms...........cceceeevevievieeceiciencieneenne. 40
39b (38b). Dorsal cirri foliose throughout; pelagic and benthic forms............ccoocevieiieiieiinieneeee, 43
39c¢ (38b). Dorsal cirri otherwise; benthic fOrmS.........c.coveriiiviiiiiiieicecceeeeeeee e e 47

40a (39a). Elytra alternating throughout body; silky fibre-like notochaetae used to line tube; facial

TUDEICIE PIESENL......ieuvieiiieiieetiett et ete sttt e e st e st e bt esbeesseesseesaeseenseessesssesssesseenseansesnsenssenns ACOETIDAE*
40b (39a). Elytra alternating anteriorly, present on all chaetigers or absent posteriorly; notopodial silk
chaetae absent; facial tUDEICIE ADSENL..........c..ooiiiiiiiiiieie e ee e e e e e e e eereeeeeneeeean 41
41a (40b). Compound chaetae with appendages distally falcate..........ccooeevviveiirceirivenieniienene PHOLOIDAE*
41b (40b). Compound chaetae with appendages both falcate and spinigerous.................... SIGALIONIDAE*
41c (40b). Compound Chactae ADSENL.........c.ccveriieriieiieiieieeeeie ettt se et e e steesseeseesbeessesssessaeseas 42
42a (41c). Neuropodia distally truncate, with sclerotinised ridges; neuroaciculae elongate, axehead-
shaped distally; capillary chaetae SMOOth...........cccoecvireierierieie e EULEPETHIDAE
42b (41c). Neuropodia distally tapered, without sclerotinised ridges; neuroaciculae distally tapered;
capillary Chaetae SPINOSE.......eecviriirieriieiieie ettt sttt et e et eenaessaesse e seenseenseennesnees POLYNOIDAE*
43a (39b). Notopodia represented by dorsal Cirri ONlY.......c..ccvevierieriieiieiieiieseeie et see e 44
43b (39b). Notopodia represented by at least one chaetal lobe and/or chaetae.................... LACYDONIIDAE
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Figure legend: Important characters for the identification of Polychaeta — Chaetae. A-F, hooks: A, B, hooded
multidentate hook in lateral (A) and frontal (B) view; C, unprotected bidentate hook; D, hook with subdistal beard; E,
hooded bidentate hook; F, unprotected multidentate hook. G, H, uncini: G, pectinate uncinus, lateral and frontal views;
H, crested uncinus, lateral and frontal views. A, B, Mediomastus specimen (Capitellidae); C, Myriochele specimen
(Oweniidae); D, Maldane specimen (Maldanidae); E, Boccardia specimen (Spionidae); F, Terebellides specimen
(Trichobranchidae); G, Amythasides specimen (Ampharetidae); H, Reteterebella specimen (Terebellidae). (Adapted
from BEESLEY, ROSs & GLASBY, 2000; A, B, after WARREN, HUTCHINGS & DOYLE, 1994; C, after BLAKE, 1984; D, after
GREEN, 1991; E, after BLAKE & KUDENOV, 1978; F, after HUTCHINGS & PEART, 2000; G, after HOLTHE, 1986b; H, after
HUTCHINGS & GLASBY, 1988).

44a (43a). Benthic forms; all chaetae compound spinigers with shafts distally spinose and
INFTALEA. ...ttt ere e ens PHYLLODOCIDAE [in part]*
44b (43a). Pelagic forms; compound spinigers with shafts not inflated/spinose distally.........c...ccc.c........ 45

45a (44b). Median antenna present; eyes with large camera-type lenses; capillary chactae
PIESCIL. ...ttt PHYLLODOCIDAE [in part; formerly “ALCIOPIDAE”]*

45b (44b). Median antenna absent; eyes otherwise; capillary chaetae absent...........ccoceevveeiievieiienieennnne, 46

46a (45b). Pharynx with terminal papillae only; compound chaetae with oar-shaped or slender

(SPINIETOUS) APPENAAZES. .. .eeuveeereeirerieiieteeieetesteseesteesseeseesseesseasaessaenseeseesesnsennnes LOPADORHYNCHIDAE
46b (45b). Pharynx densely covered with vey long papillae; compound chaetac all
SPIMIGETOUS. ..e.vveeeteeeetienteenteessesetesssesseesseesseasseanseaseesssansaenseenseansesssesssesseensesnseansesnsesssenseensenns PONTODORIDAE

47a (39c). Caruncle present, conspicuous, bordered by ciliary nuchal band; chaetae calcified, hollow....48
47b (39¢). Caruncle absent, nuchal organs usually indistinct ciliated grooves or eversible cones (rarely
paired posterior 10ops); chaetae chitinous With COTE.........c.covveriiriieriieiicieece et 49

48a (47a). Notopodia short, cylindrical or conical; single tufted notopodia branchiae; furcate chaetae not

TINEZEA. et ettt ettt et et et et et e e bt et e et e e st e teenseenbeesseesaeesee s e enseenseentees e e seenseenseenbeesnenrean AMPHINOMIDAE*
48b (47a). Notopodia elongated crests, many small, branching branchiae along notopodial crests; furcate
chaetae include ringent and NON-TINZENE tYPES.....ccveecvrrrerrierieriieieeierieseeseesseesseeaesnens EUPHROSINIDAE*
49a (47b). Four jaws in a cross, each supported basally by an aileron...................... ...GLYCERIDAE*
49b (47b). Two pairs dorsoventral jaws, not in a cross or supported basally............cccceeveennene PISIONIDAE*
49¢ (47b). One pair lateral jaws (macrognaths), dorsal and ventral arc accessory jaws pieces
(micrognaths) and sometimes also CheVIONS...........ccovieiiieiiiiieieeeeeeee e GONIADIDAE*
49d (47b). Jaws absent, or one pair 1ateral JAWS.........cccccvverierieriiiie et 50

50a (49d). Prostomium shape quadrangular to pentagonal; inter-ramal cirrus (branchiae) present in
anterior parapodia (rarely Cirrus aDSENT).......c.cccveeieriieriieiieeierieieerieeee et eeeereeeeeseeenseens NEPHTYIDAE*
50b (49d). Prostomium shape otherwise; inter-ramal Cirrus abSent...........cccevverueruererereeereeieieeee e 51
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51a (50b). Notochaetal paleae present, arranged in fans across dorsum..................... CHRYSOPETALIDAE*
51b (50b). Notochaetal paleac abSENL.........ccvecvieiieieriieriieie et ste st e et ae e see et e esreesaessaeseensesnsesnneenes 52
52a (51b). Dorsal body surface with large spherical epidermal papillae arranged in two or more rows;
proventricle present, but iNCONSPICUOUS. ......ccverueeurererierterieierieeieeteeereneenre e sieeneeneens SPHAERODORIDAE*
52b (51b). Body surface usually smooth (rarely papillated, if so, not in rows); proventricle with radiating
muscle fibres present (visible through body Wall)...........ccooeoiiiiiiiiie e, SYLLIDAE*
52c¢ (51b). Body surface smooth; proventricle absent.............ccuevvieevieierieniiesieeie et see e 53

53a (52¢). Four to eight pairs of tentacular cirri on at least two reduced achaetous segments; compound

CRACLAC PIESCIL......eiiuiiiieiietiete ettt et te st e st et et e et e eta et e e beesseessesaaesseenseensesnsesssensaensanns HESIONIDAE*
53b (52c). Three or four pairs of tentacular cirri on collar-like segment; compound chaetae
PIESCIIE...e.eeitientieete et eete et e et estee st e bt eseeeseesseesseesseenseenseenseessessaeseenseensesnsesnsesseenseenseenseennensaenseens NEREIDIDAE*
53¢ (52¢). Two pairs of tentacular cirri; compound chaetae absent..............cccc.e... PILARGIDAE [in part]*
53d (52c¢). Tentacular cirri absent; compound chaetae present Or absent..........c.occvevvereeecienieneeneeneennenee. 54

54a (53d). Notopodia with lobes and chaetae; chaetaec include spinose capillaries and compound

] 71180 ¢SS PARALACYDONIIDAE*
54b (53d). Notopodia without lobes (only dorsal cirrus, which may be enlarged) or chaetae; all chactae
simple, distally CUrved SPINES.........cccverieriieiieieeie et NAUTILINIELLIDAE

55a (1b). Prostomium with paired antero-lateral appendages; parapodia represented only by an "inter-
ramal” parapodial cirrus; hOOKS abDSENLt...........eeiiieiiiieieieseee ettt NERILLIDAE
55b (1b). Prostomium without antero-lateral appendages; parapodia represented by notopodial cirri and
low ridge-like neuropodia (tori); chaetac include multidentate, unprotected hooks with slender

SIATES .. ettt et ae b e nbeeraeetaenraenreas PSAMMODRILIDAE [in part]
55¢ (1b). Prostomium without paired antero-lateral appendages; parapodia absent.............ccccceevvererenne 56
562 (55€). ChaGtae PIESCINL.....c.eevuieiieiieieeiietieteeieetestesteesseeseestesseesseeseesseassesssesseessaesesnsesssesssesseenseensenns 57
56D (55€). Chaetae @DSENL.......ecicueieiieiiieeiieecieeeteeeieeeieesteeebeesbeeebeessbeessseessseeasseesssaessseesssaesnsessssesensennnne 60
57a (56a). Peristomial ring absent (peristomium only around mouth)...........ccoecevieiieiirieiieneneeeeee 58
57b (56a). Peristomial ring PreSeNt.........cceevieriieiieieiieriierteeieeee e seesreesseesessnesssesseens PARERGODRILIDAE
58a (57a). Dentate hooks present............cc.cceueneee CIRRATULIDAE [in part; formerly “CTENODRILIDAE”]*
58b (57a). Hooks absent (capillary chaetae only)........ccoceeciieieriieiieiieie e 59
59a (58b). Epidermal coloured glands absent............cccevvvevieienieniieniieiesieseeie e POTAMODRILIDAE
59b (58b). Epidermal coloured glands present...........ceveereereeieniciieniese e AELOSOMATIDAE
60a (56b). Pygidial cirri enlarged, toe-like, adhesive appendages...........cceeevereverieniieniieiienienieieeee e
............................................................................... DORVILLEIDAE [in part; formerly “DIURODRILIDAE”]*
60b (56b). Pygidial cirri, if present not toe-like, adhesive...........ccoovvevvrcieriennnn. DORVILLEIDAE [in part]*
612 (1¢). Parapodia @DSENL...........cceevuieriieiieiieiectiete et ete et e e e steebe b e et e etaesseebeessaesbeesaessaesreeseenseenaenees 62
61b (1c). Parapodia uniramous throughout.............ccoecvirieiieiiiniire e SACCOCIRRIDAE
61c (1c). Both notopodia and neuropodia present over part of body; chaetae include multidentate,
unprotected hooks with slender shafts............coccoeiieiininini PSAMMODRILIDAE [in part]

62a (61a). Pygidium bilobed (deeply furcate resembling toes) with adhesive glands, pygidial cirri absent;

DUCCAL OFZAN PIESEIL....evetieiieiieiete ittt ettt et e ste st e be et et e esees s e e eaebesseebeeseeseeneensenseeseateeseeseeneeneensesensees 63
62b (61a). Pygidium not bilobed, inflated, with adhesive glands and sometimes two or three pygidial
CirTi; buccal Organ @DSENT........coiiiiiiiieiiie et POLYGORDIIDAE*

63a (62a). Paired palps distinct from prostomium, with internal cavities connected behind
BIAIIL .. PROTODRILIDAE
63b (62a). Paired palps extensions of prostomium, without internal cavities.............. PROTODRILOIDIDAE
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64a (1d). Body disc-shaped; posterior end not cleft; jaws absent; symbiont of

€CHINOARTINS. .....cuiiiiieiiicie et MYZOSTOMATIDAE
64b (1d). Body longer than wide; deeply cleft posterior end forming two large “feet”; jaws present,
prionognath type; symbiont of decapod Crustaceans.............ccevverieereeeeereenieneeieeenens HISTRIOBDELLIDAE

C mXV’\E;:%@/me

\_ng/ mxIV
&

mxlvmﬁ;
mxIll 7

Figure legend: Important characters for the identification of Polychaeta — Jaws and arrangement of maxillae of Eunicida
sensu stricto. A, Ctenognath type. Dorvilleidae, Schistomeringos specimen. B-D, Priognath type: B, Hartmaniellidae,
Hartmaniella specimen; C, Oenonidae, Oenone specimen; D, Histriobdellidae, Stratiodrilus specimen. E-G, Labidognath
type: E, Onuphidae, Hirsutonuphis specimen; F, Eunicidae, Eunice specimen; G, Lumbrineridae, Lumbrineris specimen.
bp, basal plate; car, carrier; cpl, cutting plate; ibp, inferior basal plate; ifd, inferior free denticle; Isp, lateral support;
mxl-V, maxillary plates I-V; man, mandible; sbp, superior basal plate; sfd, superior free denticle; sha, shaft. (Adapted
from BEESLEY, R0OSS & GLASBY, 2000; drawings A, C-G, by A. Murray, B by K. Nolan; B, after IMAJIMA, 1977a; D, after
HASWELL, 1900).
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FAMILY ABERRANTIDAE Wolf 1987

AS: ABERRANTIDAE WOLF, 1987: 50.

TYPE GENUS: Aberranta Hartman 1965.

REMARKS: The first species of this family was described by HARTMAN (1965b), as Aberranta
enigmatica, and considered as belonging to an unknown family, close to Spionidae. The family
Aberrantidae was created by WOLF (1987) to include Aberranta palpata Hartman 1965, and a new
species, A. palpata. The family was revised recently by MACKIE, PLEUJEL & ROUSE (2005), and two new
species were added, 4. banyulensis and A. sulcata. This way, the Aberrantidae includes at present a
single genus, Aberranta, and four species, as follows:

Aberranta enigmatica Hartman 1965 — East of Block Canyon, New England, 300 meters [type species];

Aberranta palpata Wolf 1987 — off Apalachicola River, Florida, Gulf of Mexico, medium sand, 36
meters;

Aberranta banyulensis Mackie, Pleijel & Rouse 2005 — Banyuls-sur-Mer, France, Mediterranean Sea,
mud with detritus, 40 meters;

Aberranta sulcata Mackie, Pleijel & Rouse 2005 — SW Flynn Point, Hoi Ha Wan, Hong Kong, China,
silty sand, 9 meters.

The bibliography concerning the group is scarce. The most important work is the above
mentioned paper by MACKIE, PLEUEL & ROUSE (2005), where the four species are revised and/or
described, and the relationships among them examined using a morphology-based cladistic analysis.
Other works include HOBSON (1971), WOLF (1984f, 1987), and PLEDEL (2001%).

Only one species is known to occur in Europe, in the Northwestern Mediterranean Sea.
Specimens of Aberranta were also recorded from muddy sediments in the NW Irish Sea and in the Clyde
Sea area, which might represent an additional species, but the currently available material is too
fragmentary to allow a description (MACKIE, PLEUEL & ROUSE, 2005).

palp

vlam

Figure legend: Family Aberrantidae. Aberranta specimen. A, anterior end with most dorsal and ventral lamellae
missing, dorsal view; B, middle parapodium with chaetae omitted; posterior view. bra, branchia; dlam, dorsal lamella;
palp, palp; seh, sensory hairs; vlam, ventral lamella. (Adapted from BEESLEY, ROSS & GLASBY, 2000; after WOLF, 1987).

GENUS Aberranta Hartman 1965
Aberranta HARTMAN, 1965b: 155.
TYPE SPECIES: Aberranta enigmatica Hartman 1965.

Aberranta banyulensis Mackie, Pleijel & Rouse 2005
Aberranta banyulensis MACKIE, PLEUEL & ROUSE, 2005: 203-204, figs. 2, 5-8, table 2.
TYPE LOCALITY: Banyuls-sur-Mer (France, Mediterranean Sea): 42°30.17”N, 03°09.48”E, mud with
detritus, 40 meters.
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SELECTED REFERENCES: Aberranta sp.n. — MACKIE & PLEIJEL (ms. in MACKIE, 1996, PAPER VII): 11-
15, figs. 3, 5-6. Aberranta — PLEUEL, 2001k: 175-176, fig. 44.1.

DISTRIBUTION: Mediterranean Sea: Banyuls-sur-Mer (France), 32-80 meters, on mud and sandy mud
with detritus; coast of Catalonia (Spain), not distant from its type locality (SERGI TABOADA, personal.
communication, July 2006); coast of Murcia (Spain), in maérl (personal observation).
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*FAMILY ACOETIDAE Kinberg 1856

AS: ACOETEA KINBERG, 1856: 386.

TYPE GENUS: Acoetes Audouin & Milne Edwards 1832.

SYNONYMS: POLYODONTIDAE Augener 1918 [not Bonaparte 1837 (Pisces, based on Polydon Schneider
1801); see PETTIBONE (1989: 6)].

REMARKS: The family Acoetidae Kinberg 1856 gathers a group of polychaetes with long bodies partially
covered by elytra and slightly flattened dorsoventrally. They occur generally at low densities, but when
present they are very conspicuous, due both to their big size (they can reach lengths of up to 1 meter and
widths of 40 mm), and to their tubes. They live in tough tubes deeply embedded in the substrata, made of
long silk-like chitinous fibers (modified chaetae produced from the notopodia), woven into a criss-cross
spiral, and normally mixed with mud, clay or sand.

The family Acoetidae is at present considered to be formed by 8 genera, 48 species (one of
which doubtful), and one doubtful subspecies, while 3 other genera and 19 described species are
considered to be synonymies, and 3 species indeterminate or catalogued as incertae sedis (PETTIBONE,
1989; SHEN & WU, 1993; BEN-ELIAHU & FIEGE, 1994; NISHI, 1996b; IMAJIMA, 1997; WU et al., 1997,
FIEGE & BARNICH, 1998; BARNICH & FIEGE, 2003; BARNICH & STEENE, 2003; PALMERO et al., 2008).
The list of the valid genera, species and subspecies is as follows:

Acoetes Audouin & Milne Edwards 1832 — 12 species: A. bataensis Pettibone 1989 [off Bata, Equatorial
Guinea]; 4. bicolor (Grube 1877) [Mouth of Congo River, West Africa]; 4. congoensis
Pettibone 1989 [off Congo, West Africal; A. flagelliformis (Wesenberg-Lund 1949) [off
Bustani, Iran, Persian Gulf, 65 meters]; 4. grubei (Kinberg 1856) [Guajaquil, Ecuador, 46
meters]; A. jogasimae (Izuka 1912) [Sagami Bay, Japan, 530 meters]; 4. melanonota (Grube
1876) [Philippine Islands]; A. mohammadi Pettibone 1989 [Hawalli, Kuwait, Persian Gulf, near
low tide mark]; A. mortenseni (Monro 1928) [Taboga, Panama (Pacific)]; 4. pacifica (Treadwell
1914) [off San Diego, Southern California, 91-163 meters]; 4. pleei Audouin & Milne Edwards
1832 [type species; Martinique Island]; A. southcarolinensis Pettibone 1989 [off South Carolina,
North Atlantic, 37 meters].

Euarche Ehlers 1887 — 4 species: E. cristata Niiiez in Palmero, Martinez, Brito & Nuiiez 2008 [Canigo
Baixo, Madeira Island, 75 meters]; E. maculosa (Treadwell 1931) [Marinduque Island,
Philippine Islands, 194 meters]; E. mexicana Pettibone 1989 [Gulf of Mexico, 604 meters]; E.
tubifex Ehlers 1887 [type species; Gulf of Mexico, 216 meters].

Eupanthalis Mclntosh 1876 — 5 species: E. aena (Moore 1903) [Suruga Bay, Honshu Island, Japan,
115-137 meters]; E. edriophthalma (Potts 1910) [Saya de Malha, Maldives, Western Indian
Ocean, 86 meters]; E. elongata (Treadwell 1931) [Marinduque Island, Philippines Islands, 52-
291 meters]; E. kinbergi Mclntosh 1876 [type species; Adventure Bank, SW Sardinia, 168
meters]; E. lepidus (Shen & Wu 1993) [Nansha Islands, 95-147 meters].

Eupolyodontes Buchanan 1894 — 5 species: E. amboinensis Malaquin & Dehorne 1907 [Ambon Bay,
Indonesia, shallow water]; E. batabanoensis Ibarzabal 1988 [Gulf of Bataband, SW Cuba, 2
meters]; E. hartmanae Pettibone 1989 [Gulf of Oman, Arabian coast, 79 meters]; E. gulo (Grube
1855) [includes E. cornishii Buchanan 1894, the type species of the genus; Red Sea, near Suez];
E. thomassini Pettibone 1989 [Grand Récif de Tuléar, Madagascar, low intertidal].

Neopanthalis Strelzov 1968 — 2 species: N. muricatus Shen & Wu 1993 [Nansha Islands, 97 meters]; V.
pelamida Strelzov 1968 [type species; Gulf of Tonkin, 86-113 meters].

Panthalis Kinberg 1856 — 6 species, 1 subspecies: P. alaminosae Pettibone 1989 [Gulf of Mexico, 512
meters]; P. fauveli Pettibone 1989 [Arabian Sea, 897 meters]; P. mutilata (Treadwell 1906)
[Kauai Island, Hawaiian Islands, 584 meters]; P. novaezealandiae Knox 1960 [Chatham Rise,
New Zealand, 229 meters]; P. oerstedi Kinberg 1856 [type species; Bohuslin, Western
Sweden]; P. oerstedi capensis Mclntosh 1924 [Eastern Cape, South Africa, 46 meters]; P.
zanzibarensis Pettibone 1989 [Zanzibar, 183-194 meters].

Polyodontes Renieri in Blainville 1828 — 13 species: P. atromarginatus Horst 1917 [Indonesia, 9-45
meters]; P. australiensis (McIntosh 1885) [Wednesday Island, NW Cape York, West Australia,
15 meters]; P. frankenbergi Pettibone 1989 [off Georgia, North Atlantic, 18 meters]; P. frons
Hartman 1939 [Pifias Bay, Panama (Pacific), 37 meters]; P. jolli Pettibone 1989 [North of Du
Roma, Moluccas, 27-37 meters]; P. lupinus (Stimpson 1856) [Charleston Harbour, South
Carolina]; P. oculeus (Treadwell 1901) [Puerto Rico, 13 meters]; P. maxillosus (Ranzani 1817)
[type species; Adriatic Sea]; P. panamensis (Chamberlin 1919) [Panama (Pacific), shore]; P.
sibogae Horst 1917 [West New Guinea and Aru Islands, Indonesia, 57 meters]; P. texanus
Pettibone 1989 [Northwestern part of the Gulf of Mexico, 183 meters]; P. tidemani Pflugfelder
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1932 [Moluccas Islands, Indonesia, low water]; P. vanderloosi Barnich & Steene 2003
[D’Entrecasteaux Islands, Papua New Guinea, 7 meters].

Zachsiella Buzhinskaja 1982 — 1 species: Z. nigromaculata (Grube 1878) [type species; Pandanon,
Philippine Islands].

The most important work on the Acoetidae was published by PETTIBONE (1989), consisting of a
world-wide revision of the group based on the re-examination of type material (whenever possible), and
published records, as well as on the study of a large amount of new material deposited in museums and
other scientific institutions. However, HUTCHINGS (20000) considered the total number of species
obtained by Pettibone (46 on 8 genera) as being probably conservative, as in her revision Pettibone did
not accept some of the described species as valid, due to damaged type material. Other recent
publications on the taxonomy of Acoetidae, published posteriorly to PETTIBONE (1989), are cited above.

In European and nearby waters 6 genera are known to occur, represented by seven species, one
of which is new and is presently being described.

KEY TO GENERA
(adapted from PETTIBONE, 1989)

1a. Prostomium oval or bilobed, with 2 pairs of sessile eyes or eyes lacking; lateral antennae anterior, not
hidden by ocular peduncles or ommatophores; acicular neurochaetae from segment 3; upper neurochactae
(type a) from segment 9 long, lanceolate, with lateral spines; without parapodial branchiae; pharynx with
up to 15 pairs of border papillae, none especially long; jaws each one with up to 8 lateral

2a (1a). With well-developed occipital median antenna; parapodia of segment 2 biramous, with

notoaciculum and numerous capillary notochaetae............ccccoeveririririceiinininnnceeeceee Euarche*
2b (1a). Without median antennae; parapodia of segment 2 subbiramous, with notoaciculum, without or
With feW NOTOCRACLAC.......ccuiiiiiiiceiieeiecec ettt e sbeesbeerneeeas Eupanthalis*

3a (1b). Lateral prostomial antennae located medial to the large, colored ommatophores, and clearly
visible dorsally; bilobed nuchal organ with or without minute median antennae; palps smooth, short,
scarcely surpassing prostomium; with or without fleshy prostomial branchiae; tentaculophores ventral to
prostomium; acicular neurochaetae from segment 2; upper neurochaetae (type a) from segment 9 with
double brush-shaped tips; with parapodial branchiae; pharynx with up to 39 pairs of border papillae,
middorsal and midventral papillae very long and tapered; jaws each one with up to 17 lateral
L<TC] 1 o OO OSSPSR Eupolyodontes
3b (1b). Lateral prostomial antennae attached ventrally on ommatophores, with only tips visible dorsally;
well developed median antennae with ceratophore near middle of prostomium; palps long, extending far
beyond prostomium; pharynx with up to 19 pairs of border papillae, middorsal and sometimes midventral
ones longer; jaws with up to 12 lateral teeth..........ccoccvviiierieriiiie et 4

4a (3b). Ommatophores light colored or colorless, not set off by narrow neck or short-stalked, without a
pair of small lateral sessile eyes; acicular neurochactae from segment 3; upper neurochaetae of type a
from segment 9, long, distally plumose; type b neurochaetae very short and hidden by

NOLOPOTIUITL ..ottt b et eb et e st et sa e bt s bt et e et et e b sbeebeebeeaeebeebeenneneennen Panthalis
4b (3b). Ommatophores bulbous, heavily colored, clearly stalked, with pair of small lateral sessile eyes;
acicular neurochaetae from segment 3 OF 1aLeT........coiviririiiiiiieicc e e 5

5a (4b). Upper neurochaetae of type a from segment 9 long, abruptly tapering to slender tips, plumose
either distally or subdistally and with short spinous rows basally; type b neurochaetae very short, usually
hidden by notopodium; acicular neurochaetae from segment 3...........ccecvevvierieninnieiciesieneeie e Acoetes*
5b (4b). Upper neurochaetae of type a from segment 9 long, tapering to fine tips, thickly spinous, not
plumose; type b neurochaetae shorter than type a but not completely hidden by notopodia; acicular
neurochaetae from segment 3 OF 1aET.........c.oviiriieiieiicieie et Polyodontes
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omm

700 um

100 um
100 um

5mm

Figure legend: Family Acoetidae. A, Eupanthalis specimen, animal with details of anterior, middle and posterior
segments, dorsal view. B-F, Polyodontes specimen: B, anterior end, dorsal view; C, parapodium of chaetiger 26,
anterior view; D, superior neurochaetae from parapodium of chaetiger 26; E, spinose neurochaetae from parapodium of
chaetiger 27; F, stout aristate neurochaeta from parapodium of chaetiger 27. G, anterior section of tube of Acoetidae.
aci, acicula; bav, basal vesicles; ely, elytron; eye, eye; lant, lateral antenna; mant, median antenna; neuc,
neurochaeta; notc, notochaeta; omm, ommatophore; palp, palp; pros, prostomium; pyc, pygidial cirri; spg, spinning
gland; tci, tentacular cirrus; vci, ventral cirrus. (Adapted from BEESLEY, ROSS & GLASBY, 2000; drawings by A. Murray).
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*GENUS Acoetes Audouin & Milne Edwards 1832

Acoetes AUDOUIN & MILNE EDWARDS, 1832: 435-437.
TYPE SPECIES: Acoetes pleei Audouin & Milne Edwards 1832.
SYNONYMS: Eupompe Kinberg 1856.
REMARKS: The genus Acoefes has been recorded worldwide, in circumtropical regions, with the
exception of Acoetes jogasimae (Izuka 1912), from Sagami Bay, in Japan. So far it had not been recorded
in European or North African waters. During this study, several acoetids from an undescribed species
were collected at the region of the Gulf of Cadiz, Gibraltar Strait, and Alboran Sea. This collection was
complemented by another series of specimens from Algarve (Southern Portugal).

These specimens are being described as a new taxon in collaboration with Dr. Ruth Barnich, but
the justification for erecting a new taxon and some comments on the species are given below.

*Acoetes sp. nov.
MATERIAL: FAUNA 1 — St. 54, Alboran Sea, off Veléz-Malaga, 67-68 m, mud: 1 specimen. St. 664,
Gulf of Cadiz, off Cadiz, 25-28 m, muddy sand: 1 specimen. St. 674, Gulf of Cadiz, off Chipiona, 55-56
m, mud: 12 specimens. St. 704, Gulf of Cadiz, off Isla Cristina, 22 m, muddy sand: 1 specimen. Projecto
Recifes — St. ALV-G-37, March 2000, Alvor (Algarve, South Portugal), Leg. Paula Pereira, 7
specimens. St. ALV-G-63, March 2000, Alvor (Algarve, South Portugal), Leg. Paula Pereira, 5
specimens.
JUSTIFICATION OF THE NEW SPECIES: The new species is readily differentiated form all the other known
species of Acoetes by the presence of 11 pairs of proboscideal papillae, an odd number for the genus,
where the normal status is of 13-15 pairs of proboscideal papillae. This number remains constant in all
the studied specimens, indicating that it is a fixed character with taxonomic value, rather than subject to
variation. Besides, the midventral papilla is of about the same size than all the remain papillae, with
exception of the middorsal one, which is much longer. Finally, the occurrence of the following characters
together makes this species unique: ommatophores with long necks; tentacular cirri tapered, not bulbous;
parapodia of segment 2 not extra large, with neuropodia with prominent ventral bracts; parapodial
branchiae present, well developed; acicular neurochaetae with distal hairs.
REFERENCES FOR PORTUGAL: Present work (off Alvor, Algarve).
DISTRIBUTION: Alvor (near Portimdo, Algarve, South Portugal); Alboran Sea (near Malaga); Gulf of
Cadiz (off Huelva and off Cadiz). In mud and muddy sand. Between 22-68 meters.
REMARKS: Although the Acoetidae worms can reach big sizes, little is known concerning their
reproduction. Sexes are separate, and sperm and yolky eggs have been observed in the body cavities
(MCINTOSH, 1900a; CHAMBERS, 1985; PETTIBONE, 1989), but the development and growth of the worms
have not been observed, and are unknown (GIANGRANDE, 1997).

Supposed juveniles of three species were described by PETTIBONE (1989): Acoetes pleei
Audouin & Milne-Edwards 1832, Polyodontes lupinus (Stimpson 1856), and Panthalis alaminosae
Pettibone 1989. The genera to which the above three species belong (Acoetes, Panthalis, and
Polyodontes) are normally separated from the other Acoetidae and grouped together, mainly due to the
presence of a bilobed prostomium supporting a pair of large ocular peduncles or ommatophores, to which
the lateral prostomial antennae are attached ventrally, and by the presence of a well-developed median
antenna with ceratophore near the middle of the prostomium (see the above generic key). These genera
separate from each other mainly by having stalked colored (4Acoetes and Polyodontes) versus colorless
and sessile or poorly stalked ommatophores (Panthalis), and plumose type a upper neurochaetae, either
distally or subdistally (Acoetes and Panthalis) versus type a upper neurochaectae tapering to fine tips,
thickly spinous and not plumose (Polyodontes). Features like papillate palps, or parapodial branchiae are
stated to vary inside the genera Acoetes and Polyodontes, and to be absent in Panthalis.

Both juveniles of Acoetes pleei and Polyodontes lupinus show the general features of the adults,
except for the fact that the parapodial branchiae, present in the adults, is absent in the small juveniles. In
the case of Panthalis alaminosae, the described juveniles present important differences in relation to the
adults. Despite those differences, PETTIBONE (1989) referred “provisionally” [sic] three specimens
obtained from the Gulf of Mexico and Puerto Rico to this species, as juveniles. It is possible that this
decision was based on the geographic proximity between the so-called juveniles and the adults, as well as
on the morphology of the chaetae (especially type a neurochaetae with brush-like tips), and the absence
of branchiae. However, this identification seems to be quite dubious, as already stressed by Pettibone
herself, by “provisionally” referring them to P. alaminosae. If they were Panthalis specimens, they
would be the only known specimens of this genus to present conspicuous colored ommatophores and
pigmented sessile eyes, and the ontogeny of the species would require the loss of both types of eyes and
their replacement by the colorless ommatophores of the adults, which seems improbable. The number of

86



ACOETIDAE

the proboscideal papillae is also described as different, being 13 pairs in the “juveniles” against the 15
pairs in the putative adults.

The interest in these presumed juveniles comes from the fact that Pettibone included some of
their characters in her generic dichotomic key, under the genus Panthalis (but not in the diagnosis of the
genus itself) (PETTIBONE, 1989). This way, it is stated the possibility that Panthalis specimens present
colored ommatophores, besides colorless, and that small lateral sessile eyes can be present in some
specimens. On the other hand, in the same key, in the dichotomy leading to Acoetes, this genus is referred
as having the upper neurochaetae (type @) abruptly tapering to slender tips, plumose subdistally and with
short spinous rows basally, against being distally plumose or with brush-like tips as in Panthalis (and as
in the ommatophore-colored “juveniles” of P. alaminosae). However, some Acoetes species, like A.
pacifica, do present such brush-like tipped chaetae. Those statements can raise some confusion while
using Pettibone’s key for the generic identification of adult acoetids with colored ommatophores and
brush-like tipped chaetae, which would seem to be transitional forms between Acoetes and Panthalis.
Under this situation is the undescribed new species of Acoetes from the Southern Iberian Peninsula.

Finally, in the same key by PETTIBONE (1989), the genus Panthalis is referred as having smooth
palps, but papillated palps have been described at least in the type species of the genus, P. oerstedi (e.g.
MCINTOSH, 1900a; CHAMBERS, 1985; CHAMBERS & MUIR, 1997; and were also observed in the
specimens collected at the Gulf of Cadiz in the present study).

The commented above created the necessity to correct the key in the dichotomies that separate
the genera Panthalis, Acoetes, and Polyodontes (see the above key for genera), with a previous revision
of the status of the three “juveniles” attributed to Panthalis alaminosae. This revision resulted in the
ascription of these “juvenile” specimens to a new species of Acoetes, which will be published elsewhere
(GIL, RE & SARDA, in. prep.).

*GENUS Euarche Ehlers 1887

FEuarche EHLERS, 1887: 53.
TYPE SPECIES: Euarche tubifex Ehlers 1887.
REMARKS: The placement of the species Euarche cristata NUNEZ in PALMERO et al. (2008) in the genus
Euarche, raises the question of the definition of the genus itself. The genus Euarche is generally defined
as having 3 antennae, with two lateral and symmetrical antennae, inserted subdistally near the anterior
margin of the prostomium, and the third being a well developed occipital median antenna, inserted near
the posterior margin of the prostomium (e.g.: PETTIBONE, 1989; BARNICH & FIEGE, 2003). In fact, the
presence of the occipital antenna, together with the presence of biramous parapodia in segment 2, with
numerous notochaetae, are the main diagnostic characters that separate Euarche from the genus
Eupanthalis, which doesn’t have an occipital antennae, and presents the parapodia of segment 2
subbiramous, without or with few notochaetac. This way, the inclusion of E. cristata in the genus
Euarche would require to emend the diagnosis of the genus, in order to include species with or without a
median antenna, basing the separation between Euarche and Eupanthalis mainly in the presence of a
biramous or a subbiramous parapodia in the second segment, respectivelly. However, such emendation
does not seem to be justified to include a species that so far is only known from a single specimen,
moreover when this single specimen seems to be defective.

The main characters used by NUNEZ in PALMERO et al. (2008) in order to justify the validity of
E. cristata, and separate it from the close E. tubifex, as defined today, are the presence of a prostomium
with a cristate posterior margin (against smooth and curved), the absence of an occipital median antenna
(against presence), and the presence of small dorsal papillae in the second segment (against absence). The
first two characters could be related, and additionally associated to a defective specimen, while the third
one seems to have little, if any, taxonomic weight in order to separate the two species. A specimen
identified as E. tubifex from the Gulf of Cadiz (see below), also presents small dorsal papillae in the
second segment.

For the above reasons, a key for the genus Fuarche is not provided here, and E. cristata is, for
the moment, considered as a dubious species, quite probably synonymous with E. tubifex, as defined
today.

Euarche cristata Nunez in Palmero, Martinez, Brito & Nuifiez 2008
Euarche cristata NUNEZ in PALMERO, MARTINEZ, BRITO & NUNEZ, 2008: 52, fig. 2.
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TYPE LOCALITY: Canico Baixo, Madeira Island, 32°38°11”N, 16°48’92”[sic, maybe 9.2”1W, 75 m,
coarse sand.

DISTRIBUTION: The species is known from a single specimen, collected at the type locality.

REMARKS: See the REMARKS section under the genus Fuarche.

* Euarche tubifex Ehlers 1887
Euarche tubifex EHLERS, 1887: 54-56, pl. 12 figs. 1-7, pl. 13 fig. 1.
TYPE LOCALITY: Off Florida (U.S.A.), 28°51°N, 89°01°W, 118 fathoms (215.8 meters).
SYNONYMS: Eupanthalis perlae Fauchald 1977; Eupanthalis rudipalpa Amaral & Nonato 1984; [?]
Euarche cristata Nafiez in Palmero, Martinez, Brito & Nuifiez 2008 [see comments above, under the
REMARKS section of the genus Euarche].
SELECTED REFERENCES: Euarche tubifex — PETTIBONE, 1989: 14-18, figs. 1-5; BEN-ELIAHU & FIEGE,
1994: 154, figs. 6, 8e; IMAJIMA, 1997: 117-121, figs. 57-59; BARNICH & FIEGE, 2003: 95-97, fig. 49;
PALMERO et al., 2008: 50, fig. 1. Eupanthalis Kinbergi [not Mclntosh 1876] — FAUVEL, 1923¢: 100-101,
figs. 38i-g; PARIS, 1955: 501-503, figs. 8, 9b-d. Eupanthalis kinbergi [not Mclntosh 1876] —
PETTIBONE, 1989: 24-27 [in part], fig. 1la. Eupanthalis perlae — FAUCHALD, 1977b: 7-8, fig. 2.
Eupanthalis rudipalpa — AMARAL & NONATO, 1984: 14, figs. 1-11. Eupanthalis sp. A — WOLF, 1984c:
22.10, figs. 5-6.
MATERIAL: FAUNA 1 — St. 504, Gulf of Cadiz, off Rota, 108-122 m, mud: 1 incomplete specimen,
with 94 chaetigers for 15 cm long; tube thick, formed by interwoven chaetae covered with mud; the
worm was withdrew inside the tube, being at about 21 cm from the mouth of the tube.
DISTRIBUTION: Northwest Atlantic, from Florida to North Carolina; Gulf of Mexico; Caribbean Sea;
Panama (Pacific); Southwest Atlantic to South Brazil; Northeast Atlantic, from Western Spain to
Northwest Africa; Mediterrancan Sea; Aegean Sea; Arabian Sea; Madeira and Canary Islands; Japan.
Muddy and sandy bottoms. Between 13-450 meters.

*GENUS Eupanthalis Mclntosh 1876
Eupanthalis MCINTOSH, 1876¢: 404-405.
TYPE SPECIES: Eupanthalis kinbergi Mclntosh 1876.
SYNONYMS: Restio Moore 1903.

* Eupanthalis kinbergi McIntosh 1876
Eupanthalis kinbergi MCINTOSH, 1876¢: 404-405, pl. 72 figs. 12-15.
TYPE LOCALITY: Adventure Bank, SW of Sardinia, approximately 37°20°N, 12°10°E, 168 meters.
SYNONYMS: Eupanthalis glabra Ben-Eliahu & Fiege 1994.
SELECTED REFERENCES: Fupanthalis kinbergi — PETTIBONE, 1989: 24-27, figs. 11b-j, 12 [in part; not
specimen from Naples = Fuarche tubifex Ehlers 1887]; BARNICH & FIEGE, 2003: 97-99, fig. 50;
PALMERO et al., 2008: 53-54, figs. 3, 74A-B. Eupanthalis glabra — BEN-ELIAHU & FIEGE, 1994: 149-154,
figs. 2-5. Polyodontes maxillosus [not Ranzani 1817] — PARIS, 1955: 503, fig. 9e.
REFERENCES FOR PORTUGAL: [?] MONTEIRO-MARQUES, 1979 (as Eupanthalis cf. kinbergi; southern
continental shelf of Algarve); MONTEIRO-MARQUES, 1987 (continental shelf of Algarve); DEXTER, 1992
(previous records: continental shelf of Algarve; Sado Estuary).
MATERIAL: FAUNA 1 — St. 34, Gulf of Cadiz, off Cadiz, 114-116 m, detritic: 1 incomplete specimen,
with 27 chaetigers for about 15 mm long and 5 mm wide; elytra missing; proboscis everted, with 13 pairs
of papillae; jaws honey-coloured, with 4 secondary teeth; tentacular cirri as long as the palps; palps
without papillae; it seems to have a nuchal fold; medium parapodia as described; parapodia from segment
2.
DISTRIBUTION: Western and Eastern Mediterranean Sea; Adriatic Sea; Aegean Sea; Portugal, Madeira
and Canary Islands. In sandy and detritic bottoms. Between 42-195 meters.
REMARKS: MCINTOSH (1876c¢) created the new genus Eupanthalis to include E. kinbergi from the
Adventure Bank (Mediterranean Sea). However, this species was confused with Fuarche tubifex Ehlers
1887, first by MARENZELLER (1904a: 300), who pointed to the similarity between both genera, and later
by FAUVEL (1914f: 73), who synonymized both species. All the posterior records of Eupanthalis kinbergi
were referred to Euarche tubifex by PETTIBONE (1989), with base on the re-examination of the material.
The two species are easily separated by the presence of an occipital antenna and anteriormost biramous
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parapodia with numerous notochaetae in E. tubifex, against the absence of an occipital antenna and
presence of anteriormost subbiramous parapodia, usually without or with few notochaetae.

For the redescription of Eupanthalis kinbergi, and due to the fact that the holotype had no palps
or jaws, PETTIBONE (1989) used an additional specimen from Naples, near the type locality, which
showed papillate palps and dark jaws. With base in this redescription, BEN-ELIAHU & FIEGE (1994)
described a new species from the Eastern Mediterranean, Eupanthalis glabra, characterized by its smooth
palps and honey-colored jaws. However, the re-examination of this specimen by BARNICH & FIEGE
(2003) showed that it was a specimen of Euarche tubifex that had losted its median antenna, having also
the anteriormost parapodia clearly biramous and with numerous notochaetae. The study of numerous
specimens from the Mediterranean Sea by BARNICH & FIEGE (2003) showed that Eupanthalis glabra was
a junior synonym of E. kinbergi, and also that the description of E. kinbergi given by PETTIBONE (1989)
was a mixture of the characters of Fupanthalis kinbergi and Euarche tubifex. For this reason, I advise the
use of the descriptions of E. kinbergi given by BEN-ELIAHU & FIEGE (1994, as Eupanthalis glabra) and
BARNICH & FIEGE (2003), in order to confirm the identification of specimens belonging to this species.

GENUS Eupolyodontes Buchanan 1894
Eupolyodontes BUCHANAN, 1894: 438.
TYPE SPECIES: Eupolyodontes Cornishii Buchanan 1894.

Eupolyodontes gulo (Grube 1855)
Polyodontes gulo GRUBE, 1855: 83, pl. 3 fig. 2.
TYPE LOCALITY: Vicinity of Suez (Red Sea).
SYNONYMS: Eupolyodontes cornishii Buchanan 1894; Panthalis mitsukurii Izuka 1904.
SELECTED REFERENCES: Eupolyodontes gulo — FAUVEL, 1947: 21-22, fig. 17; FIEGE & BARNICH, 1998:
84-87, figs. 1-3, tables 1-2; BARNICH & FIEGE, 2003: 99-101, fig. 51; PALMERO et al., 2008: 54, figs. 4,
7D, F. Eupolyodontes Cornishii — BUCHANAN, 1894: 438-441, pl. 27 figs. 1-8. Eupolyodontes cornishii
— PETTIBONE, 1989: 36-39, figs. 20-22; BEN-ELIAHU & FIEGE, 1994: 155-156, figs. 7, 8a-c. Panthalis
mitsukurii — 1ZUKA, 1912: 66-68, pl. 8 figs. 7-9. Eupolyodontes mitsukurii — PETTIBONE, 1989: 51;
NisHL, 1996b: 33-37, figs. 2-5.
DISTRIBUTION: Red Sea; Eastern Mediterranean Sea, off Israel; Canary Islands; West Coast of Africa;
New Caledonia; Japan. On muddy bottoms, and associated with the deep coral community of
Dendrophyllia ramea. Between 55-183 meters.

*GENUS Panthalis Kinberg 1856
Panthalis KINBERG, 1856: 386.
TYPE SPECIES: Panthalis oerstedi Kinberg 1856.

* Panthalis oerstedi Kinberg 1856
Panthalis Oerstedi KINBERG, 1856: 387.
TYPE LOCALITY: Bohuslin, western Sweden.
SYNONYMS: Panthalis Marenzelleri Pruvot & Racovitza 1895.
SELECTED REFERENCES: Panthalis Oerstedi — KINBERG, 1857a: pl. 7 fig. 34; KINBERG, 1858: 25-26;
KINBERG, 1910: 25-26, pl. 7 fig. 34, pl. 10 fig. 60. Panthalis Orstedii — M. SARS, 1863: 298-302
Panthalis (Erstedi — MCINTOSH, 1900a: 400-406, pl. 28 figs. 16, pl. 30 fig. 8, pl. 34 figs. 3-5, pl. 41,
figs. 15-18; FAUVEL, 1923c¢: 98-100, fig. 38a-h. Panthalis oerstedi — CHAMBERS, 1985: 34-36, figs. lc,
3¢, 24-25; PETTIBONE, 1989: 53-56, figs. 32-34; BEN-ELIAHU & FIEGE, 1994: 156-157, figs. 8f, 9a-c;
CHAMBERS & MUIR, 1997: 138-139, fig. 43; BARNICH & FIEGE, 2003: 101-103, fig. 52; PALMERO ef al.,
2008: 54-58, fig. 5. Panthalis Marenzelleri — PRUVOT & RACOVITZA, 1895: 442-452, text-fig. 9, pl. 19
fig. 105, pl. 20 figs. 106-110.
REFERENCES FOR PORTUGAL: FAUVEL, 1913a (as Panthalis (Erstedi; off Lagos); FAUVEL, 1914f (as
Panthalis Erstedi; off Lagos); BELLAN, 1960a (NW Cape Sarddo); AMOUREUX, 1974b (as Panthalis
oerstedii; off Porto); CAMPOY, 1982 (previous records: Porto; Portuguese coast); MONTEIRO-MARQUES,
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1987 (continental shelf of Algarve); DEXTER, 1992 (as Panthalis oerstedii; previous records: continental
shelf of Algarve; Sado Estuary).

MATERIAL: FAUNA 1 — St. 14, Gulf of Cadiz, off Huelva, 190 m, mud: 1 incomplete specimen, with
55 chaetigers; colour reddish; flattened dorsoventrally; elytra from chetiger 9, with lateral pockets;
probably a sexually mature male, as the notopodial lobes are swollen and orange coloured. St. 494, Gulf
of Cadiz, off Chipiona, 238-240 m, mud: 1 incomplete specimen, with about 46 chaetigers; prostomium
with two faint orange spots, ressembling sessile eyes; proboscis everted; mandibles orange, with 7 lateral
teeth.

DISTRIBUTION: Sweden; Norway; North Atlantic to Mediterranean Sea; Adriatic Sea; Aegean Sea; Black
Sea; Northwest Africa. Between 11-1470 meters.

*GENUS Polyodontes Renieri in Blainville 1828
Polyodontes RENIERI in BLAINVILLE, 1828: 461.
TYPE SPECIES: Phyllodoce maxillosa Ranzani 1817 [= Polyodontes maxillosus (Ranzani 1817)].
SYNONYMS: Phyllodoce Ranzani 1817 [not Phyllodoce Savigny in Lamarck 1818; name conserved,
according to Opinion 1692 of the ICZN (1992)].

*Polyodontes maxillosus (Ranzani 1817)
Phyllodoce Maxillosa RANZANI, 1817a: 1452-1456, pl. 11 figs. 2-5.
TYPE LOCALITY: Adriatic Sea.
SYNONYMS: Eumolpe maxima Oken 1817; Panthalis Lacazii Pruvot & Racovitza 1895.
SELECTED REFERENCES: Polyodontes maxillosus — PETTIBONE, 1989: 101-103, figs. 70-72; BEN-
ELIAHU & FIEGE, 1994: 157-158, figs. 8d, 9d; BARNICH & FIEGE, 2003: 103-105, fig. 53, pl. 2 figs. 3-4;
PALMERO et al., 2008: 58, figs. 6, 7C, E. Panthalis Lacazii — PRUVOT & RACOVITZA, 1895: 428-441, pl.
19 figs. 84-104.
REFERENCES FOR PORTUGAL: BELLAN, 19645 (off Portugal); MONTEIRO-MARQUES, 1979 (southern
continental shelf of Algarve); CAMPOY, 1982 (previous records: Portuguese coast); MONTEIRO-
MARQUES, 1987 (continental shelf of Algarve); DEXTER, 1992 (previous records: continental shelf of
Algarve).
MATERIAL: Blanes Harbour, Catalonian coast of Spain (Collection of Rafael Sarda), Summer 1991,
collected by angling.
DISTRIBUTION: North Atlantic, off Spain; Mediterranean Sea; Adriatic Sea; Aegean Sea; Red Sea;
Canary Islands. In several kinds of substrata. From low water to 280 meters.
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FAMILY ACROCIRRIDAE Banse 1969

AS: ACROCIRRIDAE BANSE, 1969: 2596-2599.
TYPE GENUS: Acrocirrus Grube 1872.
SYNONYMS: HELMETOPHORIDAE Hartman 1978.
REMARKS: The diagnosis of the family was emended by OSBORN & ROUSE (2011).

GILLET (2001) created the genus Flabelligena to include those species of Flabelligella Hartman
1965 which presented both a pair of palps and serrated notochaetae, instead of absence of palps and
cross-barred notochaetae. This new genus would include three species: Flabelligella cirrata Hartman &
Fauchald 1971, Flabelligella erratica Orensanz 1974, and Flagelligena amoureuxi Gillet 2001. GILLET
(op.cit.) did not include the species described by KOLMER (1985), apparently unaware of the existence of
that work. AGUIRREZABALAGA & CEBERIO (2006) described a fourth species in the genus, Flabelligena
gascognensis, from the Bay of Biscay, and also moved into the genus the species Flabelligella
biscayensis and Flabelligella mediterranea, both described previously by KOLMER (1985).

The genus Flabelligena Gillet 2001, however, will be included in the key below under
Flabelligella Hartman 1965, for the following reasons:

a) First, the origin of the “palps” sensu GILLET (2001) is not clear, and probably not the same
than the palps of the other Acrocirridae. FAUCHALD & ROUSE (1997) and ROUSE & FAUCHALD (1997)
considered the palps on the Acrocirridae to be peristomial grooved palps, and the peristomium to be
limited to the buccal region. However, what is often referred to as the first segment of the Acrocirrus,
forming a narrow ring dorsally and projecting ventrally under the prostomium, could be in fact the
peristomium (ROUSE, 2001f). In this case, the palps would originate from the anterior part of the
peristomium, where it projects forward under the prostomium (ROUSE, 2001f). Anyway, the palps would
lie always immediately in front of, and dorsal to the buccal opening. They are said to be absent in some
species of Flabelligella sensu lato, but they may have been lost (ROUSE, op.cit.).

The “palps” referred by GILLET (2001) to create the genus Flabelligena are apparently dorsal in
Flabelligena amoureuxi Gillet 2001, and are dorsal in Flabelligella cirrata Hartman & Fauchald 1971,
the type species of the genus Flabelligena. In both cases the “palps” are located between the prostomium
and the first chaetiger, and in F. cirrata they are “easily lost, as shown by most specimens which retain
only their scars of attachment” (HARTMAN & FAUCHALD, 1971: 118). By the location of these
appendages, they seem to be branchiae, instead of the described peristomial palps present in the
Acrocirridae. The same is also stated by AGUIRREZABALAGA & CEBERIO (2006), who described
Flabelligena gascognensis as having 3 pairs of branchiae, and SALAZAR-VALLEJO, GILLET & CARRERA-
PARRA (2007), and had previously been referred by ORENSANZ (1974a), who also referred the fact that
such branchiae are very deciduous, and KOLMER (1985).

In the genera Acrocirrus and Macrochaeta there is a pair of branchiae on each of the first 4
segments (with exception of Macrochaeta sexoculata, which presents branchiae on the first 6 segments).
In the genus Chauvinelia there is a pair of branchiae on each of the first 3 segments, while in the genera
Flabelligella/Flabelligena they are present on the first 1-3 segments (BANSE, 1969; KOLMER, 1985;
ROUSE, 2001f; AGUIRREZABALAGA & CEBERIO, 2006). Some Flabelligella have also been described as
lacking branchiae, but in other Acrocirridae these structures are shed easily, and the same is true for these
taxa (SALAZAR-VALLEJO, GILLET & CARRERA-PARRA, 2007). For the moment, the type material of
Flabelligella papillata Hartman 1965, the type species of the genus Flabelligella, which is state to lack
branchiae, has not been revised for scars of branchiae in the anterior region of the body, but such a
revision could reveal, eventually, that these scars are present, and that the branchiae were lost.

The true palps are also considered to be very deciduous (AGUIRREZABALAGA & CEBERIO, 2006;
SALAZAR-VALLEJO, GILLET & CARRERA-PARRA, 2007), and the absence (Flabelligella) versus presence
(Flabelligena) of these structures to differenciate both genera seems also to be a dubious taxonomic
character. Palps can be described as lacking due to their lost and the no detection of their scars, or simply
for being overlooked.

b) Second, the notochactae cannot be easily separated between serrated and cross-barred.
KOLMER (1985) described the notochaetae of the four species studied by him as being capillary,
apparently annulated, being these annulations marked by transversal rows of very small denticles.
Basally, this seems to be the same structure than the pictured by LAUBIER (1974a), in the description of
Chauvinelia biscayensis (LAUBIER, 1974a: fig. 1B-C). 1 think that the stated differences between
“serrated” and “cross-barred” notochaetae result from the size of the denticles and the concentration of
the rows of these denticles along the axis of the notochactae. At low magnifications these rows can give
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the decribed cross-barred appearance, when the denticles are big, or spinous appearance, when such
denticles are small.

AGUIRREZABALAGA & CEBERIO (2006) defended the convenience of maintaining both genera as
separated and valid, with Flabelligella Hartman 1965 including the species lacking branchiae and
provided with cross-barred notochaetae [F. macrochaeta (Fauchald 1972), F. mexicana Fauchald 1972,
F. minuta Hartman 1965, and F. papillata Hartman 1965 (type species)], and Flabelligena Gillet 2001
including species with branchiae and spinulose or serrated notochaetae [F. amoureuxi Gillet 2001, F.
biscayensis (Kolmer 1985), F. cirrata (Hartman & Fauchald 1971) (type species), F. erratica (Orensanz
1974), F. gascognensis Aguirrezabalaga & Ceberio 2006, and F. mediterranea (Kolmer 1985)].

SALAZAR-VALLEJO, GILLET & CARRERA-PARRA (2007), stated that palps and branchiae are often
lost, and that this means that the distinction between Flabelligella and Flabelligena requires reassessment
on the basis of a revision of both genera.

For all that has been explained above, it is here considered that the genus Flabelligena Gillet
2001 is probably a junior synonym of Flabelligella Hartman 1965. A final statement on this synonymy
will not be made here, as it requires a deeper study on the explained above, with the revision of type
material, and this is not the purpose of the present work. To avoid the creation of needless new
combinations, in the case that this possible synonymy is shown to be wrong, Flabelligena gascognensis
will be keyed and considered under Flabelligella, but always under the combination Flabelligena
gascognensis. All the other species recorded in the European waters will be considered as Flabelligella,
in spite of some of them having been included in the genus Flabelligena by AGUIRREZABALAGA &
CEBERIO (2006).

One of the most important publications on the family is BANSE (1969), with the creation of the
family and the revision and keys for all the species of the two genera included by then in the family,
Acrocirrus Grube 1873, and Macrochaeta Grube 1851. New taxa and keys of species of both genera can
also be found in KUDENOV (1976), while a key for Acrocirrus can be found in BANSE (1979b), and
another one for Macrochaeta in SANTOS & SILVA (1993). Recent publications on the family include the
revision of the genus Chauvinelia Laubier 1974 by SALAZAR-VALLEJO, GILLET & CARRERA-PARRA
(2007), with the redescription and a key of species, the redescription of the types and only species of the
genera Flabelliseta Hartman 1978, and Helmetophorus Hartman 1978, and a key of all the genera in the
family. However, there is a small lapsus in this key of genera of Acrocirridae, as Flabelligella is keyed as
having branchiae and Flabelligena as lacking it, when it should be the other way.

KOLMER (1985) described four species of Flabelligella Hartman 1965, two of which as new,
and presented a key for all the known taxa in the genus. GILLET (2001) created the genus Flabelligena for
a new species, made some new combinations in the new genus with species previously in Flabelligella,
and presented comparative tables for species included in both genera. AGUIRREZABALAGA & CEBERIO
(2006) named a new species of Flabelligena, discussed the genera Flabelligella and Flabelligena, and
presented a comparative table and key for species in Flabelligena. OSBORN et al. (2009) raised the new
genus Swima for holopelagic Acrocirridae, and finally OSBORN & ROUSE (2011) analysed the
phylogenetics of Acrocirridae.

Nowadays, the family Acrocirridae includes 7 genera (or 8, depending on if considering
Flabelligena as a valid genus), and 38 valid species worldwide. Of these, 4 (or 5) genera are present in
European waters, with 10 species considered as valid. Three additional species have been described but
not named: Flabelligella cf. cirrata sensu KOLMER (1985); Flabelligella cf. papillata sensu KOLMER
(1985); and Macrochaeta sp. sensu NUNEZ, OCANA & BRITO (1997).

KEY TO GENERA:

la. Body with a well-developed anterior achaetous region, forming a cephalic hood; numerous
notochaetae, always more than 5; neurochaetae terminally straight; chaetae longer than the body width;
body wall diaphanous; clavate parapodial papillae present; three pairs of branchiae (may be lost); palps
long; possibility of inverting the prostomium with the peristomium amongst the anterior
SEEIMETIES. ...ttt ettt et e sttt et et e s e st et e st et e eas e e b e e b e e st e n e e an e sae e sae e ae et e e eaneeane e e enneen Chauvinelia
1b. Body without a cephalic hood; small number of notochaetae, normally 5 at most; neurochaetae
terminally hooked; chaetae shorter than the body width; body wall opaque; clavate parapodial papillae
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Figure legend: Family Acrocirridae. Macrochaeta specimen. A, entire animal, lateral view. B, anterior end, dorsal view.
C, parapodium of chaetiger 30, antero-ventral view. D, capillary from parapodium of chaetiger 10. E, details of
ornamentation of chaeta shown in D. F, compound falciger from parapodium of chaetiger 35. bra, branchiae; dnl, dorsal
neuropodial lobe; epp, epidermal papillae; hd, hood; irp, inter-ramal papillae, neuc, neurochaeta; notc, notochaeta;
palp, palps; peri, peristomium; pros, prostomium; pyg, pygidium; vnl, ventral neuropodial lobe. (Adapted from BEESLEY,
Ross & GLASBY, 2000; drawings by K. Nolan).

2a (1b). None to three pairs of branchiae (may be lost, very deciduous); palps short, globular; possibility
of inverting the prostomium with the peristomium amongst the anterior segments.................. Flabelligella
2b (1b). Palps long or short; 4-6 pairs of branchiae.............ccceceiiiiiiiiiieeeee e 3
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3a (2b). Palps long, with bases separated by less than the palpal width; body with epithelium nearly
smooth; thorax always with 12 segments; 4 pairs of branchiae; complete adult specimens usually greater
than 25 mm long and 0.75 MM WIA@.........ccerierieriiiiiiiie ettt sre e ae e seee e ereens Acrocirrus
3b (2b). Palps short, with bases separated by at least the palpal width; body with epithelium usually
densely papillated; thorax with variable number of segments; 4 or 6 pairs of branchiae; complete adult
specimens with less than 15 mm long and 0.75 mm Wide.........cccooeioiiiiniiniiniiieeeeee Macrochaeta

GENUS Acrocirrus Grube 1873
Acrocirrus GRUBE, 1873b: 60.
TYPE SPECIES: Heterocirrus frontifilis Grube 1860.

Acrocirrus frontifilis (Grube 1860)
Heterocirrus frontifilis GRUBE, 1860: 89, pl. 4 fig. 1.
TYPE LOCALITY: Near the town of Cres (= Cherso), Croatia, on stones, among Melobesia, at 4 meters.
SELECTED REFERENCES: Heterocirrus frontifilis — MARION & BOBRETZKY, 1875: 64-67, pl. 8 figs. 18,
18B-18F, pl. 9 fig. 184. Acrocirrus frontifilis — FAUVEL, 1927a: 104, fig. 37d-k; BANSE, 1969: 2600-
2602, figs. la, 2; SARDA, 1982: 27-30, fig. 2; WOLF, 1984: 13.3-13.5, figs. 13.1-13.2.
DISTRIBUTION: Mediterranean Sea; Adriatic Sea; Aegean Sea; Atlantic Ocean off Morocco; northern
Arabian Sea; Gulf of Mexico. In sand, stones, rocks, or calcareous algae. Between 1-124 meters.

GENUS Chauvinelia Laubier 1974
Chauvinelia LAUBIER, 1974: 392.
TYPE SPECIES: Chauvinelia biscayensis Laubier 1974.
SYNONYMS: [?] Swima Osborn, Haddock, Pleijel, Madin & Rouse 2009.
REMARKS: The genus Swima was created by OSBORN et al. (2009) to include Swima bombiviridis
Osborn, Haddock, Pleijel, Madin & Rouse 2009, a swimming Acrocirridae collected off Monterey Bay
(California), between 2734-3497 meters. Six other undescribed swimming species were also originally
attributed to the genus by OSBORN ef al. (2009), having been collected between 1863-3744 meters from
Monterey Canyon (NE Pacific), Juan de Fuca Ridge (NE Pacific), Astoria Canyon (NE Pacific), and
Celebes Sea (Philippines). However, with the posterior restriction of the genus to species with a thick
gelatinous sheath, transparent body, simple nuchal organs, a single medial subulate branchia, and four
pairs of small segmental branchiae modified as elliptical, bioluminescent sacs (OSBORN & ROUSE, 2011),
only two of the undescribed species remained in the genus, while the other four were determined to
belong to three new different genera (OSBORN & ROUSE, 2011). Emphasis was given to the fact that
Swima was a previously unknown monophyletic group of acrocirrids, with unique morphology (OSBORN
et al., 2009), but it was obviate that two previously known genera of acrocirrids were morphologically
very close to the newly found forms, and that they could even be synonymous. In spite fo this, the
similarity between Swima and these two genera, Helmetophorus Hartman 1978 and, especially,
Chauvinelia Laubier 1974, both suspected to be pelagic, was analyzed in the supporting online material
accompanying the paper by OSBORN et al. (2009).

LAUBIER (1974a) created the genus Chauvinelia to include C. biscayensis, a new species based
on three specimens collected at the Bay of Biscay, at 4455 meters, with an epibenthic sledge. The genus
was included in the family Flabelligeridac by LAUBIER (1974a), but with many reticences, as it lacked
many of the typical characters of the family. Later on, AVERINCEV (1980) described a second species of
Chauvinelia, namely C. arctica, with base on 17 specimens collected at the Canadian Plain (Polar Sea), at
3370 meters. AVERINCEV (1980) included the genus in the family Acrocirridae, in which was followed by
KIRKEGAARD (1982), who reported another specimen of C. arctica from NE Greenland, collected with a
beam-trawl between 2300-3370 meters. Furthermore KIRKEGAARD (1982) stated that species belonging
to Chauvinelia seemed to be bathypelagic or epibenthic.

The genus Helmetophorus was erected by HARTMAN (1978) to include the new species H.
rankini, collected at the Weddell Sea (Antarctica), at 3111 meters. Helmetophorus was placed into a new
family, the Helmetophoridae, but it was also stated to resemble Hesionidae (HARTMAN, 1978). GLASBY &
FAUCHALD (1991) revised the type material of H. rankini, plus one additional specimen collected near the
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type locality, and transferred the species to the family Flabelligeridae. Finally, SALAZAR-VALLEJO,
GILLET & CARRERA-PARRA (2007) revised H. rankini once more, and attributed the species to the familly
Acrocirridae, at the same time that considered the species as being probably pelagic. SALAZAR-VALLEJO,
GILLET & CARRERA-PARRA (2007) also revised the two species belonging to the genus Chauvinelia,
confirming them as acrocirrids, and considering them to be bathypelagic.

As stated above Swima was briefly compared with the two close genera Helmetophorus and
Chauvinelia by OSBORN et al. (2009), in the supporting online material that accompanied the description
of the genus. It was stated that the three genera shared the nature of their buccal organ and possibly the
ability to swim, although this one was not confirmed in Chauvinelia and Helmetophorus. However,
Swima would differ from Chauvinelia and Helmetophorus by lacking a retractable head, and Swima and
Chauvinelia would further differ from Helmetophorus by possessing lollipop-shaped interramal papillae,
much larger body size, and more than 30 chaetae per parapodium (OSBORN et al., 2009). This way, the
distinctive characters between Swima and Chauvinelia would be the unconfirmed ability to swim in
Chauvinelia and the presence of a retractable head in the same. In the first case, the lack of knowledge
about a certain character cannot be used as a distinctive character per si, while the presence of a
retractable head in Chauvinelia could be the result of an artifact occurring during the process of
collecting and fixation of the specimens. LAUBIER (1974a) stated that the dimensions of the specimens of
C. biscayensis could vary according to the contraction of the worms, and even in the case of the
specimens of Swimia, collected at near ideal conditions with a remote operated vehicle and relaxed prior
to preservation, it was observed that contraction and shrinking occurred during preservation, giving the
worms the appearance of having a slightly eversible head (OSBORN et al., 2009). This way, it can be
easily assumed that a strong contraction of the specimens could have occurred when they were collected
with sledges or grabs and fixed directly in formaline without being previously relaxed, probably mixed
with other biological material and sediment. However, a cephalic hood was described as being present in
both genera by different authors (GLASBY & FAUCHALD, 1991; SALAZAR-VALLEJO, GILLET & CARRERA-
PARRA, 2007).

No material of Chauvinelia and Helmetophorus was available for genetic analysis, and for this
reason the distinction between these genera and Swima was justified by OSBORN et al. (2009) only with
base on the differences referred above. In spite of the striking morphological similarities between the
three genera, and in particular between Chauvinelia and Swima (compare description and figures 1 and 2
in LAUBIER, 1974a with description and figure S1 in OSBORN ef al., 2009) a detailed comparative
morphological study based on type and other material deposited in natural history collections was not
performed, and the pertinent published bibliography on the genera was not used to justify the distinctive
aspects of the new genus.

The situation was amended in OSBORN & ROUSE (2011), with the phylogenetic analysis of the
Acrocirridae and Flabelligeridae with base on both molecular (18S, 28S, 16S, COI and CytB) and
morphological data. The occurrence of contraction artifacts was also analysed, and contraction of the
body was found to occur to some degree in all specimens belonging to the seven recently discovered
species, but also that even unanaesthetized specimens did not retract their heads to the point that they
appeared to have a cephalic hood, as in Chauvinelia and Helmetophorus. All the newly found taxa,
Swima bombiviridis and the six yet unnamed species were analysed, together with species in the genera
Chauvinelia and Helmetophorus and a range of benthic representatives of cirratuliforms, including
species belonging to the Flabelligeridae, Acrocirridae and Cirratulidae. The analyses performed included
sequence and morphological data of most of the studied species, with the exception of four, for which
sequence data could not be obtained, namely Chauvinelia arctica, Helmetophorus rankini, Flabelliseta
incrusta Hartman 1978, and Flabelligella sp. As a result of the analysis, it was found that Chauvinelia
and Helmetophorus were certainly related with the new groups of swimming acrocirrids, but in the
absence of genetic data and a clear understanding of the nature and morphology of the anterior region in
Chauvinelia and Helmatophorus, it was not possible to relate them with the new taxa, and the two were
retained as separate genera.

The present case raises the question about if there is a breaking point between the traditional
morphological taxonomy and the molecular taxonomy, and on what to do if such point in found. It seems
obvious that the seven taxa of swimming acrocirrids analysed by OSBORN & ROUSE (2011) represent
different species, and that presently it is not possible to determine if they are representatives of the
previously described genera Chauvinelia and Helmetophorus, due to the lack of genetic and appropriate
morphological material of these genera. A more conservative position could be adopted, waiting for the
availability of suitable material of the older taxa in order to clarify the situation of the new taxa before
naming them, or an alternative position can be taken, with the new taxa being analysed and named,
assuming that a posterior synonymy with the older names is possible to occur whenever, and if, newly
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suitable material of the older taxa becomes available. In spite of the risk of increasing the taxonomical
noise, in cases like the present one, the second alternative seems to be the best one, in spite of not being
ideal.

For the moment, and as a consequence of the above explanations, Swima is here considered to
be a possible junior synonym of Chauvinelia.

KEY TO SPECIES:
(adapted from SALAZAR-VALLEJO, GILLET & CARRERA-PARRA, 2007)

1a. Palps fusiform, or basally foliose; cephalic hood with ventral margin entire, smooth; two gonopodial
lobes present in chaetigers 4-5, besides the parapodial clavate papillae.............ccoeceevverivecrreiennnns C. arctica
1b. Palps cirriform, or basally cylindrical; cephalic hood with a midventral rounded lobe; besides the
clavate parapodial papillae, in chaetigers 4-5 no gonopodial lobes are present in holotype...C. biscayensis

Chauvinelia arctica Averincev 1980
Chauvinelia arctica AVERINCEV, 1980: 57-60, figs. 1-8.
TYPE LOCALITY: Canadian Basin, North of Canada (Polar Sea), at 3370 meters.
SELECTED REFERENCES: Chauvinelia arctica — KIRKEGAARD, 1982: 254-257, fig. 1; JIRKOV, 2001:
346-347, 1 figure; SALAZAR-VALLEJO, GILLET & CARRERA-PARRA, 2007: 469-471, fig. 2.
DISTRIBUTION: Polar Sea: Canadian Basin, at 3370 meters (AVERINCEV, 1980); Pole Abyssal Plain of
the Eurasian Basin due NE Greenland, 83°40.08°N, 6°49.21°W, at 2300 meters (KIRKEGAARD, 1982).

Chauvinelia biscayensis Laubier 1974
Chauvinelia biscayensis LAUBIER, 1974a: 392-396, figs. 1-2.
TYPE LOCALITY: Bay of Biscay, 44°24°N, 4°49°W, at 4455 meters.
SELECTED REFERENCES: SALAZAR-VALLEJO, GILLET & CARRERA-PARRA, 2007: 471-473, fig. 3.
DISTRIBUTION: Known from the original record.

GENUS Flabelligella Hartman 1965

Flabelligella HARTMAN, 1965b: 176.
TYPE SPECIES: Flabelligella papillata Hartman 1965.
SYNONYMS: [?] Flabelligena Gillet 2001.
REMARKS: As stated above, and in order to avoid the possibility of creating a new combination in vain,
the species Flabelligena gascognensis Aguirrezabalaga & Ceberio 2006 is here considered only under its
original combination.

The key includes one species not known in European waters, Flabelligella cirrata, due to the
fact that KOLMER (1985) described, but did not name, forms close to this stem species.

KEY TO SPECIES:
(adapted from KOLMER, 1985)

REMARKS: Due to the fact that the branchiae are easily lost, it is possible that the number of branchiae
present in a specimen does not reflect the real number present in the species. It is possible that the
described number of none, one or two pairs or branchiac for several species is in fact an artefact.
Specimens should be carefully checked for the presence of scars in the places where branchiae could be
attached.

1a. Species with branchiae; notochaetae with weak transversal rows of very small denticles, giving the

appearence of being serrated or SPINUIOSE. .......ccuiiiiiiiiiiiieiee e e e 2
1b. Species without branchiae (?); notochaetae with strong transversal rows of very small denticles,
giving the appearence of being cross-barred...........ccoouiriiiieiiiiieeee e 6
2a (1a). With one pair of branchiae (7).........coeeeeieiiniiiienirereeeeee et 3
2b (1a). With more than one pair of branchiae............cccocvieeviiiiiiiiiiicc e 4
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3a (2a). With one or two chaetae per notopodium in the anterior region of the body; body inflated

31110 (0§ | 2O OO TRURPRTOPO F. cirrata
3b (2a). With four or five chaetac per parapodium in the anterior region of the body; body
CYINATICAL ... ettt ettt s b e bbb et e b neee F. cf. cirrata
4a (2b). With two pairs of Branchie (?).......cccecverieiieieeieeierte ettt ettt eee s e sneeaeeeeas 5
4b (2b). With three pairs of branchiae; one pair of large ventral papillac (gonopodial lobes) between
ChAGLIZETS -7 ... .eevieiieiiieiieettecte ettt sttt et ste e be b e esbeetsesteebeesbeessessaeseas Flabelligena gascognensis

5a (4a). One pair of big ventral papillae (gonopodial lobes) between the fourth and the fifth chaetiger;

epithelial papillac small and diSPErSe.........c.ceieruieiieiiiieiieceeee e F. mediterranea
5b (4a). Large ventral papillac (gonopodial lobes) absent; epithelium densely covered with
PAPIILAC. ...ttt ettt et et ettt ettt e et e e abe st e nre e seenbeenaeenseeseenseenseans F. biscayensis
6a (1b). Appendage of neurochaetae with cutting edge denticulate............c.coocevireririnoinnnnnne F. papillata
6b (1b). Appendage of neurochaetae with cutting edge Smooth.............ccoecvevvecirnienienieennen. F. cf. papillata

Flabelligella biscayensis Kolmer 1985
Flabelligella biscayensis KOLMER, 1985: 359-361, fig. 2.
TYPE LOCALITY: Bay of Biscay: 47°27°N, 8°22°W, at 2210 meters.
SELECTED REFERENCES: Flabelligena biscayensis — AGUIRREZABALAGA & CEBERIO, 2006: table 1.
DISTRIBUTION: Known from the type locality.

Flabelligella cirrata Hartman & Fauchald 1971
Flabelligella cirrata HARTMAN & FAUCHALD, 1971: 118-119, pl. 18 figs. a-c.
TYPE LOCALITY: West Atlantic, 39°56.6°N, 71°03.6’W, at 530 meters.
SELECTED REFERENCES: Flabelligena cirrata — GILLET, 2001: table 2; AGUIRREZABALAGA & CEBERIO,
2006: table 1.
DISTRIBUTION: West Atlantic, off U.S.A., at 466-530 meters.

Flabelligella cf. cirrata Hartman 1971
Flabelligella cf. cirrata — KOLMER, 1985: 359-361, fig. 3.
DISTRIBUTION: Bay of Biscay: 47°34.1°N, 9°38.4’E, at 4144 meters.

Flabelligella mediterranea Kolmer 1985
Flabelligella mediterranea KOLMER, 1985: 357-359, fig. 1.
TYPE LOCALITY: Eastern Mediterranean Sea: 35°49.8°N, 22°20.7’E, at 4690 meters.
SELECTED REFERENCES: Flabelligena mediterranea — AGUIRREZABALAGA & CEBERIO, 2006: table 1.
DISTRIBUTION: Known from the type locality.

Flabelligella papillata Hartman 1965
Flabelligella papillata HARTMAN, 1965b: 177, pl. 3.
TYPE LOCALITY: Off Bermuda, 32°11°24”N, 64°41°36”W, in 2000 meters.
SELECTED REFERENCES: Flabelligella papillata — DETINOVA, 1985a: 121.
DISTRIBUTION: Off Bermuda, at 2000 meters; West Atlantic off U.S.A., 1135-3806 meters; off
Pernambuco (Brazil), 770-805 meters, and 3730-3783 meters; off Iceland, 1535-2951 meters.

Flabelligella cf. papillata Hartman 1965
Flabelligella cf. papillata — KOLMER, 1985: 361, fig. 4.
DISTRIBUTION: Bay of Biscay: 47°26.8’N, 9°7.2°E, at 3742 meters.

Flabelligena gascognensis Aguirrezabalaga & Ceberio 2006
Flabelligena gascognensis AGUIRREZABALAGA & CEBERIO, 2006: 142-144, figs. 1-6, table 1.
TYPE LOCALITY: Capbreton Canyon (Bay of Biscay, Atlantic Ocean), 43°50.09°N, 2°03.23’W to
43°49.14°N, 2°02.64°W, between 572-545 meters, in soft bottom.
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DISTRIBUTION: Capbreton Canyon (Bay of Biscay, Atlantic Ocean). In soft bottoms. Between 545-1113
meters.

GENUS Macrochaeta Grube 1851
Macrochaeta GRUBE, 1850: 312.
TYPE SPECIES: Nais? clavicornis Sars 1835.
SYNONYMS: Ledon Webster & Benedict 1887.

KEY TO SPECIES:
1a. More than 2 neuropodial hooks per ramus, at least in the anterior region of the body...........ccccceeuene. 2
1b. One or two neuropodial hooks per ramus; four pairs of @ills.........ccccveviieciiiiieniiericeeeceeee e 3

2a (1a). Neuropodia with 5-10 neuropodial hooks per ramus along the whole body; two pairs of gills;
epithelium with relatively big papillae scattered............ccoooerieiiiiiiiiiieee e M. polyonyx
2b (1a). Neuropodia with 3 neuropodial hooks per ramus on chaetigers 1-5, in chaetigers 6-10 the
compound neurochaetae is replaced by two capillary neurochaetae, and chaetigers 11-22 with one single
neuropodial hook; at least one pair of branchiae; epithelium nearly smooth...................... Macrochaeta sp.

3a (1b). Eyes present; peristomium visible dorsally; all neurochaetae compound................. M. clavicornis
3b (1b). Eyes absent; peristomium not visible dorsally; Some neurochactae pseudocompound or simple..4

4a (3b). All neurochaetae compound; epithelium nearly smooth...........ccccoecveoiniiiiiiinncne. M. bansei
4b (3b). Some neurochaetae simple or pseudocompound; epithelium covered with scattered papillae
............................................................................................................................................. M. helgolandica

Macrochaeta bansei Hartmann-Schroder 1974
Macrochaeta bansei HARTMANN-SCHRODER, 1974d: 237-239, figs. 47-50.
TYPE LOCALITY: Northern North Sea (59°05°N, 2°21°W), at 76 meters, in middle to coarse sand with
mud.
SYNONYMS: Macrochaeta caroli Westheide 1981.
SELECTED REFERENCES: Macrochaeta bansei — HARTMANN-SCHRODER, 1996: 411. Macrochaeta
caroli — WESTHEIDE, 1981: 16. Not Macrochata [sic] sp. — HARTMANN-SCHRODER, 1974a: 182-183.
Not Macrochaeta bansei — HARTMANN-SCHRODER, 1974b: 67-69, figs. 64-71 [HOMONYM =
Macrochaeta natalensis Hartmann-Schroder 1996].
DISTRIBUTION: Northern North Sea, at 76 meters.
REMARKS: Macrochaeta bansei from the North Sea was an older homonym of Macrochaeta bansei
described from Natal (South Africa) by the same author in the same year (HARTMANN-SCHRODER,
1974b), but which description was published three months later. For this reason, the same author
introduced later a nomen novum for the South African species, namely Macrochaeta natalensis
Hartmann-Schréder 1996 (HARTMANN-SCHRODER, 1996: 411).

Macrochaeta clavicornis (M. Sars 1835)
Nais? clavicornis SARS, 1835: 64-65, pl. 9 fig. 24.
TYPE LOCALITY: Near the city of Flord (Norway), at approximately 61°40°N, 5°00°E, in a muddy
bottom.
SELECTED REFERENCES: Macrochaeta clavicornis — CAULLERY & MESNIL, 1898: 130-131, pl. 2 figs.
20-21; FAUVEL, 1927a: 104-105, fig. 37a-c; BANSE, 1969: 2610-2613, figs. lf, 6; HARTMANN-
SCHRODER, 1996: 411-412; KIRKEGAARD, 1996: 166-167, fig. 84.
DISTRIBUTION: Northeastern Atlantic: Kattegat; Skagerrak; Norwegian coast; North Sea; British Isles;
English Channel; Western Mediterranean Sea; Adriatic Sea; Aegean Sea; [?] Madeira. In calcareous
algae, laminarian holfasts, muddy bottoms and coarse sand. From shallow water to 30 meters.
REMARKS: According to BANSE (1969), the record of Macrochaeta clavicornis from Madeira
(LANGERHANS, 1880b: 95, pl. 4 fig. 7) requires further investigation, as it presents a very large first
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segment and the swimming chaetae occur from the eighth chaetiger (CAULLERY & MESNIL, 1898), while
in north European specimens they occur from the seventh chaetiger.

Macrochaeta helgolandica Friedrich 1937
Macrochaeta helgolandica FRIEDRICH, 1937: 347-349, figs. 7-8.
TYPE LOCALITY: Near Helgoland Island (Germany), approximately at 54°15.3°N, 7°55.9°E, at 19-21
meters, in coarse sand.
SELECTED REFERENCES: Macrochaeta helgolandica — BANSE, 1969: 2615-2617, fig. 8a-c;
HARTMANN-SCHRODER, 1971a: 364, fig. 128a-c; HARTMANN-SCHRODER, 1996: 412-413, fig. 199;
KIRKEGAARD, 1996: 167-168, fig. 85.
DISTRIBUTION: Southern North Sea (Helgoland); Skagerrak. In coarse sand. Between 19-25 meters.
REMARKS: HARTMANN-SCHRODER (1996: fig. 199) redraws the original figure by FRIEDRICH (1937: fig.
7), introducing erroneously three pairs of eyes, similar to the ones present in Macrochaeta clavicornis.
No eyes are known to occur in M. helgolandica (FRIEDRICH, 1937; HARTMANN-SCHRODER, 1996).

Macrochaeta polyonyx Eliason 1962
Macrochaeta polyonyx ELIASON, 1962b: 269-271, fig. 18.
TYPE LOCALITY: Skagerrak, at 58°30°N, 10°26’E, at 300 meters, in grey mud.
SELECTED REFERENCES: Macrochaeta polyonyx — BANSE, 1969: 2616-2617; HARTMANN-SCHRODER,
1996: 413; KIRKEGAARD, 1996: 169, fig. 86.
DISTRIBUTION: Skagerrak, Northern North Sea (Norway). In muddy bottoms. Between 235-478 meters.

Macrochaeta sp.
Macrochaeta sp. — NUNEZ, OCANA & BRITO, 1997: 255-256, fig. 3.
DISTRIBUTION: Natural lagoon of Jameos del Agua, Lanzarote (Canary Islands), at 3 meters, in black
coarse sand.
REMARKS: The only specimen found was in good condition but incomplete, reason why it was identified
by NUNEZ, OCANA & BRITO (1997) only to the generic level. The descripion states that the specimen had
25 segments, and that segments 2 and 3 are achaetous. What is then stated as being the chaetigers 4-8 are
in reallity the segments 4-8, which correspond to chaetigers 1-5. The rest of the description makes again
reference only to the segment number. In the above key, the distribution and arrangement of the different
neurochaetae along the body are referred to the number of the chaetiger, not segment, as it is generally
easier to identify the chaetigers when observing specimens of Macrochaeta.
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*FAMILY AMPHARETIDAE Malmgren 1866

AS: AMPHARETEA MALMGREN, 1866: 361-362.

REMARKS: The family Ampharetidae includes at present about 76 genera, with more than 210 described
species considered to be valid (HUTCHINGS et al., 2000). The taxonomy of the group is based largely on
external characters and, as pointed by REUSCHER, FIEGE & WEHE (2009), the diagnoses of genera often
show only a few differences. This means that whenever a new single character or combination of
characters is observed, it results more often in the description of a new genus than of a new species in an
already recognised genus. This way, more than a half of the described genera are monospecific. Internal
characters have been seldom used, due to the limited number of available specimens for many species,
and to the difficulties in sectioning the specimens (REUSCHER, FIEGE & WEHE, 2009). Studies on internal
anatomy of polychaetes, common at the end of the 19th and beginning of the 20th centuries, became
more and more rare, with a few exceptions. This way, nowadays the internal anatomy is completely
unknown for a large number of species, which makes very difficult to use it for phylogenetic purposes
(REUSCHER, FIEGE & WEHE, 2009).

Following the studies by JIRKOV (2001), the number of genera will be greatly reduced, as many
of these genera are to be considered under a wider definition. At least part of the changes proposed by
Jirkov are consequence of the reevaluation of some of the taxonomic characters normally used to define
genera in ampharetids. As a result of the redefiniton of genera, many characters considered to be generic
will have a specific value, reducing this way the great number of monospecific genera. After his revision
of the Arctic ampharetids, JIRKOV (2001) proposed a reduction from 66 to 23 genera. Note, however, that
this revison only included genera occurring in Arctic waters, and some genera both from shallow and
deep waters (as Amphisamytha Hessle 1917, Egamella Fauchald 1972, Uschakovius Laubier 1973,
Noanelia Desbruyéres & Laubier 1977, Hobsonia Banse 1979, Decemunciger Zottoli 1982, Endecamera
Zotolli 1982, Ymerana Holthe 1986, Grassleia Solis-Weiss 1993, or Amathys Desbruycres & Laubier
1996), many of which also monospecific, were not included; otherwise, the reduction of the valid genera
would have been probably bigger.

Some of the relevant taxonomic characters in Ampharetidae are discussed in JIRKOV (2008), and
include 1) the shape of the prostomium, 2) the nephridial papillae in the anterior region of body, 3) the
presence of a circular band in the anterior thorax, 4) the types of modification of notopodia and
notopodial chaetae, 5) the number of uncinigers with modified notopodia, 6) the type of neuropodia, 7)
the shape of buccal tentacles, 8) the presence or absence of paleae (notopodial chaetae on segment II) and
its significance, 9) the number of thoracic uncinigers, 10) the number of pairs of branchiae, 11) the type
of branchiostyles, and 12) the number of abdominal uncinigers. Previously JIRKOV (1994a) had already
showed that in some cases the character presence versus absence of paleae (notopodial chaectae in
segment II) is not good enough in order to separate some genera, at least within the Ampharetini,
Amphicteini and Amagini (all tribe designations sensu HOLTHE, 1986a).

The main generic and specific external characters for distinction of taxa in Ampharetidae are
also discussed by REUSCHER, FIEGE & WEHE (2009), as well as the main problems concerning each one
of them, and the terminology normally used by the different authors. Thus, characters normally used for
the distinction of genera include 1) prostomial glandular ridges (presence/absence), 2) buccal tentacles
(smooth/papillose), 3) number and shape of branchiae, 4) notochaetae of segment I, sometimes referred
to as paleae (presence/absence), 5) number of thoracic chaetigers and thoracic uncinigers, 6) modification
of certain segments, 7) rudimentary notopodia in abdomen (presence/absence), and other special
characters present, like jaw-like structures. In the specific case of the jaw-like structures, it is difficult to
know its real taxonomic value, as most of the known species have not been dissected to reveal its
presence or absence (REUSCHER, FIEGE & WEHE, 2009). Finally, characters commonly used to distinguish
between species include 1) shape of the prostomium, 2) shape of uncini, 3) arrangement of branchiae, and
4) number of abdominal segments.

The new synonymies proposed by JIRKOV (2001) affect many genera and species occurring in
the European waters, creating many new combinations, different from the ones that are normally used.
Unfortunately Jirkov’s publication of 2001 is in Russian, and it wasn’t possible to obtain a complete
translation of Jirkov’s arguments or conclusions for the synonymies. For this motive, and mainly for
practical reasons, it was decided to follow the denomination of the species as used by HOLTHE (19864,
1986b). Jirkov’s conclusions will not be followed here, and the synonymies and new combinations
proposed by JIRKOV (2001) will not be applied in the following keys, but this does not mean that his
conclusions are not accepted or are not considered as valid. The new synonymies and new combinations
will be pointed under the REMARKS section of each of the affected genera. An exception to this are the
conclusions published in JIRKOV (2008), and affecting the genera Anobothrus and Melythasides.
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The number of important taxonomic publications in Terebellidae is big, and the biggest part of
them, especially the most relevant for the study of the European Fauna, are cited below. However, it is
worth to highlight the very recent and abovementioned paper by REUSCHER, FIEGE & WEHE (2009),
which includes an updated key and synoptic table of characters for all the genera of Ampharetidae, as
well as keys and synoptic tables for some of these genera, and an additional synoptic table of diagnostic
characters of all genera with dorsal thoracic modifications.

10 um

10 um
100 um
100 pm
50 um
100 um

Figure legend: Family Ampharetidae. A, Amphicteis specimen, entire animal, lateral view. B, C, Isolda, specimen: B,
anterior end, dorso-lateral view, right branchiae removed; C, branchia. D-J, chaetae: D, palea; E, hook from segment 4;
F, acicular neurochaeta from chaetiger 1; G, capillary notochaeta; H, I, neurochaetal uncinus from chaetiger 15, lateral
(H) and frontal (l) views; J, neurochaetal uncinus, almost frontal view. D, G, H, |, Amphicteis specimen; E, F, Isolda
specimen; J, Auchenoplax specimen. bra, branchiae; but, buccal tentacles, retractile; hok, hook; ntp, notopodium; nup,
neuropodium; pal, paleae; pib, pinnate branchia; pros, prostomium; pye, pygidial cirri; rac, rudimentary abdominal
notopodial cirrus; rem, basal stumps of detached branchiae; smb, smooth branchiae. (Adapted from BEESLEY, ROsSS &
GLASBY, 2000; drawings by A. Murray).
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In the European and nearby waters, 29 genera including 54 species have been so far described or
recorded. The family was represented in the studied material by 7 genera, each one of them with a single
species.

In the following keys it is used mainly the number of “thoracic uncinigers” as a character (as
used by DAY, 1964 and FAUCHALD, 1977a), instead of “thoracic chaetigers with dorsal bristles” (as used
by HOLTHE, 1986b), as in some cases “dorsal bristles”, especially the ones from segment II (also called
paleae), can be overlooked due to its the small size or for being broken, inducing to an erroneous
counting.

KEY TO SUBFAMILIES AND GENERA:
(adapted from: FAUCHALD, 1977a; HOLTHE, 1986b; REUSCHER, FIEGE & WEHE, 2009)

REMARKS: The expressions “segment” and “chaetiger” are sometimes confused; in order to avoid this,
and as pointed by REUSCHER, FIEGE & WEHE (2009), Roman numerals are used for segments, and Arabic
numerals for chaetigers. In Ampharetidae the thoracic uncinigers always start in segment VI. Chaetae on
segment II (also designated as paleae) can be present or not, and sometimes, even when present, they can
be difficult to see, or can be broken. For these reasons, and whenever possible, the counting of segments
and/or chaetigers in Ampharetidae should always take the first unciniger (segment VI) as a reference. It is
considered here that there is only one achactous segment present behind the peristomium, following
THORSON (1946), CAzAUX (1982), and REUSCHER, FIEGE & WEHE (2009). This way, the first segment
bearing notochaetae is segment II, as stated above, and not segment III, as stated by other authors.

The family Ampharetidae Malmgren 1866, is normally divided in three subfamilies:
Ampharetinae Chamberlin 1919, Melinninae Chamberlin 1919, and Uschakovinae Holthe 1986. These
subfamilies are referred in the following key, but are not considered afterwards.

1a. Thoracic region with 4 chaetigers; thoracic uncini absent..Subfamily USCHAKOVINAE...Uschakovius
1b. Thoracic region with more than 4 chaetigers; thoracic uncini present.............ccoeeveveererierieneeseeneennne. 2

2a (1b). 34 anterior segments with fine acicular neurochaetae; chaetac on segment II (paleae) absent;

post-branchial notopodial hooks may be present............ccecceveeereenienieennen. Subfamily MELINNINAE........... 3
2b (1b). Acicular neurochaetae absent; notochaetae on segment II (paleae) present or absent; post-
branchial notopodial hooks absent.............cceceeeeeierienenieneseccececnees Subfamily AMPHARETINAE............ 5
3a (2a). Postbranchial notopodial hooks present; buccal tentacles of one type........cccceeeveeieeierienienenennne 4
3b (2a). No postbranchial notopodial hooks; buccal tentacles of two types.........ccceeeveeveeenennen. Melinnopsis
4a (3a). All branchiae SMOOTN........c.ccoouiieiiiiiiieeiic e e estee e staeeteeebaeeseeens Melinna*
4b (3a). Some branchiae Smooth, SOME PENNALE...........cceerriecierierierieeee ettt eseeeseeneeas Isolda
5a (2b). Two pairs of branchiae; 12 thoracic UNCINIZETS........ccueevviiieiieriierieteeeeeteesteereereeaesee e esseeseennas 6
5b (2b). At least three pairs Of Branchiae............ccooouieiiriiiierieeee e 7

6a (5a). First pair of rows of thoracic uncini long, about 2 times longer than remaining ones, approaching
ventrally; prostomium anteriorly pointed; notopodia of the 9th thoracic unciniger not displaced dorsally
neither joined by a transverse ridge; 12 thoracic UNCINIZers..........cecveeeverierienenerenereeeenns Auchenoplax*
6b (5a). First pair of rows of thoracic uncini not prolonged nor approaching ventrally; prostomium
anteriorly truncate; notopodia of the 9th thoracic unciniger (or second last pair of notopodia) displaced

dorsally and joined by a transverse glandular ridge; 10 thoracic Uncinigers............ccceceeverveennnne Zatsepinia
7a (Sb). Three pairs of Branchie...........coeiieiieiiiiiiee ettt s 8
7b (5b). Four pairs 0f DranChi@e............ccciieiiiieiieriieiicieeeeeie ettt te e seaesreesseesseesseessessaesneenas 19
8a (7a). Chaetae on segment IT (Paleae) PreSENL.......c.couiriiiiiriiii ittt s 9
8b (7a). Chactae on segment I (paleae) abSent..........ccuevieriieriieiiiieeieieee et 11
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9a (8a). Nine thoracic uncinigers; last thoracic segment with elevated notopodia and modified

NOLOCHAGTAC. ...ttt ettt ettt ettt e et et e bt eh e e bt ebees e emten e e s e s e besbe et e eseeneeseenseebesaeeneeneansensens Mugga
Ob (82). 11-12 thOTraCiC UNCINIZEIS. .....ecveruietieiieieeiieeitesteeteetestesetesseesseesesssesseesseenseesseessesssesseessesnsennsesnns 10
10a (9b). Eleven thoracic uncinigers; few thick buccal tentacles present..........cccccvvvverneennnee. Amythasides
10b (9b). Twelve thoracic uncinigers; buccal tentacles NUMETroUS............ccceervereeerierieneeieeene. Eclysippe*
11a (8b). Ten thoracic uncinigers; buccal tentacles papillose; buccal teeth present.................... Adercodon
11b (8b). At least eleven thOracic UNCINIZETS. ... ccveiueiiieriieriieie ettt rtte ettt ettt esbe e e eeseeeseeesaeeeeeneeeae 12
12a (11b). Eleven thOracic UNCIMIGEIS. .......ccueerieeieiieriesieete et eeeeieesseeteenteeseesseesseeseenseensesnsesseesseenseensesnes 13
12b (11b). At least twelve thOracic UNCINIZETS. ......cueveeriieiieieeeeeteeete et et etee e esteesbeesreeesesreesreesseesseenneees 15

13a (12a). Last pair of thoracic notopodia achaetous and transformed into a flattened fan with

dorsolateral wings and a ridge across dOTSUIML...........eoiieriieriieiieiertieteee et Ymerana
13b (12a). Last pair of thoracic parapodia chaetigerous, not transformed into a flattened fan with
OTSOIAtETAL WINES. ....eneeeiie ettt ettt ettt et ettt et e et et e bt et e e s e es e e e bt esseeseemeesneesneenseenseenseans 14

14a (13b). Abdomen short (8-15 segments), with rudimentary notopodia; prostomial glandular ridges (or

nuchal organs referred to as glandular ridges) Present.........cvvveviereecierienieneere e Amage gallasi
14b (13b). Abdomen long (about 25 segments), without rudimentary notopodia; prostomial glandular
ridges (or nuchal organ referred to as glandular ridges) absent...........cccccecereienieniencnnnene Glyphanostomum
15a (12b). TWelve thOracic UNCIMIZETS. ......c.eevereieriieieereetesttesseesseessesaeseesseesseensesssesssesseensesssesssesssesseensens 16
15b (12b). At least thirteen thoracic UNCINIZELS. ......ccueeiuiiiiiiieiieiiert et 18

16a (15a). Fifth last thoracic unciniger with elevated notopodia connected by a dorsal glandular

TIA . ettt ettt ettt h et e ettt be et e e bt neen e et et e bttt bt eneenteneensenee Anobothrus laubieri
16b (15a). Fifth last thoracic unciniger without elevated notopodia............cceecvereereierieecienierieeeeeeeee. 17
17a (16b). Buccal tentacles SMOOtN..........ccoceciiiiiiiiiiiciie ettt e eaee e Samythella
17b (16b). Buccal tentacles papilloSe..........cceeruieiirierieiieieeieee ettt Neosabellides
18a (15b). Thirteen thOraciC UNCINIZEIS.......cccvervierieeiieeierrereerteeteeeeseeesseesseesseessesseesseensessessnessnes Alkmaria
18b (15b). Fourteen thoracic UNCINIZETS. .......eeiueeiueirieiieriiertieie ettt st Samytha
19a (7b). Chaetae on segment I (paleae) absent............coeeereeiiiiiiriininininceeccee e 20
19b (7b). Chaetac on segment IT (Paleac) PreSENL.......c.cccuerieruieriieiiiieeieerteere ettt ebeereeeresee e ese s e 22
20a (19a). Eleven thoracic uncinigers; posterior thoracic notopodia not modified.............cceoerroeeneenne. 21

20b (19a). Twelve thoracic uncinigers; 15 thoracic chaetigers; third last thoracic notopodia modified,
elevated; prostomial glandular ridges (or nuchal organs referred to as glandular ridges)
Y011 1L SRRSO Sosanopsis

21a (20a). Prostomial glandular ridges (or nuchal organs referred to as glandular ridges) present; 14-17

thoracic chaetigers; abdominal rudimentary notopodia present.............cecceeveeeveeeeereeeneeennen. Amage [in part]
21b (20a). Prostomial glandular ridges (or nuchal organs referred to as glandular ridges) absent; 13
thoracic chaetigers; abdominal rudimentary notopodia absent.............cc.cceeverrenreenns Sabellides [in part]*
22a (19b). Eleven thOracic UNCINIZETS. ......cveeveiierrieriieieeteeeienttesteeseesressaesseessesssesssesssesseessesssesssesseessesnsenns 23

22b (19b). At least twelve thoracic uncinigers (can be eleven in Anobothrus bimaculatus Fauchald 1972,
and 4. mancus Fauchald 1972; however both species were described from off western Mexico, and are
not known to occur in the European and nearby Waters).........c.ecveveeierienieiieeeie e 24

23a (22a). Abdominal rudimentary notopodia absent; 14 thoracic chaetigers; buccal tentacles

PAPILLOSE. ....veeee ettt ettt e et s et e et e et e e et e e st et e et e e b e enbeeraeeaeesaeenbeenbeentenseeseenreenseas Sabellides*
23b (22a). Abdominal rudimentary notopodia present; 15 thoracic chaetigers; buccal tentacles
30010711 o WO RSP PSSR Amagopsis
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24a (22b). Twelve thoracic UNCINIZETS PIESENL........ciueiuieuieuieieieiestesteete et eteeieeneeteseesteseeetesseeseeneeneensesseees 25
24b (22b). At least thirteen thoracic UNCINIZETS PIESENL.........eevverurerrrereereriesreerreerseesreseesseesseesseesessaenseens 28

25a (24a). Posterior thorax with modified segment (elevated notopodia, which may be connected by a
dorsal glandular ridge, and with modified capillary chaetae).............ccovoeevieiieiieieeeeee e 26
25b (24a). Posterior thorax without modified SEZMENL..........c..cceevierieiiieiieiecieceee e 27

26a (25a). 4th, 5th, or 6th last thoracic unciniger with elevated or modified capillary chaetae; abdominal

rudimentary notopOdia aDSENL. ........cccuiiiiiiiiiieiie et Anobothrus*
26b (25a). 3rd last thoracic unciniger with elevated notopodia; abdominal rudimentary notopodia
PIESCIL ... eeetietieteeteeteeetesteesteesteesseessessaesseesseesseesseesseasseassessaenseenseessesssesssesseenseenseessenseessennsenseensennsenn Sosane*

27a (25b). Buccal tentacles papillose; 14 or 15 thoracic chaetigers; branchiae of similar sizes..Ampharete

27b (25b). Buccal tentacles smooth; 16 thoracic chaetigers; branchiae of different sizes.............. Noanelia
28a (24Db). Thirteen thOraciC UNCINIGETS........ccvervieriiereeieriesieeteetestesseesseessesssesseesseesseessesssesseessesssesssessees 29
28b (24b). Fourteen thoracic UNCINIZETS. ......cueeuieieerieiteeieeteeiestte sttt eee et et e et eeeeeeseeeseeeaeeneeeneeseeeneeenes 30

29a (28a). Prostomial glandular ridges (or nuchal organs referred to as glandular ridges)
PIESEIL .ttt ettt ettt ettt et e et e et e st e e bt e sa bt e eabeesabeeeabeeeab e e e bt e s bt e enbeesa b e e e bt enbeeenbeesabeesbaenane Hypania
29b (28a). Prostomial glandular ridges (or nuchal organs referred to as glandular ridges) absent....Lysippe

30a (28b). Prostomial glandular ridges (or nuchal organs referred to as glandular ridges) present; anal

103 0] (o) 1| P Amphicteis*
30b (28b). Prostomial glandular ridges (or nuchal organs referred to as glandular ridges) absent; anal cirri
PIESEIE O ADSEIL......cuvitiiiiiiiteiietetete sttt ettt ettt sttt et et et b e sb e bt ebt e st et et e besbesbeeaeesaensententeneens 31

31a (30b). 3 pairs of branchiae in a transverse row, 4th pair behind outermost pair of the transverse row;
ANAL CIITT PIESENE) MNATIIC. ...eueeeveetieitieteete et eeteetee st e et eteenteeseestee st eseeaseeneesneesseesseanseenseensesseenseans Lysippides
31b (30b). Branchiae arranged as 2+1+1; anal cirri absent; in fresh and brackish water............. Hypaniola

GENUS Adercodon Mackie 1994
Adercodon MACKIE, 1994: 244.
TYPE SPECIES: Adercodon pleijeli Mackie 1994.
REMARKS: JIRKOV (2001) proposed the synonymy of Adercodon Mackie 1994 with Gnathampharete
Desbruyeres 1978.

Adercodon pleijeli Mackie 1994
Adercodon pleijeli MACKIE, 1994: 244-248, figs. 1-2.
TYPE LOCALITY: Banyuls-sur-Mer (France), 42°29.55°N, 3°09.90’E, 45 meters, in mud with detritus.
DISTRIBUTION: Western Mediterranean Sea: Banyuls-sur-Mer (France); Eastern Sicily (Italy). In muddy
sediments, with or without terrestrial/seagrasses detritus. Between 32-95 meters.

GENUS Alkmaria Horst 1919
Alkmaria HORST, 19195h: 100-101.
TYPE SPECIES: Alkmaria romijni Horst 1919.
REMARKS: JIRKOV (2001) proposed the synonymy of Alkmaria Horst 1919 with Hypania Ostrooumov
1897.

Alkmaria romijni Horst 1919
Alkmaria romijni HORST, 1919b: 100-101, 1 figure.

105



THE EUROPEAN FAUNA OF ANNELIDA POLYCHAETA

TYPE LOCALITY: Alkmaarder Meer, Holland.

SYNONYMS: Microsamytha ryckiana Augener 1928.

SELECTED REFERENCES: Alkmaria Romijni — FAUVEL, 1927a: 240, fig. 82g-h. Alkmaria romijni —
ANNENKOVA, 1930: 32, fig. 8; FRIEDRICH, 1939b: 369, fig. 8; AMOUREUX & ELKAIM, 1972: 75-81, figs.
1-2; CAZAUX, 1982: 145-155, figs. 1-7; HOLTHE, 1986b: 73-74, fig. 30, map 29; JuNOY, 1987: 89-90, fig.
3; HARTMANN-SCHRODER, 1996: 488-490, fig. 237; KIRKEGAARD, 1996: 291-292, fig. 16l.
Microsamytha ryckiana — AUGENER, 1928b: 102-104, fig. 1.

REFERENCES FOR PORTUGAL: DEXTER, 1992 (previous records: Ria Formosa); [?] CANCELA DA
FONSECA et al., 2006 (as Alkmaria cf. romijni; Aljezur; Odeceixe).

DISTRIBUTION: From Holland to Denmark; Sweden; Norway; Baltic Sea; Arcachon (France); Galicia
(Spain); Morocco; Mediterranean coast of France, in coastal lagoon (personal observation). On brackish
waters, eulittoral to a depth of a few meters. On silty bottoms.

GENUS Amage Malmgren 1866
Amage MALMGREN, 1866: 370-371.
TYPE SPECIES: Amage auricula Malmgren 1866.
SYNONYMS: Grubianella Mclntosh 1885.
REMARKS: JIRKOV (2001) removed Grubianella Mclntosh 1885 from the synonymy with Amage
Malmgren 1866, and considered Amagopsis Pergament & Chlebovitch in Chlebovitch 1964 as being a
junior synonym of Grubianella. On the other side, he placed the following genera under synonymy with
Amage: Paramage Caullery 1944; Phyllampharete Hartman & Fauchald 1971, Mexamage Fauchald
1972.

KEY TO SPECIES:
(adapted from HOLTHE, 19865b)

1a. Dorsal bristles on 17 segments; three or four pairs of branchiae..............cccceeevinieinneneenns A. adspersa
1b. Dorsal Dristles 0N 14 SEZIMENLS. ......cc.vicuirierieriieiieteeteetesteeteetestesseesseeseesseessesseesseensesssesssesseessesssessns 2
2a (1b). Three pairs of branchiae; nine uncinigerous abdominal segments............c.cceceerereuereens A. gallasii
2b (1b). Four pairs 0f DIANCRIAC.........ccveciiicieiierierieeie ettt ettt et eesesaeseaesseesseenseesseessenssensnens 3
3a (2b). Eight uncinigerous abdominal SEZMENtS............ccceerieiiiiiiiiienienieieee e .A. auricula
3b (2b). Nine uncinigerous abdominal SEZMENLS..........c.cccuerieriiererriirierieeeee e eeesreereeeeseaesenes A. scotica

Amage adspersa (Grube 1863)
Sabellides adspersa GRUBE, 1863: 57-58, pl. 6 fig. 2.
TYPE LOCALITY: Mali Losinj (= Lussin Piccolo), in the Losinj (= Lussin) Island, Croatia, Adriatic Sea.
SELECTED REFERENCES: Amage adspersa — LANGERHANS, 1884: 261, pl. 15 fig. 19; GOURRET, 1901:
380-382, pl. 8 fig. 3; HESSLE, 1917: 121-122; FAUVEL, 1927a: 234-236, fig. 82a-f. Samytha adspersa —
Lo BIANCO, 1893: 64, pl. 3 fig. 3; FAUVEL, 1897: 431-438, pl. 25 figs. 162-165; FAUVEL, 1914f: 285-
286, pl. 26 figs. 11-15.
REFERENCES FOR PORTUGAL: MONTEIRO-MARQUES, 1979 (southern continental shelf of Algarve);
MONTEIRO-MARQUES, 1987 (continental shelf of Algarve); DEXTER, 1992 (previous records: Ria de
Alvor; continental shelf of Algarve; Arrdbida; Mondego Estuary); PARDAL, MARQUES & BELLAN, 1993
(Mondego Estuary); MOREIRA, FIGUEIRA & CUNHA, 1994 (Ria de Aveiro); PARDAL, MARQUES &
BELLAN, 1994 (Mondego Estuary).
DISTRIBUTION: Mediterranean Sea: off Monaco (69 meters), Marseille, Naples; Adriatic Sea; Aegean
Sea; Madeira Island (“grdferer Tiefe”); Atlantic Morocco (100-118 meters). On muddy, sandy, and
detritic bottoms.

Amage auricula Malmgren 1866
Amage auricula MALMGREN, 1866: 371, pl. 25 fig. 72.
TYPE LOCALITY: Koster Island, Bohusldn (Sweden), between 100-120 fathoms (183-220 meters), in
mud.
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SYNONYMS: [?] Sabellides brevicaudata M. Sars 1866.

SELECTED REFERENCES: Amage auricula — WOLLEBZK, 1912: 65, pl. 13 figs. 1-6; HESSLE, 1917: 120-
121; MCINTOSH, 19225: 80-82, pl. 118 fig. 10, pl. 124 figs. 8-8b, pl. 125 fig. 9; HOLTHE, 1986b: 75-76,
fig. 31, map 30; HARTMANN-SCHRODER, 1996: 490; KIRKEGAARD, 1996: 292-293, fig. 162. [?]
Sabellides brevicaudata — M. SARS, 1867: 291.

DISTRIBUTION: Arctic Ocean; Eastern North Atlantic, from East Greenland to the Mediterranean Sea;
Skagerrak; Kattegat; Canadian Arctic; Atlantic coast of USA; Japan; East India. On muddy or mixed
bottoms. Between 10-1000 meters.

Amage gallasii Marion 1876
Amage Gallasii MARION, 1876: 308-309.
TYPE LOCALITY: Off Bidon, Gulf of Marseille (Mediterranean Sea), on mud.
SELECTED REFERENCES: Amage Gallasii — GOURRET, 1901: 382-384, pl. 9 fig. 4; FAUVEL, 1927a: 236,
fig. 82i-m; FAUVEL, 1936¢: 92. Amage gallasii — HESSLE, 1917: 122.
DISTRIBUTION: Western Mediterranean Sea; Morocco (280 meters); Aegean Sea. In muddy and sandy
bottoms.

Amage scotica Clark 1952
Amage scotica CLARK, 1952: 19-21, fig. 4.
TYPE LOCALITY: Clyde Sea area, Scottish west coast, at Loch Fyne, Sgat Island Deep, at 230 meters, in
floccular mud, and at Arran Deep, at 169 meters, in floccular mud.
DISTRIBUTION: Scottish west coast. In floccular mud. Between 168-230 meters.

GENUS Amagopsis Pergament & Khlebovich in Khlebovich 1964
Amagopsis PERGAMENT & KHLEBOVICH in KHLEBOVICH, 1964: 176.
TYPE SPECIES: Amagopsis klugei Pergament & Chlebovitch in Chlebovitch 1964.
REMARKS: As noted above, JIRKOV (2001) considered Amagopsis Pergament & Chlebovitch in
Chlebovitch 1964 as being a junior synonym of Grubianella McIntosh 1885.

Amagopsis klugei Pergament & Khlebovich in Khlebovich, 1964
Amagopsis klugei PERGAMENT & KHLEBOVICH in KHLEBOVICH, 1964: 176-177, fig. 1.
TYPE LOCALITY: Arctic Ocean, north of Franz Josef’s Land and Spitsbergen.
SELECTED REFERENCES: Amagopsis klugei — HOLTHE, 1986b: 77-78, fig. 32, map 31.
DISTRIBUTION: Southeast Iceland; Norwegian Basin; Arctic deep sea. Between 600-1445 meters. In
muddy bottoms.

GENUS Ampharete Malmgren 1866
Ampharete MALMGREN, 1866: 362-363.
TYPE SPECIES: Amphicteis acutifrons Grube 1860.
SYNONYMS: Branchiosabella Claparéde 1863; Asabellides Annenkova 1929.
REMARKS: JIRKOV (1994a; 2001) considered the following genera as being junior synonyms of
Ampharete Malmgren 1866: Sabellides Milne-Edwards in Lamarck 1838; Pterampharete Augener 1918;
Asabellides Annenkova 1929.

KEY TO SPECIES:
(from HOLTHE, 1986b)

1a. 12 (11) uncinigerous abdominal SEZMENLS..........c.eecuerierierierieie ettt see e eneeeee s 2
1b. 13 (12-14) uncinigerous abdominal SEZMENTS............cceeriievieierierierieere e seeseesre s A. finmarchica
1c. 17 uncinigerous abdominal SEZMENTS..........cceerieriieriieiieiereesie et eeeeeesee st seeesee e sneesaeeneeeneeens A. goesi
1d. 26 uncinigerous abdominal SEZMENLS..........cccverrieriierieiieiierierieeteeteeeestee e eseeseeaesseesseesseesseenns A. vega
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2a (1a). Anal segment with two long cirri and a number of long cirriform papillae..........ccccooeienennenne 3
2b (1a). Anal segment with two long cirri and a number of small round papillae...........ccccoeeverevereenerennnnne. 4

3a (2a). Last 14 uncinigers (last 2 thoracic and 12 abdominal) with a long cirrus over each
NEUTOPOUIUINL 1...evtitietieieeteeteeteetteettesteebeesseesseesbesssesseessaesseesseassesssesssenssenseessenssesssesssesseessensens A. acutifrons

3b (2a). Last 14 unciniZerous WithOUL CIITi.........ceevierreriieriieieeiesieie et .A. baltica

4a (2b). Paleac much shorter than distance between the two groups of branchiae; geniculate bristles

PLESEIE. . eutieeuteeeiteeeteeeiteeeteeeateeseteeeateessseeassaessseeanseesssaeesseessseeansaessseeansaesnseeanseesnseeanseesnseennseesnseennseenn A. falcata
4b (2b). Paleae much longer than distance between the two groups of branchiae; no geniculate
DIISEIES. .ttt ettt ettt ettt b e bbbt sttt et et A. lindstroemi

Ampharete acutifrons (Grube 1860)
Amphicteis acutifrons GRUBE, 1860: 109-110, pl. 5 fig. 6.
TYPE LOCALITY: Greenland.
SYNONYMS: Branchiosabella zostericola Claparéde 1863; Ampharete Grubei Malmgren 1866;
Amphicteis intermedia Marion 1876; Ampharete cirrata Webster & Benedict 1887; Ampharete trilobata
Webster & Benedict 1887.
SELECTED REFERENCES: Ampharete acutifrons — HESSLE, 1917: 96-97; MCINTOSH, 1922b: 66-69, text-
figs. 143-145, pl. 112 fig. 3, pl. 118 fig. 12 [reference to pl. 116 fig. 8 is incorrect], pl. 124 figs. 4-4¢";
ANNENKOVA, 1929b: 491-492, pl. 38 fig. 38; WESENBERG-LUND, 1950a: 47, chart 55; PETTIBONE, 1954:
316-317, fig. 36b-d; USCHAKOV, 1955a: 366, fig. 1364-D; DAY, 1967: 699-700, fig. 35.4.a-f, HARTMAN,
1969: 537-538, 4 figs.; BANSE, 1979a: 1544-1545, fig. 1b; HOLTHE, 1986b: 33-34, fig. 8, map 7;
HARTMANN-SCHRODER, 1996: 491, fig. 238; KIRKEGAARD, 1996: 294-296, fig. 163. Branchiosabella
zostericola — CLAPAREDE, 1863: 35-36, pl. 14 figs. 32-37. Ampharete Grubei — MALMGREN, 1866:
363-364, pl. 19 fig. 44; FAUVEL, 1897: 289-410, pls. 15-24, pl. 25 fig. 169; WOLLEBZK, 1912; 50-51, pl.
10 fig. 6; FAUVEL, 1927a: 227-228, fig. 79; MARQUES, 1947: 55, fig. B4-7. Amphicteis intermedia —
MARION, 1876: 307-308. Ampharete intermedia — GOURRET, 1901: 384-387, pl. 9 figs. 5-6. Ampharete
cirrata — WEBSTER & BENEDICT, 1887: 747, pl. 8 figs. 110-112. Ampharete trilobata — WEBSTER &
BENEDICT, 1887: 747-748. Ampharete gracilis [not Malmgren 1866] — FAUVEL, 1909: 22-23.
REFERENCES FOR PORTUGAL: MARQUES, 1947 (as Ampharete Grubei; Cova-do-Vapor); BELLAN,
1960a (as Ampharete grubei; NW Cape Sardao; Setubal Canyon; Cape Roca; off Cascais); AMOUREUX,
1974b (as Ampharete grubei; off Aveiro; off Porto); MONTEIRO-MARQUES, 1987 (as Ampharete grubei;
continental shelf of Algarve); DEXTER, 1992 (previous records; Ria Formosa; continental shelf of
Algarve; Sado Estuary; Arrabida); RAVARA, 1997 (off Aveiro).
DISTRIBUTION: Eastern North Atlantic: Iceland (5-158 meters), Jan Mayen (162 meters), Spitsbergen
(20-110 meters), Faeroes, British Isles (3-28 meters), Norway, North Sea, Irish Sea, Skagerrak, Kattegat,
@resund, western Baltic Sea (18-167 meters); France: Normandy (19 meters), Gulf of Gascony (166
meters); Madeira Island; Portugal (4-6 meters); [?] Mediterranean Sea (including Adriatic and Aegean
seas); Atlantic Morocco (36-265 meters); Labrador (13 meters) to Maine (10-20 meters); Greenland (17-
25; 418 meters); Novaya Zemlya (7-50 meters); Kara Sea (45 meters); White Sea (65 meters); Siberian
and Alaskan Arctic (6-82 meters); Arctic Ocean (650-1000 meters); Bering Sea; Sea of Okhotsk; Sea of
Japan; North American Pacific: British Columbia (85 meters), Washington (12-196 meters), Oregon,
Southern California (1254-1281 meters); South Africa. On stones and soft bottoms, ranging from silt to
coarse sand. Lower eulittoral to 2290 meters.
REMARKS: This species was normally indicated as the only one of the genus Ampharete occurring in the
Mediterranean Sea. However, and with base on personal observations from the Western Mediterranean, it
seems to be absent in the region, being confused with at least two or three other species not yet identified
with certainty, but close to (or that should be identified as) Ampharete lindstroemi or A. finmarchica, and
A. falcata.

Ampharete baltica Eliason 1955
Ampharete grubei var. baltica ELIASON, 1955: 6-7.
TYPE LOCALITY: Baltic Sea, between Bornholm and Blekinge (Sweden), 48-77 meters, on mud pure or
mixed with sand.
SELECTED REFERENCES: Ampharete baltica — FOURNIER & POCKLINGTON, 1984: 264; HOLTHE, 1986b:
34-35, fig. 9, map 8; HARTMANN-SCHRODER, 1996: 492, fig. 239; KIRKEGAARD, 1996: 296-297, fig. 164.
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DISTRIBUTION: Arctic; Ireland; northern North Sea; Norway; Skagerrak; Kattegat; Qresund; Western
Baltic Sea; Nova Scotia; Tunisia. On silt and mixed bottoms. Between 5-77 meters.

Ampharete falcata Eliason 1955
Ampharete falcata ELIASON, 1955: 3-6, fig. 1.
TYPE LOCALITY: East Spittebade, Bohuslén (Swedish west coast), 20-30 fathoms (36.6-54.9 meters).
SELECTED REFERENCES: Ampharete falcata — HOLTHE, 1986b: 35-37, fig. 10, map 9; HARTMANN-
SCHRODER, 1996: 492-493; KIRKEGAARD, 1996: 297, fig. 165.
REFERENCES FOR PORTUGAL: AMOUREUX, 1987 (off Porto).
DISTRIBUTION: Swedish west coast; Kattegat; Skagerrak; Norwegian coast; Ireland; Bretagne. On mixed
bottoms. Between 30-90 meters.

Ampharete finmarchica (M. Sars 1865)
Amphicteis finmarchica SARS, 1865: 6.
TYPE LOCALITY: Ramfjorden, Tromse (Norway).
SYNONYMS: Ampharete arctica Malmgren 1866; Ampharete brevibranchiata Treadwell 1926.
SELECTED REFERENCES: Ampharete finmarchica — WOLLEBZK, 1912: 48-49, pl. 6 figs. 1-10;
WESENBERG-LUND, 1950a: 47, chart 55; HOLTHE, 19865b: 38-39, fig. 11, map 10; PARAPAR, BESTEIRO &
URGORRI, 1993a: 368-370, fig. 1; HARTMANN-SCHRODER, 1996: 493-494, fig. 240; KIRKEGAARD, 1996:
297-300, fig. 166. Ampharete arctica — MALMGREN, 1866: 364-365, pl. 26 fig. 77; LEVINSEN, 1886: 12,
pl. 25 fig. 6; FAUVEL, 1914f: 283-285, pl. 26 figs. 1-10; HESSLE, 1917: 97-98, text-fig. 9; ANNENKOVA,
19295b: 490-491, pl. 38 fig. 36; OKUDA, 1936b: 153-155, text-figs. 6-7; BERKELEY & BERKELEY, 1952:
65-66, figs. 133-135; USCHAKOV, 1955a: 369, fig. 136H. Ampharete brevibranchiata — TREADWELL,
1926: 6-7, figs. 11-14.
DISTRIBUTION: Arctic Ocean; Greenland; Spitsbergen (36.6-430 meters); Jan Mayen; Kara Sea (37-110
meters); North Sea; Norwegian coast; Skagerrak; Qresund; Swedish west coast; Galicia (Spain); Quebec;
Bering Sea; North American Pacific, from Canada to California; Sea of Okhotsk; Sea of Japan. On silt
and mixed bottoms, seldom in pure sand. Between 1.5-5000 meters.

Ampharete goesi Malmgren 1866
Ampharete Goési MALMGREN, 1866: 364, pl. 19 fig. 45.
TYPE LOCALITY: Spitsbergen, at Treurenbergbay, Wydebay, Danesgat, Haklyts Headland, Safehavn,
Bellsund and Whalerspoint, between 20-50 fathoms (36.6-91.4 meters), on muddy bottoms.
SYNONYMS: Ampharete goési subsp. braznikovi Annenkova 1929.
SELECTED REFERENCES: Ampharete Goési — WOLLEBZK, 1912: 51. Ampharete goési — HESSLE,
1917: 97; ANNENKOVA, 1929b: 492, pl. 38 fig. 37, WESENBERG-LUND, 1950a: 47, chart 55; BERKELEY
& BERKELEY, 1952: 66, fig. 136; USCHAKOV, 1955a: 369, fig. 137F. Ampharete goesi — HOLTHE,
1986b: 40-41, fig. 12, map 11; HARTMANN-SCHRODER, 1996: 494. Ampharete goési subsp. braznikovi —
ANNENKOVA, 1929bh: 492-493, pl. 38 fig. 44; USCHAKOV, 1955a: 369, fig. 137G. Ampharete goési
brazhnikovi — BANSE, 1979a: 1545, fig. 1c-e.
DISTRIBUTION: East Greenland; Spitsbergen (33-84 meters); Iceland (19-28 meters); Faroes (1282
meters); Skagerrak; Baltic Sea (13-33 meters); Barents Sea; White Sea; Siberian, Canadian and Alaskan
Arctic (34-206 meters); Bering Sea; North American Pacific Coast, from British Columbia (15 meters) to
California; Sea of Okhotsk (18-26 meters); Japan Sea. On muddy bottoms and bottoms of rocks, stones
and gravel. Between 13-1282 meters.

Ampharete lindstroemi Hessle 1917
Ampharete lindstromi HESSLE, 1917: 98-99, text-fig. 10, pl.1 fig. 5.
TYPE LOCALITY: Skarberget, Sweden.
SELECTED REFERENCES: Ampharete lindstromi — MALMGREN, 1867a: 105 [as a nomen nudum].
Ampharete lindstrémi — ANNENKOVA, 1929h: 492, pl. 38 figs. 39-40; USCHAKOV, 1955a: 366, fig.
1374-B; FOURNIER & POCKLINGTON, 1984: 264-265; HOLTHE, 1986b: 41-42, fig. 13, map 12;
HARTMANN-SCHRODER, 1996: 494; KIRKEGAARD, 1996: 301, fig. 167. [?] Ampharete gracilis [not
Malmgren 1866] — Lo BIANCO, 1893: 62-63.
REFERENCES FOR PORTUGAL: RAVARA, 1997 (off Aveiro).
DISTRIBUTION: Gulf of St. Lawrence; Nova Scotia; White Sea; Japan Sea; west coast of Scandinavia;
northern North Sea; Oresund; Portugal; Mediterranean Sea. On muddy bottoms. Between 8-400 meters.
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REMARKS: MALMGREN (1867a: 105) created the new name Ampharete Lindstromi for a species found at
Bohuslén, without giving any further details or illustrations, besides: “Hab. ad Bahusiam rarior (S. Lovén
& Ipse)”. For this reason this name is normally considered as a nomen nudum. The species was fully
described and illustrated later, by HESSLE (1917), and with base on specimens collected at Skarberget, in
the Swedish west coast. For this reason, the authorship of the species is here considered as being Hessle
1917, instead of Malmgren 1867 sensu Hessle 1917.

Ampharete vega (Wirén 1883)
Amphicteis Vege WIREN, 1883: 415-417, pl. 32 figs. 3-4.
TYPE LOCALITY: Bering Sea.
SELECTED REFERENCES: Ampharete Vega — WOLLEBZK, 1912: 51. Ampharete vega — HESSLE, 1917:
99-100; ANNENKOVA, 1929b: 493; PETTIBONE, 1954: 315-316, fig. 36a; HOLTHE, 1986b: 43, fig. 14, map
13.
DISTRIBUTION: Arctic Sea: Alaska (2 meters) and Siberia; Barents Sea; Bering Sea; Chuckchee Sea (10-
15 meters); Laptev Sea; Kara Sea; Spitsbergen. On muddy bottoms. Between 2-18 meters.

*GENUS Amphicteis Grube 1850
Amphicteis GRUBE, 1850: 330.
TYPE SPECIES: Amphitrite Gunneri Sars 1835.
SYNONYMS: Crossostoma Gosse 1855.
REMARKS: JIRKOV (2001) considered the following genera as being junior synonyms of Amphicteis
Grube 1850: Phyllamphicteis Augener 1918; Paramphicteis Caullery 1944; Pseudoamphicteis Hutchings
1977.

KEY TO SPECIES:

1a. 19 uncinigerous abdominal SEZMENLS..........c.eccvirierierieriieieeieeie e eeesreeneeeeeseeseeesseeeeens A. sundevalli
1b. 15 uncinigerous abdominal SEZMENES..........c..erueieriiriiriirieeti ettt e sttt e e te e ste st see st e e eneeeeeeneas 2

2a (1b). 10-23 paleae in each fascicle, gradually tapering; small area between branchial groups; raised

flap uniting inner pair of posterior branchiae PreSent...........ccoevvevereeriereeieeieeiereeeeee e A. gunneri*
2b (1b). 5-10 paleae in each fascicle, abruptly tapering; large area between branchial groups; no raised
flap uniting inner pair of posterior branchiae.............ccceevevvieciiiieiieniereee e A. midas

*Amphicteis gunneri (M. Sars 1835)
Amphitrite Gunneri M. SARS, 1835: 50-51, pl. 11 fig. 30a-d.
TYPE LOCALITY: Glesver (60°12°N, 05°02°W) and Floreg (61°36°N, 05°04’W), western Norway.
SYNONYMS: Amphicteis groenlandica Grube 1860.
SELECTED REFERENCES: Amphicteis Gunneri [in part; in part = 4. midas (Gosse 1855)] — MALMGREN,
1866: 365-366, pl. 19 fig. 46; FAUVEL, 1897: 411-430 [in part; in part = Amphicteis midas (Gosse 1855)],
pl. 25 figs. 150-157, 159, 161 [not 158, 160 = Amphicteis midas (Gosse 1855)]; FAUVEL, 1914f: 281-282,
pl. 26 fig. 26; MCINTOSH, 1922¢: 70-74, pl. 118 fig. 7, pl. 124 figs. 5-5b°; FAUVEL, 1927a: 231, fig. 80a-
k. Amphicteis Gunneri — WOLLEBZK, 1912: 55-57, pl. 8 fgs. 1-11. Amphicteis gunneri — HESSLE,
1917: 116, text-fig. 21a, pl. 1 fig. 9; ANNENKOVA, 1929b: 497; WESENBERG-LUND, 1950a: 47-48, chart
56; DESBRUYERES, 1977: 137-140, figs. 14, F-G [in part, specimens from Norway and from deeper water
off Bretagne; in part = A. midas (Gosse 1855)]; HARTLEY, 1985: 311-313, figs. 3-4, table 2; HOLTHE,
1986b: 56-57, fig. 21, map 20 [in part; type material; in part = 4. midas (Gosse 1855)]; HARTMANN-
SCHRODER, 1996: 495; KIRKEGAARD, 1996: 301-302 [in part; in part = 4. midas (Gosse 1855)].
Amphicteis groenlandica — GRUBE, 1860: 106-107, pl. 5 fig. 3.
REFERENCES FOR PORTUGAL: BELLAN, 1960a (Setibal Canyon); AMOUREUX, 1974b (off Aveiro; off
Porto); AMOUREUX, 1987 (off Aveiro); MONTEIRO-MARQUES, 1987 (continental shelf of Algarve);
DEXTER, 1992 (previous records: Ria Formosa; continental shelf of Algarve; Sado Estuary; Mondego
Estuary); RAVARA, 1997 (off Aveiro); present work (southwestern continental shelf).
MATERIAL: SEPLAT 7 (2nd part) — St. 25 (A.4085), north Sines, 134 m, sand: 1 incomplete
specimen; branchiae missing; small area between branchial groups; there is a raised flap uniting the inner
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pair of posterior branchae. St. 266 (A.3865), off Cape Sarddo, 175 m, sand: 2 specimens, one similar to
the specimen described above; branchiae missing; one anal cirrus still attached; about 10 paleae per
bundle; second specimen smaller and incomplete. FAUNA 1 — St. 34, Gulf of Cadiz, off Cadiz, 114-
116 m, detritic: 1 specimen, complete and in good condition; 20 mm long, 3 mm wide; buccal tentacles
smooth; 4 pairs of branchiae; segment III with paleae; segments IV-VI with dorsal bristles only; 14
uncinigerous thoracic segments; 17 thoracic chaetigers; notopodial cirri present; 15 uncinigerous
abdominal segments; distal region of paleae gradually tapering; about 10 paleae in each bundle; area
between branchial groups small; raised flap uniting inner pair of posterior branchiae; tube made of mucus
with attached silt and some shell fragments; pygidium with two long lateral cirri.

DISTRIBUTION: West coast of Norway; [?] Spitsbergen (1865 meters); [?] East Orkney Islands (88
meters); central and northern North Sea (69-143 meters); English Channel (50-60 meters); Skagerrak; off
Galicia (363 meters); Portugal; Gulf of Cadiz; Mediterranean Sea; [?] Adriatic Sea; [?] Black Sea. In
sandy and muddy bottoms. All the other records need to be checked, as previous findings of this species
could refer to specimens of Amphicteis midas or to undescribed species (HARTLEY, 1985).

Amphicteis midas (Gosse 1855)
Crossostoma Midas GOSSE, 1855b: 310-312, pl. 8 figs. 7-12.
TYPE LOCALITY: Ilfracombe (Devon, England), under a stone, at low water.
SYNONYMS: Amphicteis curvipalea Claparéde 1870; [?] Amphicteis ninonae Jirkov 1985.
SELECTED REFERENCES: Amphicteis midas — HARTLEY, 1985: 309-311, figs. 1-2, table 1; HARTMANN-
SCHRODER, 1996: 495-496, fig. 241. Amphicteis curvipalea — CLAPAREDE, 1870: 496-498, pl. 13 fig. 5;
Lo BIANCO, 1893: 63; SAINT-JOSEPH, 1894: 163-165, figs. 204-206. [?] Amphicteis ninonae — JIRKOV,
1985: 1894-1897, 1 fig; JIRKOV, 2001: 472-473, 1 fig. Amphicteis Gunneri [not M. Sars 1835] —
FAUVEL, 1897: 411-430 [in part; in part = Amphicteis gunneri (M. Sars 1835)], pl. 25 figs. 150-158, 160
[not 159, 161 = Amphicteis gunneri (M. Sars 1835)]; Ri0JA, 1931: 266-268, pls. 86-87. Amphicteis
gunneri [not M. Sars 1835] — HARTMANN-SCHRODER, 1971a: only fig. 159f~i; DESBRUYERES, 1977:
137-140, figs. 1B-D, J, 24-B [in part, specimens from Bay of Naples, Tatihou (English Channel) and
shallower water off Bretagne; in part = 4. gunneri (M. Sars 1835)].
DISTRIBUTION: British Isles; North Sea; English Channel; Galicia, NW Spain; west coast of Sweden;
Skagerrak; Kattegat; Mediterranean Sea; Adriatic Sea; Aegean Sea. On muddy bottoms. From intertidal
to 27 meters.
REMARKS: JIRKOV (1985) described Amphicteis ninonae with base on specimens from the “Northern
Waters”, collected between 62°11.5°’N and 80°40’N, around the Arctic Ocean, and at depths ranging
between 49 and 1010 meters. These specimens were previously mixed with Amphicteis gunneri (M. Sars
1835), and Amphicteis mederi Annenkova 1929. The species was described as new because it “differs by
the obtuse tips of the paleae from all other species of the genus which have 17 thoracic setigers and 15
abdominal uncinigers” (JIRKOV, 1985: 1897; English corrected by me). However, in the same year
HARTLEY (1985) published his work with the resurrection of Crossostoma midas Gosse 1855, as
Amphicteis, a species that had been considered as a synonym of A. gunneri. The diagnostic characters of
A. midas fit the ones given for 4. ninoae, reason why I believe that they could be synonymous. The main
differences between both species seem to be the ventral pigmentation of the thorax, and the bathymetric
distribution.

Amphicteis sundevalli Malmgren 1866
Amphicteis Sundevalli MALMGREN, 1866: 366-367, pl. 25 fig. 73.
TYPE LOCALITY: Eastern Spitsbergen, at Whalers Point and Edlunds Berg, at 15-30 fathoms (27.4-55
meters), in mud.
SELECTED REFERENCES: Amphicteis sundevalli — HESSLE, 1917: 118; ANNENKOVA, 1929bh: 498;
WESENBERG-LUND, 1950a: 48, chart 55, pl. 9 fig. 42; HOLTHE, 1986b: 58, fig. 22, map 21; HARTMANN-
SCHRODER, 1996: 496.
DISTRIBUTION: East Greenland; Svalbard (Spitsbergen); North Sea; Chuckchee Sea. On sand, mud and
mixed bottoms. Between 9-64 meters.

GENUS Amythasides Eliason 1955
Amythasides ELIASON, 1955: 14.
TYPE SPECIES: Amythasides macroglossus Eliason 1955.
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Amythasides macroglossus Eliason 1955
Ampythasides macroglossus ELIASON 1955: 14-17, fig. 4.
TYPE LOCALITY: Swedish west coast: Kosterfjorden, at 36 meters, on gravel and stones, and at 40
meters, on mud with Zostera debris and stones, and Singlefjord, at 75 meters, on stones with some mud.
SELECTED REFERENCES: Amythasides macroglossus — HOLTHE, 1986b: 62-63, fig. 24, map 23;
HARTMANN-SCHRODER, 1996: 496-497; KIRKEGAARD, 1996: 302-304, fig. 169.
DISTRIBUTION: Swedish west coast; Skagerrak; North Sea. On mixed bottoms (clay and stones).
Between 36-75 meters.

*GENUS Anobothrus Levinsen 1884
Anobothrus LEVINSEN, 1884: 158.
TYPE SPECIES: Ampharete gracilis Malmgren 1866.
SYNONYMS: Sosanides Hartmann-Schroder 1965; Anobothrella Hartman 1967, Melythasides
Desbruyeres 1976.
REMARKS: HOLTHE (1986a) changed the rank of this genus and, together with Melinnata Hartman 1965,
and Eusamythella Hartman 1971, considered them as subgenera of Melinnampharete Annenkova 1937.
JIRKOV (2001, 2008), on the other hand, emended the genus definition, and considered Melythasides as a
junior synonym of Anobothrus Levinsen 1884, together with Sosanides Hartmann-Schroder 1965, and
Anobothrella Hartman 1967, while Melinnampharete was considered to include Neosamytha Hartman
1967, and Eusamythella Hartman 1971.

KEY TO SPECIES:
(adapted from JIRKOV, 2008)

1a. Circular band (maybe of glandular origin) anterior to notopodia of second thoracic uncini; 3 pairs of

DIANCHIAC. ... viitii et ettt ettt et e et e et e e st e e et e e sabeeeabeesabeessseesabeesseessseensseessseeasseesnseenssens A. laubieri
1b. Circular band (maybe of glandular origin) anterior to notopodia of third thoracic uncini; 4 pairs of
DIANCIHIAC. .. .. tiiiiiiiie ettt ettt ettt ettt ettt e et e e steeeette e tbeessae e tbeeasse e sseesseessseasbeessseeesbeeasbeeesbeensreeenraenareas 2

2a (1b). Branchiophores of posterior pair of branchiae at least two times thinner and shorter than the rest;

branchiostyles of posterior pair of branchiae at least 10 times shorter than the rest.................. .A. patersoni
2b (1b). Branchiophores of posterior pair of branchiae of same length as the rest; branchiostyles of
posterior pair of branchiae no more than 2-3 times shorter than the rest..........c..cocceeiiiiinenns A. gracilis*

*Anobothrus gracilis (Malmgren 1866)
Ampharete gracilis MALMGREN, 1866: 365, pl. 26 fig. 75.
TYPE LOCALITY: Bohusldn, Sweden, at 130 fathoms (217.3 meters), on mud.
SYNONYMS: Sosane sulcata var. nidrosiensis Bidenkap 1907; Ampharete arctica var. gagarae Uschakov
1950.
SELECTED REFERENCES: Anobothrus gracilis — LEVINSEN, 1886: 12, pl. 25 fig. 5; HESSLE, 1917: 106-
107, text-fig. 12; FAUVEL, 1927a: 229-230, fig. 80/-p; ANNENKOVA, 1929b: 496 [in part]; HOLTHE,
1986b: 50-51, fig. 18, map 17; WILLIAMS, 1987: 251, fig. 14, table 1; HARTMANN-SCHRODER, 1996:
497-498, fig. 242; KIRKEGAARD, 1996: 304-306, fig. 170; JIRKOV, 2008: 122-124, figs. 7-8. Ampharete
gracilis — WOLLEBZK, 1912: 50, text-fig. 7. Sosane gracilis — HARTMANN-SCHRODER, 1971a: 463-
464, figs. 160, 161a; JIRKOV, 1989: 114, figs. 22.1-22.2. Sosane sulcata var. nidrosiensis — BIDENKAP,
1907: 33-34, pl. 3 fig. 21. Ampharete arctica var. gagarae — USCHAKOV, 1950: 218, pl. 2, 7, fig. 32;
USCHAKOV, 1955a: 369, fig. 1361-K. Ampharete finmarchica [not Sars 1864] — HARTMANN-SCHRODER
& STRIPP, 1968: 19-22, fig. 8c-k. Not Anobothrus gracilis — USCHAKOV, 1955a: 372, fig. 138E-H.
REFERENCES FOR PORTUGAL: RAVARA, 1997 (off Aveiro); GIL & SARDA, 1999 (southwestern
continental shelf); present work (southwestern continental shelf).
MATERIAL: SEPLAT 7 (1st part) — St. 201 (A.3113), off Vila Nova de Milfontes, 240 m, sand: 1
incomplete specimen, with only 3 abdominal chaetigers present; 16 thoracic notopodial chaetigers, with a
reduced number of notochaetae on chaetiger 2; notopodia of chaetiger 11 with modified chaetae and
displaced dorsally; 12 thoracic uncinigers, starting at chaetiger 5; prostomium clearly trilobed. SEPLAT
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7 (2nd part) — St. 25 (A.4085), north Sines, 134 m, sand: 1 small and complete specimen. St. 86
(A.4021), near Sines, 275 m, sand: 3 specimens, in poor condition. St. 283 (A.3851), off Arrifana, 245
m, muddy sand: | incomplete specimen, with only two abdominal chaetigers present; only one branchiae
still attached; chaetiger 2 reduced, with few chaetae.

DISTRIBUTION: The species has been recorded from many locations and depths, but according to JIRKOV
(2008) some of these records refer to different species. The locations from where the species has been
recorded are the following ones: Arctic Ocean; Iceland (1535-2951 meters); Kara Sea (37-45 meters); Jan
Mayen; Barents Sea; Norwegian coast (13-17 meters; 160 meters); North Sea (33-51 meters); Skagerrak;
Kattegat; Swedish west coast (217 meters); Qresund; Baltic Sea; Mediterranean Sea; Adriatic Sea;
Aegean Sea; Eastern North Atlantic; West Greenland; Western North Atlantic: off New England (300
meters), off Bermuda (1700-2000 meters); Bering Island; Northeastern Pacific Ocean: Canada,
Washington (9-210 meters), Southern California (53-762 meters); Sea of Japan (44-2900 meters); Yellow
Sea. Mainly on mixed, muddy and sandy bottoms. According to JIRKOV (2008) the species is widely
distributed in the Arctic and the North Pacific, usually at shelf and slope depths; in the Arctic it is usually
found at shallower depths than in the North Pacific, at it is replaced at deeper sites by Anobothrus
mironovi Jirkov 2008 in the North Pacific, and by A. laubieri (Desbruyéres 1978) in the Arctic; between
9-1960 meters.

Anobothrus laubieri (Desbruyéres 1978)
Melythasides laubieri DESBRUYERES, 1978: 232-235, figs. 1-2.
TYPE LOCALITY: Spitsbergen Basin, 76°54.1’N, 01°49.8’E, at 3193 meters
SELECTED REFERENCES: Melythasides laubieri — HOLTHE, 1986b: 78-81, fig. 33, map 32.
Melinnampharete (Melythasides) laubieri — HOLTHE, 1986a: 98. Anobothrus laubieri — JIRKOV, 2001:
476-4717, figures in page 477; JIRKOV, 2008: 124-125, fig. 9.
DISTRIBUTION: Arctic Ocean, from Iceland and the Norwegian Sea, to Chuckchee Sea. Between 155-
3965 meters.

Anobothrus patersoni Jirkov 2008
Anobothrus patersoni JIRKOV, 2008: 128-129, figs. 14-15.
TYPE LOCALITY: Off Japan, 37°51°N, 144°13’E, between 5290-5390 meters.
DISTRIBUTION: North Pacific and North Atlantic. Abyssal depths, between 3260-8292 meters.

*GENUS Auchenoplax Ehlers 1887
Auchenoplax EHLERS, 1887: 208.
TYPE SPECIES: Auchenoplax crinita Ehlers 1887.

*Auchenoplax crinita Ehlers 1887
Auchenoplax crinita EHLERS, 1887: 209-214, pl. 44 figs. 10-16.
TYPE LOCALITY: Southern Florida: 28°42°N, 88°40°W, 321 fathoms (536.6 meters); 24°8°N, 82°51°W,
339 fathoms (566.7 meters).
SELECTED REFERENCES: Auchenoplax crinita — HESSLE, 1917: 127-128; FAUVEL, 1936¢: 95-96;
KIRKEGAARD, 1959: 80; HARTMAN, 1965b: 216-217, pl. 47; LAUBIER, 1966¢: 438-439, fig. 1;
GALLARDO, 1968: 126; AMOUREUX, 1987: 575.
REFERENCES FOR PORTUGAL: AMOUREUX, 1987 (off Aveiro; off Porto); GIL & SARDA, 1999
(southwestern continental shelf); present work (southwestern continental shelf).
MATERIAL: SEPLAT 6 — St. 206 (A.2674), off Arrifana, 155 m, sand: 2 specimens, with tube; two of
the branchiae of one specimen are still inside the tube. St. 237 (A.2705), off Praia da Amoreira, 148 m,
sand: 3 specimens. St. 238 (A.2706), off Praia da Amoreira, 157 m, sand: 1 incomplete specimen, in
good condition. St. 270 (A.2734), off Praia da Amoreira, 145 m, sand: 1 specimen. St. 312 (A.2771), off
Praia de Odeceixe, 310 m, muddy sand: 2 incomplete specimens, with branchiae missing; prostomium
pointed; two pairs branchiae, in two separated groups, on a transverse fold (scars visible); buccal papillae
smooth; 14 thoracic chaetigers; uncini from the third chaetiger, and onwards; first two pairs of ventral
parapodia with uncini approaching closely ventrally; first one is longer, and the second almost unites
ventrally; without paleae; first 12 chaetigers with a thin brown stripe, as described in FAUVEL (1936). St.
316 (A.2773), off Praia de Odeceixe, 225 m, sandy mud: 1 specimen, in good condition; pygidium seems
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to have no anal cirri. St. 317 (A.2774), off Praia de Odeceixe, 200 m, muddy sand: 1 specimen in very
good condition, with tube; all branchiae present. St. 336 (A.2790), off Praia de Odeceixe, 132 m, sand: 1
specimen. St. 338 (A.2792), off Praia de Odeceixe, 155 m, muddy sand: 2 specimens. SEPLAT 7 (Ist
part) — St. 7 (A.2946), SW Zambugeira do Mar, 180 m, muddy sand: 2 specimens. St. 18 (A.2955), off
Zambugeira do Mar, 240 m, muddy sand: 1 specimen. St. 19 (A.2956), off Zambugeira do Mar, 225 m,
muddy sand: 1 specimen. St. 23 (A.2958), off Zambugeira do Mar, 150 m, muddy sand: 1 specimen. St.
38 (A.2971), off Zambugeira do Mar, 262 m, muddy sand: 4 specimens. St. 43 (A.2976), off Zambugeira
do Mar, 255 m, muddy sand: 4 specimens in poor condition. St. 44 (A.2977), off Zambugeira do Mar,
230 m, muddy sand: 2 specimens in poor condition, one with 2 branchiae remaining. St. 47 (A.2979), off
Zambugeira do Mar, 160 m, sand: 1 specimen. St. 48 (A.2980), off Cape Sarddo, 150 m, sand: 1
specimen in poor condition. St. 69 (A.2998), off Cape Sardao, 160 m, sand: 4 specimens, with tubes. St.
70 (A.2999), off Cape Sardao, 150 m, sand: 1 incomplete specimen with tube. St. 77 (A.3006), off Cape
Sardao, 162 m, sand: 2 specimens. St. 78 (A.3007), off Cape Sardao, 170 m, sand: 1 specimen with tube.
St. 83 (A.3012), off Cape Sardao, 340 m, sandy mud: 1 specimen, in poor condition. St. 85 (A.3015), off
Cape Sardao, 280 m, muddy sand: 1 specimen. St. 94 (A.3022), off Cape Sarddo, 125 m, muddy sand: 1
incomplete specimen, in poor condition. St. 98 (A.3026), off Praia de Almograve, 132 m, muddy sand: 1
specimen. St. 132 (A.3059), off Praia de Almograve, 153 m, sand: 1 specimen. St. 134 (A.3061), off
Praia de Almograve, 210 m, muddy sand: 1 specimen. St. 138 (A.3065), off Praia de Almograve, 356 m,
sandy mud: 1 specimen, in poor condition. St. 167 (A.3089), off Vila Nova de Milfontes, 237 m, muddy
sand: 1 specimen with tube. St. 168 (A.3090), off Vila Nova de Milfontes, 265 m, muddy sand: 1
specimen. St. 170 (A.3092), off Vila Nova de Milfontes, 365 m, sandy mud: 4 specimens. St. 196
(A.3018), off Vila Nova de Milfontes, 147 m, muddy sand: 1 specimen with tube. St. 197 (A.3109), off
Vila Nova de Milfontes, 155 m, muddy sand: 1 specimen. St. 204 (A.3116), off Vila Nova de Milfontes,
410 m, sandy mud: 1 specimen with tube. St. 238 (A.3142), off Praia do Malhdo, 347 m, sandy mud: 2
specimens. St. 242 (A.3146), off Praia do Malhdo, 176 m, sand: 1 specimen. St. 265 (A.3167), off Praia
do Malhdo, 175 m, sand: 1 specimen, in poor condition. St. 301 (A.3197), off Porto Corvo, 360 m, mud:
1 incomplete specimen, branchiae missing; with a thin, membranous tube, with some sand and
foraminiferan shells incrusted. SEPLAT 7 (2nd part) — St. 4 (A.4094), off Lagoa de Santo André, 150
m, sand with shells: 1 specimen. St. 23 (A.4083), north Sines, 127 m, sand: 1 specimen. St. 24 (A.4084),
north Sines, 130 m, sand: 1 specimen, partially still inside the tube. St. 31 (A.4076), north Sines, 327 m,
sand: 5 specimens. St. 34 (A.4073), north Sines, 144 m, sand: 1 specimen. St. 36 (A.4071), north Sines,
128 m, gravelly sand: 2 incomplete specimens. St. 55 (A.4052), north Sines, 158 m, sand: 1 specimen,
still inside the tube; it still has the two pairs of branchiae, and it is possible to see the smooth buccal
tentacles. St. 58 (A.4049), north Sines, 365 m, sand: 3 specimens plus one fragment with 3 chaetigers. St.
109 (A.3998), off Sines, 146 m, sand: 1 specimen. St. 168 (A.4083), off Sines, 267 m, sand: 2 specimens.
St. 196 (A.3916), off Sines, 125 m, muddy sand: 1 specimen. St. 201 (A.3911), SW Sines, 253 m, sand:
1 specimen. St. 210 (A.3902), off Porto Covo, 163 m, sand: 1 very small specimen, probably a juvenile.
St. 259 (A.3867), off Cape Sarddo, 173 m, sand: 14 specimens; eyes present, dorsolateral, near the base
of the branchiae; buccal palps smooth; some specimens with eggs. St. 264 (A.3870), off Cape Sardao,
263 m, muddy sand: 1 specimen, kept inside the tube. St. 265 (A.3866), off Cape Sarddo, 227 m, muddy
sand: 2 specimens. St. 266 (A.3865), off Cape Sardao, 175 m, sand: 27 specimens, some still inside the
tubes. St. 267 (A.3864), south Cape Sardido, 155 m. muddy sand: 4 specimens. St. 271 (A.3863), off
Praia de Odeceixe, 232 m, muddy sand: 4 specimens. St. 272 (A.3861), off Praia de Odeceixe, 305 m,
muddy sand: 2 specimens, one of which very small, probably a juvenile. St. 274 (A.3862), off Praia de
Odeceixe, 327 m, muddy sand: 4 specimens. St. 283 (A.3851), off Arrifana, 245 m, muddy sand: 10
specimens, in good condition; one incomplete, only with the thoracic region and only one gill missing;
eyespots present, near the insertion of the external branchiae.
DISTRIBUTION: East Atlantic Ocean; British Isles, Gulf of Biscay (150-400 meters), Portugal (125-800
meters), western Mediterranean Sea (89-108 meters), Aegean Sea, Morocco (265 meters), Liberia (280
meters), Congo (205 meters); West Atlantic Ocean: off southern Florida (537-567 meters), off New
England (200-823.5 meters), off Surinam (520-1500 meters); South Vietnam (2-48 meters). On muddy
and sandy bottoms.
REMARKS: This species seems to be very common in the Portuguese continental shelf, below depths of
about 125 m. It can be easily recognised by its pointed prostomium, by having only two pairs of
branchiae in two separated groups located on a transverse fold and 14 thoracic chaetigers with uncini
from the third chaetiger, being the first two pairs longer, closing together ventrally (especially the second
pair).

The only previous record for Portuguese waters was done by AMOUREUX (1987).
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*GENUS Eclysippe Eliason 1955
Eclysippe ELIASON, 1955: 10.
TYPE SPECIES: Lysippe vanelli Fauvel 1936.
REMARKS: JIRKOV (2001) considered Eclysippe Eliason 1955 as being a junior synonym of Pterolysippe
Augener 1918.

*Eclysippe vanelli (Fauvel 1936)
Lysippe vanelli FAUVEL, 1936¢: 96-98, fig. 13.
TYPE LOCALITY: The type material is from two stations off the Atlantic coast of Morocco, but FAUVEL
(1936¢) didn’t state which one of them is the type locality. The date of the two stations is as follows:
30°23°N, 9°54°30”W, at 100-118 meters, in sand with a little of mud and rocks; and 30°19°N,
9°58°30”W, at 140 meters, on sand.
SELECTED REFERENCES: Lysippe vanelli — KIRKEGAARD, 1959: 80-81. Eclysippe vanelli — ELIASON,
1955: 10-14, fig. 3; KIRKEGAARD, 1982: 257; HOLTHE, 1986b: 64-65, fig. 25, map 24; HARTMANN-
SCHRODER, 1996: 498; KIRKEGAARD, 1996: 306-307, fig. 171.
REFERENCES FOR PORTUGAL: [?] HARTMANN-SCHRODER, 1977a (as Samythella cf. vanelli; off Cape
Sarddo); present work (southwestern continental shelf).
MATERIAL: SEPLAT 7 (2nd part) — St. 34 (A.4073), north Sines, 144 m, sand: 1 incomplete
specimens; anterior region in good condition. St. 260 (A.3873), NW Cape Sarddo, 278 m, muddy sand: 1
incomplete specimen, in poor condition. St. 266 (A.3865), off Cape Sardao, 175 m, sand: 3 specimens,
one of which complete; prostomium triangular; paleae conspicuous, about 10 per bundle; branchiae in
two groups of 3, only slightly separated dorsally, each group in a more or less straight row; all branchiae
connected by a membrane that reaches the paleae; 15 thoracic segments with short notochaetae, with
broad brims; the posterior 12 thoracic chaetigers are uncinigerous; posterior 4 thoracic segments clearly
longer than the preceeding ones; 12 abdominal uncinigerous segments; pygidium with 2 lateral rounded
lobes.
DISTRIBUTION: Arctic Ocean; Barents Sea; Norwegian coast; Swedish west coast; Skagerrak; Portugal,
Morocco; Western Mediterranean Sea; Great Meteor Bank; Guinea. On sand, mud or mixed bottoms.
Between 15-3965 meters.

GENUS Glyphanostomum 1884
Glyphanostomum LEVINSEN, 1884: 157-158.
TYPE SPECIES: Samytha pallescens Théel 1879.

Glyphanostomum pallescens (Théel 1879)
Samytha pallescens THEEL, 1879: 61-62, pl. 4 figs. 60-62.
TYPE LOCALITY: Kara Sea, 75°40°N, 78°40’E, at 45 meters, on muddy sand.
SELECTED REFERENCES: Sabellides pallescens — FAUVEL, 1909: 24; FAUVEL, 1914f: 286-288, pl. 26
figs. 29-33. Glyphanostomum pallescens — LEVINSEN, 1884: 160; LEVINSEN, 1886: 11-12, pl. 25 figs. 7-
8; WOLLEBAEK, 1912: 64; HESSLE, 1917: 105, text-fig. 11; AUGENER, 1928a: 783-784, 822; BERKELEY
& BERKELEY, 1944: 3-5, figs. 4-6; USCHAKOV, 1950: 219; WESENBERG-LUND, 1950a: 48-49, chart 57;
USCHAKOV, 1955a: 371, fig. 138/-L; HARTMAN, 1965b: 217-218; HARTMAN, 1969: 561-562, figs. 1-3;
HOLTHE, 1986b: 71-73, fig. 29, map 28; HILBIG, 2000a: 204-205, fig. 8.15. Glyphaostomum pallescens
— HARTMANN-SCHRODER, 1977a: 95.
REFERENCES FOR PORTUGAL: HARTMANN-SCHRODER, 1977a (as Glyphaostomum pallescens; off Cape
Sarddo); [?] RAVARA, 1997 (as Cf. Glyphanostomum pallescens; off Aveiro).
DISTRIBUTION: Arctic Ocean (150 meters); West Greenland (682-7202 meters); East Greenland; Iceland,
Spitsbergen (250-1000 meters); Barents Sea; Kara Sea (37-117 meters); Chuckchee Sea; Novaya Zemlya;
Norwegian Sea; Portugal; Northwest Atlantic, off New England (823-2900 meters), and off
Newfoundland (1267 meters); Canadian Arctic; North American Pacific southwards to California; Bering
Sea; Sea of Okhotsk (443 meters); Antarctic Ocean. On mud and muddy sand. Between 45-7200 meters.
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GENUS Hypania Ostroumov 1897
Hypania OSTROUMOV, 1897: 359.
TYPE SPECIES: Amphicteis invalida Grube 1860.
SYNONYMS: Parhypania Annenkova 1929.
REMARKS: JIRKOV (2001) considered the following genera as being junior synonyms of Hypania
Ostrooumov 1897: Alkmaria Horst 1919; Hypaniola Annenkova 1927; Microsamytha Augener 1928;
Parhypania Annenkova 1928.

KEY TO SPECIES:
(adapted from ANNENKOVA, 19294a)

1a. Between 15-30 long and thin paleae; 16 chaetigers with capillary notochaetae.................... H. invalida
1b. Between 7-10 short and strong paleae; 17 chaetigers with capillary notochaetae............. H. brevispinis

Hypania brevispinis (Grube 1860)
Amphicteis brivispinis GRUBE, 1860: 109, pl. 5 fig. 5.
TYPE LOCALITY: Caspian Sea.
SELECTED REFERENCES: Amphicteis brevispinis — HESSLE, 1917: 124. Hypania brevispinis — HOLTHE,
1986a: 96. Parhypania brevispinis — ANNENKOVA, 1929a: 15-16, pl. 3 fig. 7, pl. 4 fig. 17; ANNENKOVA,
1930: 30-31, figs. 5, 6a, 611.
DISTRIBUTION: Caspian Sea. In muddy bottoms. Between 44-378 meters.
REMARKS: The authorship of this species is many times stated to be Grimm in Grube 1860. However, I
wasn’t able to find any reference on the original description to the fact that Dr. Grimm had contributed to
the description of the species. The description of the species was based on specimens collected by
Professor Baer. For this reason, the authorship of the species is here considered as been only as Grube
1860.

Hypania invalida (Grube 1860)
Amphicteis invalida GRUBE, 1860: 107-108, pl. 5 fig. 4.
TYPE LOCALITY: Caspian Sea.
SYNONYMS: Phenacia oculata Schmankevitsch 1875; Amphicteis antiqua Ostroumov 1896; Hypania
invalida occidentalis Ostroumov 1897.
SELECTED REFERENCES: Amphicteis invalida — HESSLE, 1917: 124. Hypania invalida — ANNENKOVA,
1927: 53-57, plate 1 figs. 1-12, table page 61; ANNENKOVA, 1929a: 16-17; ANNENKOVA, 1929¢: 123,
124; ANNENKOVA, 1930: 27-28, figs. 36, 4, 6B; WEBER, 1964: 381-385; KOTHE, 1968: 90-94, text-fig. 1,
pl. 6 fig. 1; MANOLELI, 1977: 10-14, figs. 2¢-d, 3a; MARINOV, 1977: 206-207, pl. 29 fig. 1; HOLTHE,
1986a: 96; HARTMANN-SCHRODER, 1996: 499-500, fig. 243. Phenacia oculata — SCHMANKEVITSCH,
1875: 1. Amphicteis antigua — OSTROUMOV, 1896: 117; HESSLE, 1917: 124. Hypania antiqua —
HOLTHE, 1986a: 96. Hypania invalida occidentalis — OSTROUMOV, 1897: 359.
DISTRIBUTION: Caspian Sea; Black Sea (Romania, Bulgaria, Delta of River Don), also in brackish and
fresh water, as in the lower parts of the rivers Volga, Dnipro, Bug, Dnister and Danube (13 meters; from
the Delta up to Kachlet-Stufe, upper Passau, Germany), and probably Don. In muddy bottoms. In fresh
water, found between 1-415 meters above the sea level. [?] Also recorded between 1-415 meters below
sea water level.

GENUS Hpypaniola Annenkova 1927
Hypaniola ANNENKOVA, 1927: 57.
TYPE SPECIES: Amphicteis (? Aryandes) kowalewskii Grimm 1887.
REMARKS: JIRKOV (2001) considered Hypaniola Annenkova 1927 as being a junior synonym of
Hypania Ostroumov 1897.
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Hypaniola kowalewskii (Grimm 1876)
Amphicteis (?Aryandes) kowalewskii GRIMM 1876: 112-117.
TYPE LOCALITY: Caspian Sea.
SELECTED REFERENCES: Hypaniola kowalewskii — ANNENKOVA, 1927: 57-59, pl. 1 figs. 13-17, table
page 61; ANNENKOVA, 1929a: 14, pl. 3 fig. 8, pl. 4 fig. 16; ANNENKOVA, 1929¢: 123, 124; ANNENKOVA,
1930: 29, figs. 3a, 66; MARINESCU, 1964: 87-95, figs. 1-6, tables 1-2; MANOLELI, 1977: 10-14, figs. 2a-
b, 3b.
DISTRIBUTION: Azov Sea, Caspian Sea, Black Sea (Romania), also in brackish waters, as in the Delta of
the Danube (13 meters) and Don. In muddy bottoms. Between 4.5-78 meters.

GENUS Isolda F. Miiller 1858
Isolda F. MULLER, 1858: 218.
TYPE SPECIES: Isolda pulchella F. Miiller 1858.
SYNONYMS: [rana Wesenberg-Lund 1949.
REMARKS: JIRKOV (2001) considered the following genera as being possible junior synonyms of Isolda
F. Miiller 1858: Melinna Malmgren 1866; Moyanus Chamberlin 1919; Irana Wesenberg-Lund 1949. 1
had the opportunity to study newly collected material from the Iranian Gulf, and among others were
present specimens of [rana heterobranchiata Wesenberg-Lund 1949. It was possible to observe in at
least one specimen that it had four pairs of branchiae, two of them pinnate, and the other two smooth,
while other specimens showed only three pairs of branchiae, with only one of them smooth. Being the
smooth branchiae longer and more external than the pinnate branchiae, they seem more likely to be lost
when the specimens are manipulated, and this was probably the case with the single specimen
WESENBERG-LUND (1949) used to establish the genus [rana, as well as with some of the specimens I
studied. This way, I confirm the synonymy proposed by JIRKOV (2001), being lrana Wesenberg-Lund
1949 a junior synonym of Isolda F. Miiller 1858.

KEY TO SPECIES:
(from DAY, 1967)

la. Thirteen uncinigerous thoracic segments; inner two pairs of gills with two rows of long

LAIMEILAC. ... oottt ettt et et sttt e st e et e e st e e st e et b et e e s e e s e ensesnae st enseenseeneenseenseenseans I pulchella
1b. Twelve uncinigerous thoracic segments; inner two pairs of gills with many minute
LAMIEILAC. ...t ettt sttt s nae 1. whydahensis

Isolda pulchella F. Miiller 1858
Isolda pulchella F. MULLER, 1858: 219.
TYPE LOCALITY: Santa Catarina Island, Brazil.
SYNONYMS: Isolda warnbroensis Augener 1914; Isolda sibogae Caullery 1944.
SELECTED REFERENCES: Isolda pulchella — AUGENER, 1918: 517-518, text-fig. 88, pl. 7 fig. 229; DAY,
1963b: 434-435; DAY, 1967: 691-692, fig. 35.1.k-n; DAY, 1973: 113, fig. 15d-f; HUTCHINGS, 1977: 3-4.
Isolda warnbroensis — AUGENER, 1914: 82-87, text-fig. 13, pl. 1 figs. 14-15. Isolda sibogae —
CAULLERY, 1944a: 102-103, fig. 83.
REFERENCES FOR PORTUGAL: RAVARA, 1997 (off Aveiro).
DISTRIBUTION: Brazil; North Carolina, USA; Australia; Indonesia; South Africa; Portugal. In muddy
bottoms. Intertidal to about 100 meters.

Isolda whydahensis Augener 1918
Isolda whydahensis AUGENER, 1918: 514-517, text-fig. 87, pl. 7 fig. 216.
TYPE LOCALITY: Western Africa: Whydah (Benin, ancient Dahomey), off Nyanga River mouth (Gabon),
and N’Zeto (= Ambrizette, Northern Angola).
SELECTED REFERENCES: Isolda whydahensis — TEBBLE, 1955: 136; FAUVEL, 1958: 4; KIRKEGAARD,
1959: 79-80, fig. 20; HARTMANN-SCHRODER, 1977a: 95. Isolda wydahensis — INTES & LE L&UFF, 1977:
238. Isolda whydahaensis — DAY, 1967: 692, fig. 35.2.a-d; AMOUREUX, 1976b: 27.
REFERENCES FOR PORTUGAL: HARTMANN-SCHRODER, 1977a (Bay of Settibal).
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DISTRIBUTION: Western Africa: Gambia (18 meters), Liberia, Ivory Coast (10-100 meters), Ghana (5.5-
50 meters), Benin, Nigeria (15-78 meters), Gabon (Nyanga River), Congo (12-32 meters), Angola (360-
440 meters); Portugal (Setibal Bay; 85-90 meters); Mediterranean Sea: Cape Negro (Morocco; 200
meters).

GENUS Lysippe Malmgren 1866
Lysippe MALMGREN, 1866: 367.
TYPE SPECIES: Lysippe labiata Malmgren 1866.
SYNONYMS: Pseudampharete Hilbig 2000.
REMARKS: JIRKOV (2001) considered the following genera as being junior synonyms of Lysippe
Malmgren 1866: Samytha Malmgren 1866; Lysippides Hessle 1917.

Lysippe labiata Malmgren 1866
Lysippe labiata MALMGREN, 1866: 367, pl. 26 fig. 78.
TYPE LOCALITY: Spitsbergen, at Hakluyts Headland, Kingsbay, Safehavn, and Storfjorden, between 30-
50 fathoms (55-91.4 meters), in mud.
SELECTED REFERENCES: Lysippe labiata — LEVINSEN, 1884: 163; WOLLEBZK, 1912: 59-60, pl. 10 figs.
1-5; HESSLE, 1917: 109-110, text-fig. 14; AUGENER, 1928a: 780, 822; ANNENKOVA, 1929bh: 496-497;
ANNENKOVA, 1937: 189; DITLEVSEN, 1937: 40-41; BERKELEY & BERKELEY, 1942: 201; USCHAKOV,
1950: 219; WESENBERG-LUND, 1950a: 48, chart 56; BERKELEY & BERKELEY, 1952: 67, fig. 138;
USCHAKOV, 1955: 372-374, fig. 1384-D; HARTMAN, 1965b: 218; BANSE, 1979a: 1549; FOURNIER &
POCKLINGTON, 1984: 265; HOLTHE, 1986b: 52-54, fig. 19, map 18; HARTMANN-SCHRODER, 1996: 500;
KIRKEGAARD, 1996: 307-308, fig. 172. Sabellides borealis [not Malmgren 1866] — HANSEN, 1882: 46.
DISTRIBUTION: Davis Strait (128-166 meters); Nova Scotia (9-270 meters); off New England (200-1000
meters); Arctic Ocean; West Greenland; Iceland; Spitsbergen (33-84 meters); Novaya Zemlya (13-17
meters); Kara Sea (26-45 meters); Svalbard; Barents Sea; Canadian and Siberian Arctic; Sea of Okhotsk
(42-307 meters); Sea of Japan (40-780 meters); Avacha Bay (2-29 meters); Alaska (16-22 meters);
British Columbia (117 meters); Kattegat; probably in Skagerrak and northern North Sea, but rare; [?]
Mediterranean Sea (including Adriatic and Aegean seas). On muddy and sandy bottoms. Between 50-
1500 meters.

GENUS Lysippides Hessle 1917
Lysippides HESSLE, 1917: 110-111.
TYPE SPECIES: Amphicteis fragilis Wollebak 1912,
REMARKS: As stated above, JIRKOV (2001) considered the genus Lysippides Hessle 1917 as being a
junior synonym of Lysippe Malmgren 1866.

Lysippides fragilis (Wollebaxk 1912)
Amphicteis fragilis WOLLEBZK, 1912: 57-58, text-fig. 8, pl. 9 figs. 1-7.
TYPE LOCALITY: Norway, Bergen region: Osterfjord, at 20-110 meters, and Hjeltefjord, at 95 meters, in
sandy bottoms. According to HOLTHE (1986b), Hordaland, Norway.
SELECTED REFERENCES: Amphicteis fragilis — HESSLE, 1917: 111. Lysippides fragilis — ELIASON,
1955: 10; HOLTHE, 1986b: 55-56, fig. 20, map 19; HARTMANN-SCHRODER, 1996: 500; KIRKEGAARD,
1996: 308-310, fig. 173.
DISTRIBUTION: Southern Norway; Skagerrak; Kattegat; northern coast of Jutland; Japan. On mud mixed
with sand, gravel or pebbles. Between 20-180 meters.

*GENUS Melinna Malmgren 1866
Melinna MALMGREN, 1866: 371.
TYPE SPECIES: Sabellides cristata M. Sars 1851.
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REMARKS: JIRKOV (2001) suggested the possible synonymy of Melinna Malmgren 1866 with Isolda F.
Miiller 1858.

KEY TO SPECIES:
1a. Postbranchial hooks almost straight, N0t Curved............coecerieiieiininereeee e M. collare
1b. Postbranchial hoOKS CUIVEA..........ceiiiiiiiiiiieiec ettt 2
2a (1b). A smooth fold between the postbranchial hooks and the serrated fold....................... M. islandica
2D (1D). NO FOIA @S SUCK. .. ..eiiuiiiiiiiciie ettt ettt et e et e e te e eteeeteeebaeeveeenbaeeseeerseeseeenes 3
3a (2b). One single large buccal tentacle; dorsal crest across segment VI smooth............ M. monoceroides
3b (2b). Numerous buccal tentacles; dorsal crest across segment VI crenate...........ccoocveeveriveciiecrenveneennens 4

4a (3b). Dorsal crest with a scalloped margin, with blunt points; neurochaetae on the fourth chaetigerous

1o 1016 1 L2 0113 L SRS M. palmata*
4b (3b). Dorsal crest with a serrated brim with sharp points; neurochactae on the fourth chaetigerous
SEEIMEIIE PIESEIIL.....cutiiutiieiiee ettt ettt et e sttt e et e sbteesaee e s bt e e bt e eb et e bteeab e e e bt e s abeeeabeesabeeeateesabeeebeeenbaesbeeenbaesnseean 5

5a (4b). Postbranchial hooks with a gently curved tip, with internal canal; serrations on the dorsal fold of
equal size; neuropodia of chaetiger 3 dorsally projecting; abdominal ciliated notopodial projections
JoL2 o1 U e u o o VRSP S M. cristata
5b (4b). Postbranchial hooks with a strongly curved tip, lacking an internal canal; serrations on the dorsal
fold usually of unequal size; neuropodia of chaetiger 3 inconspicuous; abdominal ciliated notopodial
Projections 1oW, TOUNAERM. ........oiuiiiiiiiiiie ettt sttt ettt et ae e bt e b et ebeeaaeenees 6

6a (5b). Eyespots abundant; white bands on branchiae absent; dorsal depression narrow; about 72

abdominal ChACLIZEIS. .......eiuieiieieeiieiiete ettt ettt s nee et e sneeeeens M. elisabethae
6b (5b). Eyespots absent; white bands on branchiae present; dorsal depression wide; 44-49 abdominal
CRAGLIZETS. ...ttt ettt ettt ettt e e e et e s te et e e b e esbe e st essaesaeesseesseessesssesseaseesseesseessensseseensenn M. albicincta

Melinna albicincta Mackie & Pleijel 1995
Melinna albicincta MACKIE & PLEIJEL, 1995: 116-120, figs. 3, 5, table 1.
TYPE LOCALITY: Kosterfjord, southwest of Yttre Vattenholmen (Sweden), 58°52.5°N, 11°06.3’E, 60-80
meters, in sand, mud and gravel.
SELECTED REFERENCES: Melinna cristata [not Sars 18511 — WHITEAVES, 1901: 74 [in part; in part = M.
cristata (M. Sars 1851)]; [?] FAUVEL, 1911d: 38; [?] WOLLEBZK, 1912: 65-67, pl. 14 figs. 2-4, 6 (at
least) [in part?; in part = M. cristata (M. Sars 1851)]; MCINTOSH, 1922b: 83-86, pl. 118 fig. 9, pl. 125 fig.
1 [in part; part of the specimens from Canada = M. cristata (M. Sars 1851)]; HARTMANN-SCHRODER,
1974d: 261 [in part?]; HOLTHE, 1986b: 81-83, fig. 34, map 33 [in part?]. Melinna elisabethce [not
MclIntosh 1885] — MCINTOSH, 1914: 106-107 [in part; in part = Melinna cristata (M. Sars 1851); in part
= Melinna elisabethae Mclntosh 1885]. Melinna elisabethae [not McIntosh 1885] — MCINTOSH, 1922b:
86-88, pl. 119 fig. 1, pl. 125 fig. 2 [in part]; ANNENKOVA, 1929h: 489-490, pl. 39 figs. 52-55 [in part?];
USCHAKOV, 1955a: 363, fig. 1344-D [in part?]; HARTMANN-SCHRODER, 1996: 504, fig. 244 [in part?].
DISTRIBUTION: Sweden (40-100 meters); Norway; Faroe Islands (350-356 meters); Gulf of Saint
Lawrence, Canada (402 meters); [?] Novaya Zemlya (135 meters). In mixed bottoms of stones, gravel,
sand and mud.

Melinna collare Detinova 1985
Melinna collare DETINOVA, 1985a: 128, fig. 3m-p.
TYPE LOCALITY: Reykjanes Ridge (North Atlantic), 58°22°00”N, 31°32°09”W, at 1895 meters.
DISTRIBUTION: Reykjanes Ridge (North Atlantic). Between 1535-1984 meters.

Melinna cristata (M. Sars 1851)
Sabellides cristata M. SARS, 1851: 205-206.
TYPE LOCALITY: Finmark (Norway), at 50-100 fathoms (91.4-182.9 meters).
SELECTED REFERENCES: Sabellides cristata — M. SARS, 1856: 19-23, pl. 2 figs. 1-7. Melinna cristata
— MALMGREN, 1866: 371-372, pl. 20 fig. 50; MCINTOSH, 1874b: 204; [?] LEVINSEN, 1884: 159-160;
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MCINTOSH, 1885a: 438-440, pl. 274 figs. 14, 16; [?] LEVINSEN, 1886: 11; EHLERS, 1887: 214-220, pl. 49
figs. 7-10; [?] CUNNINGHAM & RAMAGE, 1888: 660, pl. 42 fig. 22; [?] FAUVEL, 1897: 439-448;
WHITEAVES, 1901: 74 [in part; in part = M. albicincta Mackie & Pleijel 1995]; [?] BIDENKAP, 1907: 33;
[?] FAUVEL, 1907b: 34; WOLLEBZK, 1912: 65-67, pl. 14 figs. 1, 5, 7, 8?2, 9? [in part; in part (at least
figures 2-4 and 6) = M. albicincta Mackie & Pleijel 1995 or M. elisabethae McIntosh 1885]; [?] FAUVEL,
1914f: 291-292; MCINTOSH, 1914: 104-106; HESSLE, 1917: 92-93; MCINTOSH, 19225b: 83-86, pl. 118 fig.
9, pl. 125 figs. 1-1c [in part; part of specimens from Canada = M. albicincta Mackie & Pleijel 1995];
FAUVEL, 1927a: 237-239, fig. 83i-n [in part]; [?] AUGENER, 1928a: 782-783; ANNENKOVA, 1929b: 488-
489, pl. 39 fig. 56; [?] DITLEVSEN, 1937: 41; [?] WESENBERG-LUND, 1950a: 49, chart 57; [?]
WESENBERG-LUND, 1950b: 114-115; [?] WESENBERG-LUND, 1951: 105-106, chart 50; [?] BERKELEY &
BERKELEY, 1952: 70, figs. 143-145; [?] WESENBERG-LUND, 1953a: 93-94; USCHAKOV, 1955a: 363, fig.
134G; [?] BERKELEY & BERKELEY, 1956a: 241; [?] PETTIBONE, 1956: 571-572; [?] BELLAN, 1959a: 334-
335; [?7] KIRKEGAARD, 1959: 78; LAUBIER, 1961b: 189-190, fig. 1; REYSS, 1961a: 189-190, fig. 1; [?]
HARTMAN, 1965b: 218-219; [?] HARTMAN, 1966b: 82 [figs. 4-5 from pl. 26 belong probably to M.
albicincta Mackie & Pleijel 1995, or to M. elisabethae McIntosh 1885]; [?] DAY, 1967: 691, fig. 35.1.c;
[7] HARTMAN, 1967: 160; HARTMANN-SCHRODER, 1971a: 451 [in part?]; HARTMANN-SCHRODER, 1974d:
261 [in part]; [?] INTES & LE L@&UFF, 1977: 238; [?] UEBELACKER, 1984i: 51.9, figs. 51.3-51.4; HOLTHE,
1986bh: 81-83, fig. 34, map 33 [in part; in part = Melinna elisabethae Mclntosh 1885]; [?] HARTMANN-
SCHRODER & ROSENFELDT, 1989: 84-85; MACKIE & PLEUEL, 1995: 104-111, figs. 1-3, table 1;
HARTMANN-SCHRODER, 1996: 503; KIRKEGAARD, 1996: 310-311, fig. 174 [in part; in part = M.
albicincta Mackie & Pleijel 1995 or M. elisabethae Mclntosh 1885]. Phenacia cristata —
QUATREFAGES, 1866b: 377. Mellina elisabethae — MCINTOSH, 1914: 106-107 [in part; in part = Melinna
elisabethae MclIntosh 1885; in part = Melinna albicincta Mackie & Pleijel 1995]; MCINTOSH, 1922b: 86-
88 [in part; 3 Norwegian specimens]. Not Melinna cristata — MOORE, 1906a: 851-853, pl. 44 figs. 9-10
[homonym; = Melinna denticulata Moore 1908].

REFERENCES FOR PORTUGAL: AMOUREUX, 1974b (off Aveiro; off Porto).

DISTRIBUTION: Arctic and Subarctic; Northern Europe; Mediterranean Sea; Black Sea; West Atlantic;
Gulf of Mexico; Southeast Atlantic; Northeast Pacific; Northwest Pacific; Antarctic and Subantarctic.
The species was recorded worldwide, but all those records require to be re-evaluated, as they can refer to
the ocurrence of other Melinna species (MACKIE & PLEUEL, 1995). It can only be confirmed as occurring
in northeastern Atlantic and Arctic waters. In muddy bottoms, sometimes mixed with shells, sand or
gravel. From shallow to moderate depth (40-550 meters).

Worldwide records of the species include the following localities and depths: Norway (18-550
meters); Sweden (30-170 meters); Iceland (297-504 meters; if Wesenberg-Lund’s records are confirmed,
the distribution of the species in Iceland ascends to a depth of 8 meters); Gulf of Saint Lawrence, Canada
(402 meters); Western Mediterranean Sea (400 meters); [?] Alboran Sea (285-370 meters); [?]
Northeastern Atlantic, off British Isles (1053-2284 meters); [?] ridge between Iceland and Faroes (170-
512 meters); [?] West Greenland (85-2258 meters); [?] Jan Mayen (162 meters); [?] Spitsbergen (20-50
meters; 1000 meters); [?] Novaya Zemlya; [?] Kara Sea (34-134 meters); [?] Seas of Japan and Okhotsk
(100-1643 meters); [?] Ivory Coast (200 meters); [?] South Atlantic, near Bouvet Island (400 meters); [?]
South Africa (246 meters); [?] Labrador (9-11 meters); [?] New England (11-2000 meters); [?] Maine (9-
22 meters); [?] northeastern Gulf of Mexico (69-189 meters); [?] West coast of Canada (37-128 meters);
[?] Canadian Arctic, western Norway Island (30 meters); [?] Antarctic Seas: Western Chile (1007-1025
meters), Falkland Islands (646-845 meters), South Georgia (2714-2727 meters), Drake Passage (2672-
3803 meters), Scotia Sea (1733-2818 meters), South Shetland Islands (265 meters; 1437 meters),
Bransfield Strait (220-311 meters).

Melinna elisabethae Mclntosh 1885

Melinna elisabethee MCINTOSH, 1885a: 438.

TYPE LOCALITY: Scotland, Fife, St. Andrews Bay, in the stomachs of haddocks (Melanogrammus
aeglefinus).

SELECTED REFERENCES: Melinna elisabethee — MCINTOSH, 1914: 106-107 [in part; in part = M. cristata
(M. Sars 1851); in part = Melinna albicincta Mackie & Pleijel 1995]; HESSLE, 1917: 94; MCINTOSH,
19225h: 86-88, pl. 119 fig. 1, pl. 125 fig. 2 [in part; in part = M. albicincta Mackie & Pleijel 1995; in part,
Norwegian specimens = M. cristata (M. Sars 1851)]. Melinna elisabethae — ANNENKOVA, 1929b: 489-
490, pl. 39 figs. 52-55 [in part?]; ANNENKOVA, 1937: 186 [in part?]; USCHAKOV, 1950: 217 [in part?];
USCHAKOV, 1955a: 363, fig. 1344-D [in part?]; [?] BANSE & HOBSON, 1968: 45; [?] BANSE, 1979a:
1549; [?7] FOURNIER & POCKLINGTON, 1984: 265; HARTMANN-SCHRODER, 1996: 504, fig. 244 [in part?];
MACKIE & PLELEL, 1995: 111-116, figs. 3-4, table 1. Melinna cristata [not M. Sars 1851] — [?]
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WOLLEBZK, 1912: 65-67, pl. 14 figs. 2-4, 6 (at least) [in part?; in part = M. cristata (M. Sars 1851)];
FAUVEL, 1927a: 237-239, fig. 83i-n [in part]; HARTMANN-SCHRODER, 1971a: 451 [in part]; HOLTHE,
1986b: 81-83, fig. 34, map 33 [in part]; KIRKEGAARD, 1996: 310-311, fig. 174 [in part?].

DISTRIBUTION: British Isles (7-50 meters); Irish Sea (42-120 meters); Sweden (40-65 meters); Iceland
(53 meters); Spitsbergen (69-293 meters); Kara Sea (19-21 meters). Records from other regions need to
be checked (MACKIE & PLEUEL, 1995): [?] Seas of Japan and Okhotsk (128-2900 meters); [?] Puget
Sound, Washington (10-24 meters); [?] Nova Scotia (9-270 meters). In mixed bottoms of stones, gravel,
sand and mud.

Melinna islandica Seedmundsson 1918
Melinna islandica SEDMUNDSSON, 1918: 200-221, pl. 2 fig. 2.
TYPE LOCALITY: Western Iceland, Dyrafjorour, 19-24 meters.
SELECTED REFERENCES: Melinna islandica — WESENBERG-LUND, 1951: 106, chart 50; HOLTHE,
1986b: 84, fig. 35, map 34; MACKIE & PLEUEL, 1995: 111.
DISTRIBUTION: Known from the type locality.
REMARKS: MACKIE & PLEUEL (1995) considered this species as a nomen dubium, pending on the re-
collection of specimens conforming the original description. It is known from one incomplete single
specimen, and differs from all the other known species of Melinna by the presence of a smooth fold
anterior to the serrated one. According to MACKIE & PLEUEL (1995) this fold could be due to an artefact.
On other aspects, it resembles Melinna cristata.

Melinna monoceroides Fauvel 1936
Melinna monoceroides FAUVEL, 1936¢: 93-95, fig. 12.
TYPE LOCALITY: Off the Atlantic coast of Morocco (10°3°50”W, 30°28°30”N), at 224 meters, on sand.
SELECTED REFERENCES: Melinna monoceroides — KIRKEGAARD, 1959: 78-79; DAY, 1967: 689, fig.
35.1.a-b; INTES & LE L&UFF, 1977: 238.
DISTRIBUTION: Morocco (224 meters); Ivory Coast (50 meters); Angola (60 meters); Adriatic Sea;
Aegean Sea. On sand.

*Melinna palmata Grube 1870
Melinna palmata GRUBE, 1870c: 68-69.
TYPE LOCALITY: Saint Malo, English Channel coast of France.
SYNONYMS: Melinna adriatica Marenzeller 1874.
SELECTED REFERENCES: Melinna palmata — FAUVEL, 1897: 440-448, pl. 25 figs. 166-168; FAUVEL,
1909: 24-26; HESSLE, 1917: 94; MCINTOSH, 1922b: 88-90, pl. 113 fig. 1, pl. 119 fig. 2, pl. 125 figs. 3-3c;
FAUVEL, 1927a: 239-240, fig. 83a-h; ANNENKOVA, 19295h: 490-491, pl. 39 fig. 57; FAUVEL, 1936¢: 92-
93; MARQUES, 1947: 55, fig. A; HOLTHE, 1986b: 85-86, fig. 36, map 35. Melinna adriatica —
MARENZELLER, 1874: 472-475, pl. 7 fig. 6; MARENZELLER, 1893: 34, pl. 2 fig. 6; R10JA, 1917¢: 45-48,
fig. 12.
REFERENCES FOR PORTUGAL: MARQUES, 1947 (Cova-do-Vapor; Caxias); COSTA, GAMITO & OLIVEIRA,
1984 (Sado Estuary); AMOUREUX, 1987 (off Aveiro); MONTEIRO-MARQUES, 1987 (continental shelf of
Algarve); DEXTER, 1992 (previous records: Ria Formosa; Ria de Alvor; continental shelf of Algarve;
Mira Estuary; Sado Estuary; Arrabida; Ria de Aveiro); SPRUNG, 1994 (Ria Formosa); AMARAL & COSTA,
1999 (Sado Estuary); MUCHA & COSTA, 1999 (Ria de Aveiro and/or Sado Estuary); present work
(southwestern continental shelf).
MATERIAL: SEPLAT 7 (1st part) — St. 11 (A.2950), SW Zambugeira do Mar, 248 m, muddy sand: 1
small specimen, incomplete, with only 8 abdominal chaetigers; dorsal transverse ridge with about 7 teeth,
rounded and little pronounced; the anterior region seems narrower that in other specimens; rest of
characters are very similar; prostomium clearly trilobed; a fragment of tube still present, being a thin
layer covered with mud. St. 38 (A.2971), off Zambugeira do Mar, 262 m, muddy sand: 1 small specimen;
transverse dorsal ridge smooth; incomplete, with 48 abdominal chaetigers; buccal tentacles not seen. St.
170 (A.3092), off Vila Nova de Milfontes, 365 m, sandy mud: 1 specimen, probably incomplete, 2.5 cm
long for 83 chaetigers, with about 18 thoracic chaetigers and 65 abdominal chaetigers; not possible to
appreciate if the prostomium is trilobed or eyes or glandular ridges are present; branchiae in two groups
of four, three of which are united by less than half of their length, and arranged in a semicircle around the
fourth; individual gills long and smooth, projecting far beyond the prostomium; segments III-V withe
fine neuropodial acicula; segment IV with stout notopodial hooks; segments V and VI with fine
notopodial capillaries (difficult to see in segment V); segment VI without neuropodial chaetae; thansverse
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dorsal ridge across segment VI forming a deep pocket with a smooth margin; 14 uncinigerous thoracic
segments, from segment VII; thoracic and abdominal uncini with 5 teeth, in a single series, above the
small rostral point and basal prow; abdominal neuropodia seem to present superior cirri; buccal tentacles
not visible; methyl blue stains strongly the anterior ventral region up to segment XIV. SEPLAT 7 (2nd
part) — St. 210 (A.3902), off Porto Covo, 163 m, sand: 1 very small specimen, maybe a juvenile,
broken in two pieces; anterior fragment with 16 thoracic chaetigers; some smooth buccal tentacles
present; prostomium trilobed; transverse dorsal ridge not completely smooth, having some round tips;
posterior fragment with about 8 chaetigers.

DISTRIBUTION: Eastern North Atlantic; Portugal (4-365 meters); Morocco (55-140 meters);
Mediterranean Sea; Adriatic Sea; Aegean Sea; Black Sea; Sea of Azov; Persian Gulf. On muddy and
sandy bottoms. Shore to 384 meters.

REMARKS: Two of the above referred specimens show the smooth transverse dorsal ridge typical of
Melinna monoceroides. However, the large buccal tentacle that also characterizes the species was not
found. For this reason, and because the species so far was not found in the Portuguese waters, in spite of
its presence being likely for the region, both specimens were considered as belonging to Melinna
palmata. This last species was found in stations close to the ones where the specimens with the smooth
transversal dorsal ridge were found.

GENUS Melinnopsis Mclntosh 1885 sensu Day 1964
Melinnopsis MCINTOSH, 1885a: 441-442.
TYPE SPECIES: Melinnopsis atlantica McIntosh 1885.
SYNONYMS: Melinnexis Annenkova 1931; Mellinides Wesenberg-Lund 1950.
REMARKS: JIRKOV (2001) considered as junior synonyms of Melinnopsis Mclntosh 1885 the following
genera: Melinnexis Annenkova 1931; Melinnopsides Day 1964; Amelinna Hartman 1969. He also
considered Mellinides Wesenberg-Lund 1950 (with M. rostrata Wesenberg-Lund 1950 as type species)
as being a valid genus, with Melinnantipoda Hartman 1967 as a junior synonym.

KEY TO SPECIES:
(from HOLTHE, 1986b)

1a. One very large and several small tentacles; dorsal brim absent or indistinct............coeceeververeenernennen. 2
1b. Several long and short tentacles; dorsal brim present and denticulate; anterior ventral margin of
segment I finely CrENUIALE. .........ccvevuieiieieiieieeie ettt sae e eneeees M. rostrata
2a (1a). Large tentacle cylindrical; thoracic uncini with four teeth.............c.ocoooeiiiiiiiinininn. M. arctica
2b (1a) Large tentacle trihedral and twisted; thoracic uncini with five teeth....................... M. annenkovae

Melinnopsis annenkovae (Uschakov 1952)
Melinnexis annenkovae USCHAKOV, 1952: 110-111, fig. 6a-c.
TYPE LOCALITY: Off the southeast coast of Kamchatka, at 4100 meters.
SELECTED REFERENCES: Melinnexis annenkovae — USCHAKOV, 1955a: 364, fig. 135D-F. Melinnopsis
annenkovae — HOLTHE, 19865: 87.
DISTRIBUTION: Northwest Pacific (4100 meters); Ellesmere Island.

Melinnopsis arctica (Annenkova 1931)
Melinnexis arctica ANNENKOVA, 1931: 269-272, figs. 1-4.
TYPE LOCALITY: Queen Victoria Sea, off Franz Joseph’s Land: 82°14°N, 52°10°E, at 165 meters;
78°33’N, 63°10’E, at 363 meters; 79°11°N, 69°55’E, at 480 meters.
SYNONYMS: Melinnexis somovi Uschakov 1957.
SELECTED REFERENCES: Melinnexis arctica — USCHAKOV, 1955a: 364, fig. 135G-L. Melinnopsis
arctica — HOLTHE, 1986b: 87-88, fig. 37, map 36. Melinnexis somovi — USCHAKOV, 1957: 1667.
Melinnopsis somovi — HOLTHE, 1986b: 87.
DISTRIBUTION: Polar Basin; continental slope of East Greenland; Barents Sea; Franz Joseph’s Land.
Between 165-1694 meters.
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REMARKS: According to JIRKOV in HOLTHE (1986b) and JIRKOV (2001), Melinnexis somovi Uschakov
1957 is a junior synonym of Melinnopsis arctica (Annenkova 1931).

Melinnopsis rostrata (Wesenberg-Lund 1950)
Melinnides rostrata WESENBERG-LUND, 1950a: 49-50, chart 57, pl. 9 fig. 43.
TYPE LOCALITY: West of Greeland, 60°17°N, 54°05°W, at 3229 meters.
SELECTED REFERENCES: Melinnopsis rostrata — HOLTHE, 1986b: 87.
DISTRIBUTION: Known from the type locality.

GENUS Mugga Eliason 1955
Mugga ELIASON, 1955: 7.
TYPE SPECIES: Mugga wahrbergi Eliason 1955.
REMARKS: JIRKOV (2001) considered Mugga Eliason 1955 as being a junior synonym of Sosane
Malmgren 1866.
See also the REMARKS section under the genus Sosane.

KEY TO SPECIES:

1a. Abdomen short and narrow, with about the same length than the thorax, or shorter; uncini with a large

rostrum; deep waters (900-2630 MELEIS)......ceerreerrieriiereeierreerreesreereeeeseesseesseesseessesssesseesseessens M. bathyalis
1b. Abdomen long, longer than thorax; uncini with a poorly developed rostrum; shallow waters (20-80
10T 151 6] S USSR M. wahrbergi

Mugga bathyalis Holthe 1986
Mugga bathyalis HOLTHE, 1986¢: 228-229, figs. 1, 5.
TYPE LOCALITY: Norwegian Sea, 64°16.9°N, 0°11.7°W, 2620 meters.
DISTRIBUTION: Deep regions of the Norwegian Sea (900-2630 meters).
REMARKS: As stated by HOLTHE (1986¢) there are inadequate meristic characters in order to separate this
species from M. wahrbergi, but the author erected the new species with basis on the proportionally
shorter abdomen of M. bathyalis, and on the uncini of M. wahrbergi having smaller rostra than M.
bathyalis. Besides, M. wahrbergi is known from shallower (20-80 meters), and often brackish waters.

Mugga wahrbergi Eliason 1955
Mugga wahrbergi ELIASON, 1955: 8-9, fig. 2.
TYPE LOCALITY: Koster Island, Swedish west coast, at 20-80 meters, on sandy mud mixed with stones
and shells.
SELECTED REFERENCES: Mugga wahrbergi — HOLTHE, 1986b: 60-62, fig. 23, map. 22; HARTMANN-
SCHRODER, 1996: 501; KIRKEGAARD, 1996: 311-313, fig. 175.
DISTRIBUTION: Southern Norway; Swedish west coast; north coast of Jutland; Kattegat; Skagerrak. On
muddy and mixed bottoms. Between 20-80 meters.

GENUS Neosabellides Hessle 1917
Neosabellides HESSLE, 1917: 103-104.
TYPE SPECIES: Neosabellides elongata Hessle 1917.
REMARKS: JIRKOV (2001) considered Amythas Benham 1921 as being a junior synonym of
Neosabellides Hessle 1917.

Neosabellides oceanica (Fauvel 1909)
Sabellides oceanica FAUVEL, 1909: 75-76.
TYPE LOCALITY: Gulf of Gascony (43°30°N, 9°37°45”W), 1743 meters, on mud.
SELECTED REFERENCES: Sabellides oceanica — FAUVEL, 1914f 288-289, pl. 26 figs. 16-25.
Neosabellides oceanica — HESSLE, 1917: 104; FAUVEL, 1927a: 233-234, fig. 814-o.
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REFERENCES FOR PORTUGAL: AMOUREUX, 1974b (off Aveiro).
DISTRIBUTION: From the Gulf of Gascony to off Portugal. On mud. Between 220-1743 meters.

GENUS Noanelia Desbruyeres & Laubier 1977
Noanelia DESBRUYERES & LAUBIER, 1977: 279-280.
TYPE SPECIES: Noanelia hartmanae Desbruyéres & Laubier 1977.

Noanelia hartmanae Desbruyeres & Laubier 1977
Noanelia hartmanae DESBRUYERES & LAUBIER, 1977: 280-283, fig. 1.
TYPE LOCALITY: Gulf of Gascony, 47°32.5°N, 8°40.2°W, 2215 meters.
SELECTED REFERENCES: Noannelia hartmanae — DETINOVA, 1985a: 128.
DISTRIBUTION: Gulf of Gascony, between 2115-4251 meters; off Iceland, 1550-2951 meters.

*GENUS Sabellides Milne-Edwards in Lamarck 1838

Sabellide [sic] MILNE-EDWARDS in LAMARCK, 1838: 608.
TYPE SPECIES: Sabella octocirrata M. Sars 1835.
SYNONYMS: Heterobranchus Wagner 1885.
REMARKS: The genus was originally named as Sabellide by MILNE-EDWARDS in LAMARCK (1838), but
later it was spelled as Sabellides in GRUBE (1850: 330), and SARS (1851: 205). Nowadays the genus is
normally designated as Sabellides, and this was also the spelling used by MALMGREN (1866: 368) when
he redefined the genus, to what it is known today. JIRKOV (2001) considered Sabellides Milne-Edwards
in Lamarck 1838 as being a junior synonym of Ampharete Malmgren 1866. The spelling of the genus
will not be changed here for the original one, in order to avoid creating more nomenclatural noise.

A key for the world species of Sabellides was provided by SALAZAR-VALLEJO (1996a).

KEY TO SPECIES:
(from HOLTHE, 1986b)

1a. Branchiae long, in one transverse row; 15-18 uncinigerous abdominal segments............. S. octocirrata
1b. Branchiae short, three branchiae of each group in a transverse row, the fourth one slightly behind the
row; 12 uncinigerous abdominal SEZMENTS............ccueerviiiieiirieriieiieteete st ese e ereeaeseee e esseense e S. borealis

Sabellides borealis M. Sars 1856
Sabellides borealis SARS, 1856: 22-23.
TYPE LOCALITY: Northern Norway.
SELECTED REFERENCES: Sabellides borealis — MALMGREN, 1866: 368-369, pl. 20 fig. 47; LEVINSEN,
1886: 12; WOLLEBZK, 1912: 53-55, pl. 8 figs. 1-5; MCINTOSH, 1915a: 48-50, pl. 1 figs. 7-10, pl. 2 figs.
2-3; HESSLE, 1917: 103; ANNENKOVA, 1929h: 495-496; WESENBERG-LUND, 1950a: 47, chart 55;
USCHAKOV, 1955a: 370, fig. 137H-J; FOURNIER & POCKLINGTON, 1984: 265; HOLTHE, 1986b: 45, fig.
15, map 14; HARTMANN-SCHRODER, 1996: 501.
DISTRIBUTION: Greenland; Iceland; Svalbard; northern Norway (18-146 meters); Skagerrak; Kara Sea
(18-37 meters); Labrador; Nova Scotia; Canadian and Siberian Arctic; Bering Sea; Canadian Pacific. On
silt and mixed bottoms. Between 30-350 meters.

*Sabellides octocirrata (M. Sars 1835)
Sabella? octocirrata M. SARS, 1835: 51-52, pl. 13 [reference to pl. 12 is incorrect] fig. 32.
TYPE LOCALITY: Glesvaer (60°12°N, 05°02°W) and Flore (61°36°N, 05°04°W), western Norway,
between 37-73 meters.
SYNONYMS: Heterobranchus speciosus Wagner 1885; Sabellides octocirrata var. mediterranea Marion
1879; Sabellides octocirrata var. britannica Mclntosh 1922.
SELECTED REFERENCES: Sabellides octocirrata — MALMGREN, 1866: 369-370, pl. 25 fig. 74;
WOLLEBZK, 1912: 52-53, pl. 7 fig. 6; HESSLE, 1917: 101-103; R10JA, 1917c: 44-45, fig. 11; FAUVEL,
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1927a: 232, fig. 8la-g; DAY, 1967: 697, fig. 35.3.h-k; GEORGE, 1979: 204; UEBELACKER, 1984i: 51.20-
51-22, figs. 51.15-51.16; HOLTHE, 1986b: 46-48, fig. 16, map 15; HARTMANN-SCHRODER, 1996: 501;
KIRKEGAARD, 1996: 313-314, fig. 176. Sabellides octocirrata var. mediterranea — MARION, 1879: 21-
26, pl. 16 fig. 5; SAINT-JOSEPH, 1906: 234-235, pl. 5 figs. 104-105; HESSLE, 1917: 103. Sabellides
octocirrata var. britannica — MCINTOSH, 1922b: 75-78, pl. 118 fig. 11, pl. 124 fig. 7-7b, pl. 138 fig. 2.
Heterobranchus speciosus — WAGNER, 1885: 56.

REFERENCES FOR PORTUGAL: HARTMANN-SCHRODER, 19774 (off Cape Sardao); MONTEIRO-MARQUES,
1987 (continental shelf of Algarve); DEXTER, 1992 (previous records: continental shelf of Algarve);
present work (southwestern continental shelf).

MATERIAL: SEPLAT 7 (2nd part) — St. 175 (A.3935), off Sines, 205 m, gravelly sand: 1 specimen, in
poor condition; only two branchiae still attached; prostomium damaged; paleae fine and short, smaller
than normal notochaetae; 13 thoracic segments with notopodia with bristles, the posterior 11 also with
uncini; 15 abdominal uncinigerous segments; posterior abdominal segments with a small cirrus at the
upper edge of each neuropodium; pygidium with 2 lateral cirri; notochaetae capillary with narrow brims;
thoracic uncini with one vertical row of 4 teeth; first 2 abdominal uncinigerous segments also with the
same type of uncini; rest of abdominal uncini with 2-3 vertical rows of about 8 teeth each; tube narrow
and cylindrical, as a thin layer of secretion incrusted with mud; papillose buccal tentacles not visible.
DISTRIBUTON: East Greenland; Iceland; Faroes Islands; Shetland (91-110 meters); Norway and Swedish
west coast (37-238 meters); @Qresund; British Isles (91-293 meters); Eastern North Atlantic to the Canary
Islands; Mediterrancan Sea; Adriatic Sea; Aegean Sea; Caspian Sea; South and Southwest Africa;
Canadian Atlantic; Maine (11-64 meters); Gulf of Mexico (88-91 meters). On mud, sand or mixed
bottoms. Upper sublittoral to 500 meters.

REMARKS: GEORGE (1979) stated that his specimens of Sabellides octocirrata collected at Lewis and
Harris (Outer Hebrides, Scotland) showed some differences in relation to what was the classical
definition of the species, possibly because of being immature specimens. This way, the specimens were
described as having 13 (instead of 11) thoracic uncinigers bearing the thoracic single-tooth-row type
uncini, and before the multiple-tooth-row abdominal unicini started along with the long notopodial cirri.
According to George, the confusion may have arisen in the past because the last two thoracic segments
do not bear notopodial capillary chaetae. The same was observed in the Portuguese specimen, with the
thoracic uncini with one single row of 4 teeth, which were also present in the first two segments at the
end of the thorax that didn’t show notopodial capillary chetae. After these two segments, which are here
also considered as belonging to the thorax, the abdominal uncini show 2-3 vertical rows of about 8 teeth
each.

GENUS Samytha Malmgren 1866
Samytha MALMGREN, 1866: 370.
TYPE SPECIES: Sabellides sexcirrata Sars 1856.
REMARKS: JIRKOV (2001) considered Samytha Malmgren 1866 as being a junior synonym of Lysippe
Malmgren 1866.

Samytha sexcirrata (M. Sars 1856)
Sabellides sexcirrata M. SARS, 1856: 24.
TYPE LOCALITY: Manger, western Norway.
SELECTED REFERENCES: Samytha sexcirrata — MALMGREN, 1866: 370, pl. 20 fig. 49; WOLLEBZK,
1912: 60-61, pl. 11 figs. 1-9; HESSLE, 1917: 113-114; CHAMBERLIN, 1920: 23-24; MCINTOSH, 1922b: 78-
80, pl. 118 fig. 8, pl. 124 figs. 6-6a; MOORE, 1923: 214; DITLEVSEN, 1937: 41; USCHAKOV, 1955a: 374;
HARTMAN & FAUCHALD, 1971: 162-163; HOLTHE, 1986b: 68, fig. 27, map 26; HARTMANN-SCHRODER,
1996: 502; KIRKEGAARD, 1996: 314-315, fig. 177.
DISTRIBUTION: Arctic Ocean; Greenland; Svalbard; Barents Sea; Kara Sea; Norwegian Sea; Norwegian
coast; Shetland; North Sea; Skagerrak; Kattegat; Swedish west coast; Jutland; Off New England;
Canadian Atlantic; North American Pacific (California). On muddy bottoms. Upper sublittoral to 4749
meters.
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GENUS Samythella Verrill 1873
Samythella VERRILL, 1873: 98.
TYPE SPECIES: Samythella elongata Verrill 1873.
SYNONYMS: Fusamytha Mclntosh 1885.
REMARKS: JIRKOV (1986¢) revised the genera Samythella Verrill 1873 and Eusamytha Mclntosh 1885,
and found out that all the described species in both genera were synonymous with S. elongata Verrill
1873.

Samythella elongata Verrill 1873
Samythella elongata VERRILL, 1873: 98-99.
TYPE LOCALITY: New England coast.
SYNONYMS: Eusamytha pacifica Mclntosh 1885; Samythella neglecta Wollebek 1912; Samythella
bathycola Uschakov 1950; Samythella interrupta Fauchald 1972; Samythella pala Fauchald 1972.
SELECTED REFERENCES: Samythella elongata — VERRILL, 1874d: 43; HARTMAN & FAUCHALD, 1971:
163-164; AMOUREUX, 1982bh: 202; JIRKOV, 1986¢: 330-331, figs. 1-3, table in page 326. Eusamytha
pacifica — MCINTOSH, 1885a: 436-437, pl. 48 fig. 4, pl. 274 fig. 9. Samythella neglecta — WOLLEBZK,
1912: 62-64, pl. 12 figs. 1-9; HESSLE, 1917: 125-126; WESENBERG-LUND, 1950a: 48, chart 56;
USCHAKOV, 1955a: 374; HOLTHE, 1986b: 69-70, fig. 28, map 27. Samythella bathycola — USCHAKOV,
1950: 220-221, pl. 2, 10, fig. 34; USCHAKOV, 1955a: 374, fig. 1394-F. Samythella interrupta —
FAUCHALD, 1972a: 313-314, pl. 66 figs. a-b. Samythella pala — FAUCHALD, 1972a: 315-316, pl. 66 figs.
cof.
DISTRIBUTION: Northern Atlantic (128-2154 meters); Davis Strait (446-930 meters); Arctic Ocean,
including Iceland and the Norwegian and Greenland Seas (125-2154 meters); off SW Ireland (850-1400
meters); Northern Pacific (894-5460 meters). On muddy bottoms. Between 100-5500 meters.

*GENUS Sosane Malmgren 1866
Sosane MALMGREN, 1866: 367-368.
TYPE SPECIES: Sosane sulcata Malmgren 1866.
REMARKS: JIRKOV (2001) considered as junior synonyms of Sosane Malmgren 1866 the following
genera: Sosanopsis Hessle 1917; Mugga Eliason 1955; Muggoides Hartman 1965; Sosanella Hartman
1965; Genus A sensu Uebelacker 1984; and possibly Melinnata Hartman 1965.

JIRKOV (1994b) proposed a wider deffinition of the genera Sosane and Mugga, in order to
include all the genera and species with modified notopodia with highly modified chactae situated in
thoracic chaetigers 9-11, with independence of the presence or absence of paleae (notopodial chaetae on
segment II). The difference between Sosane sensu lato and Mugga sensu lato, would be the number of
branchiae, 4 pairs in the first, and 3 in the later. Mugga sensu lato would include the genera Melinnata,
Muggoides, and Sosanella as junior synonyms, while Sosane sensu lato would include Sosanopsis. The
same author (JIRKOV, 2001) proposed later Mugga as a junior synonym of Sosane, as the number of pairs
of branchiae, at least in one genera of Ampharetidae (4mage) is accepted to vary between 3 and 4 pairs,
and the same can be expected to happen in other genera of ampharetids.

*Sosane sulcata Malmgren 1866
Sosane sulcata MALMGREN, 1866: 368, pl. 26 fig. 79a-e.
TYPE LOCALITY: Koster, Bohusldn (Swedish west coast), at 13 fathoms (23.8 meters).
SELECTED REFERENCES: Sosane sulcata — WOLLEBZK, 1912: 60; HESSLE, 1917: 108-109, text-fig. 13;
FAUVEL, 1934: 63-64, fig. 4a-h; KIRKEGAARD, 1959: 75-76, fig. 19; GIBBS & PROBERT, 1973: 399-400,
fig. 2b-g; UEBELACKER, 1984i: 51.11-51.14, figs. 51.7-51.8; HOLTHE, 1986b: 48-50, fig. 17, map 16;
HARTMANN-SCHRODER, 1996: 502; KIRKEGAARD, 1996: 315-317, fig. 178; HAYASHI & HANAOKA, 1997:
385-388, fig. 2.
REFERENCES FOR PORTUGAL: RAVARA, 1997 (off Aveiro); GIL & SARDA, 1999 (southwestern
continental shelf); present work (southwestern continental shelf).
MATERIAL: SEPLAT 6 — St. 198 (A.2666), near Arrifana, 43 m, sand: 1 incomplete specimen;
prostomium trilobed; branchiae in a ridge across segment III; some branchiae missing. St. 203 (A.2670),
off Arrifana, 127 m, muddy sand: 1 specimen complete and in good condition; 16 thoracic notopodial
chaetigers, from segment IV; 12 thoracic uncinigers; notopodia of tenth thoracic unciniger (third last
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notopodia) displaced dorsally and bearing hirsute chaetae; 12 abdominal segments; abdominal notopodial
rudiments not observed; pygidium with two cirri; two groups of 4 smooth branchiae, in segment III;
buccal tentacles smooth. St. 336 (A.2790), off Praia de Odeceixe, 132 m, sand: 1 specimen, exactly as
described in HOLTHE (1986D); the specimen is complete, but lacks the anal cirri; only one branchia
remaining; posterior edge broke during the manipulation; dorsal region with many glandular spots.
SEPLAT 7 (1st part) — St. 225, exact location unknown, NW Vila Nova de Milfontes, 90 m, rock: 1
specimen. St. 281 (A.3181), off Pessegueiro Island, 105 m, muddy sand: 1 complete specimen; seems as
it has been dried. SEPLAT 7 (2nd part) — St. 23 (A.4083), north Sines, 127 m, sand: 4 specimens, all
complete. St. 34 (A.4073), north Sines, 144 m, sand: 2 complete specimens, with 12 abdominal
uncinigerous segments; two short anal cirri. St. 36 (A.4071), north Sines, 128 m, gravelly sand: 1
incomplete specimen, missing the anterior region, having the last 5 thoracic chaetigers; bristles of what
would be the 13th thoracic chaetiger are arranged in a row along the upper edge of the notopodium, with
long, plumed tips; 12 abdominal uncinigerous segments; pygidium with 2 short anal cirri. St. 86
(A.4021), near Sines, 275 m, sand: 1 complete specimen, in poor condition. St. 185 (A.3926), near Sines,
37 m, sandy mud: 1 specimen in poor condition. St. 194 (A.3918), south Sines, 84 m, sand: 1 incomplete
specimen, with the anterior region missing; 11 thoracic uncinigers; modified chaectae as described, at the
third last thoracic unciniger; 12 abdominal uncinigers; pygidium with 2 anal cirri. St. 266 (A.3865), off
Cape Sarddo, 175 m, sand: 1 complete specimen; eyespots at the base of the anal cirri.
DISTRIBUTION: Barents Sea; Norway; Skagerrak; Kattegat; Swedish west coast; British Isles; North Sea;
Portugal; Mediterrancan Sea; Adriatic Sea; Aegean Sea; West Africa; Gulf of Mexico; Sea of Japan. On
mud, clay, sand or mixed bottoms. Between 12-500 meters.
REMARKS: The species is characterised by having 15 thoracic notopodial chaetigers, being the 13th pair
elevated and transformed into transverse narrow wings, that almost meet at the middorsum. The chactae
of this chaetiger present long, plumed tips.

This species can be superficially confused with Anobothrus gracilis, but the different position of
the elevated parapodia, and the shape of its modified chaetae, make possible a clear separation between
both species.

GENUS Sosanopsis Hessle 1917
Sosanopsis HESSLE, 1917: 111-112.
TYPE SPECIES: Sosanopsis wireni Hessle 1917.

REMARKS: JIRKOV (2001) considered Sosanopsis Hessle 1917 as being a junior synonym of Sosane
Malmgren 1866.

Sosanopsis wireni Hessle 1917
Sosanopsis wireni HESSLE, 1917: 112-113, text-fig. 17, pl. 1 fig. 6.
TYPE LOCALITY: Sneholmarna, Kosterfjorden, Swedish west coast.
SELECTED REFERENCES: Sosanopsis wireni — HOLTHE, 1986b: 66-67, fig. 26, map 25; HARTMANN-
SCHRODER, 1996: 503; KIRKEGAARD, 1996: 317-318, fig. 179.
DISTRIBUTION: Barents Sea; Norwegian coast; Swedish west coast; north coast of Jutland; Skagerrak;
northern North Sea. On mixed bottoms. Between 50-440 meters.

GENUS Uschakovius Laubier 1973
Uschakovius LAUBIER, 1973: 2723.
TYPE SPECIES: Uschakovius enigmaticus Laubier 1973.

Uschakovius enigmaticus Laubier 1973
Uschakovius enigmaticus LAUBIER, 1973: 2723-2725, fig. 1.
TYPE LOCALITY: Eastern Mediterranean Sea, at the Matapan Trench, 36°01.8°N, 22°24.6’E, at 3174
meters.
DISTRIBUTION: Known from the type locality.
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GENUS Ymerana Holthe 1986
Ymerana HOLTHE, 1986¢: 229-230.
TYPE SPECIES: Ymerana pteropoda Holthe 1986.

Ymerana pteropoda Holthe 1986
Ymerana pteropoda HOLTHE, 1986¢: 231-232, figs. 2, 6.
TYPE LOCALITY: Polar Sea, 81°50°N, 26°34’E, at 3270 meters.
DISTRIBUTION: Known from the type locality.

GENUS Zatsepinia Jirkov 1986
Zatsepinia JIRKOV, 1986b: 289.
TYPE SPECIES: Zatsepinia rittichae Jirkov 1986.

Zatsepinia rittichae Jirkov 1986
Zatsepinia rittichae JIRKOV, 1986b: 289-290, 1 fig.
TYPE LOCALITY: Barents Sea: 71°10°N, 17°00’E, 345-357 meters.
DISTRIBUTION: Norwegian and Barents Seas. Between 175-357 meters.
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*FAMILY AMPHINOMIDAE Lamarck 1818

AS: AMPHINOMA LAMARCK, 1818: 327.

TYPE GENUS: Amphinome Bruguiére 1789.

SYNONYMS: ARCHINOMIDAE Kudenov 1991.

REMARKS: Amphinomidae (together with Euphrosinidae, forming the “Amphinomidans”) are unusual
polychaetes in having calcified chaetae. These chaetae are brittle and detachable, and break easily when
touched, lodging under the skin, sometimes together with a discharge of an acidic neurotoxicin
(HUTCHINGS, 2000a). The reaction produced by the toxin in humans is local irritation, swelling, and
infection, but apparently this is only produced by some amphinomids, normally called “fireworms”.

Two of the main problems that can be found while identifying Amphinomidae, especially when
using specimens preserved for a long time, were already pointed by HORST (1910): the calcified chaetae
suffer morphological changes, due to the lowering of the pH of the preserving fluid, and the colour
patterns fade or are discoloured due to the action of the formaline or alcohol.

Particularly important for the taxonomy of the Amphinomidae is the fact that the chaetae are
calcified, and that many of the ornamentations they present can disappear due to the action of the acidity
of fixation and preservation fluids. The pH of the ethanol soluction in one of the containers of the present
study, was measured using a pH strip. The pH of this preservation fluid was found to be between 5 and 6,
which means a slight acidic solution. This result agrees with other studies, where preservation fluids of
biological collections were found to become slightly acid with time (e.g. WALLER & SIMMONS, 2003).

The effect of the acid in the chaetae of Amphinomidae was apparently first stated by MCINTOSH
(1876¢: 396) who wrote about the chaetae of Chloeia venusta (as C. fucata): “Acetic acid demonstrates a
considerable amount of calcareous matter in their composition, a flexible translucent chitine remaining,
while the dorsal bristles lose their serrations.” FAUVEL (1923c¢: 126-127) also states the same problem:
“On a donné aussi une importance souvent exagerée a la présence ou a la absence de denticulations sur
les soies, sans tenir en compte suffisamment de la variabilité de ce caractere et de la dificulté de le
constater nettement quand les dents sont tres fines et quand les soies sont altérées, cas fréquent pour les
animaux conservés dont les soies, en partie calcaires, sont attaquées par les réactifs et a la longue par
l’alcool qui finit par prendre une réaction acide. Dans ces conditions, les soies glochidiées des
Amphinomiens perdent leurs dents.”

All chaetae of the Amphinomidae are simple, and apparently hollow, except for the recurved
neurochaetal spines of Hipponoe and Amphinome, and the notochaetal spines of Paramphinome (J.D.
KUDENOV, personal communication, in PLEUEL, 2001/%). The notochaetae include bifurcate chaetae,
ringent chaetae, harpoon chaetae and spines and capillaries with or without secondary teeth. The
neurochaetae include bifurcate chaetaec and various spines and capillaries, with or without secondary
teeth. Both noto- and neurochaetae may be ornamented, and numerous transient forms may be present.
The effect of the acidity of the preservation fluids on the chactae difficults even more the taxonomic
study of the group, especially when using material from collections.

Amphinomidae species also present, in many cases, bright colours, and coloration patterns are
thought to be specific, especially in the genera Chloeia and Notopygos (e.g. HORST, 1910; FAUVEL,
1953¢: fig. 46). However, and as observed by HORST (1910) and other authors, these colour patterns fade
by action of the preservation fluids, disappearing completly in many cases. Normally, this renders this
taxonomic character useless, especially when using material not recently collected.

Recent taxonomic accounts on the family are not numerous, and they are almost all cited in the
text below. WIKLUND et al. (2008) studied the phylogenetic relationships between Amphinomidae,
Archinomidae, and Euphrosinidae, with base on molecular data, and concluded that while
Amphinomidae and Euphrosinidae are sister taxa, the Archinomidae is a junior synonym of the first, with
Archinome being sister of Chloeia within the Amphinomidae.

The family counts at present with 19 genera, including about 130 species (HUTCHINGS et al.,
2000). Ten genera including 14 species are known to occur in European and nearby waters. Two species
belonging to two different genera were present in the studied material.

KEY TO GENERA:
(adapted from FAUCHALD, 1977a)

1a. Caruncle completely absent; neurochaetae as simple hooKS..........cooceririeiieiieneneiceenceeeee Hipponoe
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1b. Caruncle present, usually well developed (may be difficult to discern in some species); neurochaetae
OTRETWISE. c .ttt b e bt a ettt s b bbbt e bt st et e e bt sh e bt eat bt e bbb nae b i

2a (1b). Body 0vate Or fUSITOIML........ccviiiiiiieiicieciece ettt be e e esaesaaesreesseesseenseens 3
2b (1b). Body elongated with parallel sides and usually abruptly tapering anteriorly and posteriorly........ 5

1mm

100 um

100 um
100 um
50 um

100 um

Figure legend: Family Amphinomidae. Eurythoe specimen. A, entire animal with details of anterior (dorsal view), mid-
body (lateral view) and posterior (latero-ventral view) segments. B, anterior end, dorsal view; C, parapodium of chaetiger
13, posterior view. D-F, chaetae from parapodium of chaetiger 13: D, notoacicular spine; E, fine ‘spurred’ notochaeta; F,
detail of spur as indicated in E. G, H, chaetae from parapodium of chaetiger 38: G, furcate neurochaeta. H, ‘harpoon’
notochaeta. bra, branchia; can, caruncle; dci, dorsal cirrus; lant, lateral antenna; mant, median antenna; neuc,
neurochaetae; notc, notochaetae; nuc, nuchal organ; palp, palp; pros, prostomium; pyg, pygidium; vci, ventral cirrus.
(Adapted from BEESLEY, ROSS & GLASBY, 2000; drawings by A. Murray).
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3a (2a). One dorsal cirrus per notopodium; caruncle long and folded with indistinct lateral folds; eyes

present, first branchiae not larger than the following ONes...........ccoceeeieiieiieienene e Chloeia*
3b (2a). Two dorsal cirri per NOtOPOAIUML.......c.eeiiiieriieiietieie ettt eie ettt et e e eseesseesseenseenseenaesenas 4
4a (3b). Caruncle with high central ridge and two wide flattened lateral folds..........c.ccocvenneeee. Notopygos
4b (3b). Caruncle high, loosely plaited and rugose; lateral lobes of caruncle small and hidden under the
CONEIAL TIAZE..c.v ettt ettt sttt e be ettt sa et nbe et eaeeae Chloenopsis
5a (2b). Caruncle small and inconspicuous, stretching through maximally three segments........................ 6
5b (2b). Caruncle large and conspicuous, stretching through at least three segments............cccceceevenenee. 9
6a (5a). Branchiae present on all segments from the second or third...........c.cocceveviiiiiiinininnnineieees 7
6b (5a). Branchiae limited to the anterior part of the body.........ccccceevieviiiciiiiiiieeceeeeee e 8
7a (6a). Caruncle broadly triangular or cordate............ccoooiriirieiieiieeceee e Amphinome
7b (6a). Caruncle sinuous, narrow and elongated............ccoecverieriieriieciiecieeieneese e Pareurythoe*
8a (6b). First segment with large, anteriorly directed hooKS..........ccccoriririiiieiieniieicee Paramphinome
8b (6b). First segment Without NOOKS..........cccveiiiroiiiieiieiiecceee e Linopherus

9a (5b). Caruncle longer than wide, with a large, sinuous, smooth median ridge nearly covering the

NArrow folded 1ateral PATLS.........c.coieriiiriieiicieeeteete ettt sttt et eaeesbeebeesbeesaeesaesaeeseas Eurythoe
9b (5b). Caruncle about as long as wide or wider, without distinct median ridge, with a few deep
TANSVEISE TOIAS. ...e ettt ettt st e ettt et e n e eneenean Hermodice

GENUS Amphinome Bruguiéere 1789
Amphinome BRUGUIERE, 1789: 44,
TYPE SPECIES: Aphrodita rostrata Pallas 1766.
SYNONYMS: Pléione Savigny in Lamarck 1818; Asloegia Kinberg 1867; Colonianella Kinberg 1867;
Lenora Grube 1878.

Amphinome rostrata (Pallas 1766)
Aphrodite rostrata PALLAS, 1766: 106-109, pl. 8 figs. 14-18.
TYPE LOCALITY: Amboine, Indian Ocean.
SYNONYMS: Amphinome tetraédra Bruguicere 1789; [?] Pleione vagans Leach in Savigny 1822;
Amphinome Pallasii Quatrefages 1866; [?] Amphinome Lepadis Verrill 1885.
SELECTED REFERENCES: Amphinome rostrata — MCINTOSH, 1885a: 21-24, pl. 1 fig. 7, pl. 4 fig. 1, pL.
14 fig. 16, pl. 24 figs. 8-12; FAUVEL, 1914f; 87; AUGENER, 1924a: 39; MCINTOSH, 1923b: 90-94;
FAUVEL, 1930b: 10; FAUVEL, 1932b: 44; OKUDA, 1938: 78; HARTMAN, 1951b: 22, pl. 4 fig. 1; DAY,
1953: 408; FAUVEL, 1953¢: 81-82, fig. 37; RiojA, 1958: 223; PETTIBONE, 1963a: 59-60, fig. 13d-¢;
GARDINER, 1976: 101, fig. 5j-k; SALAZAR-VALLEJO, 1992: 216, fig. 14-C Amphinome vagans —
SAVIGNY, 1822: 60-61; KINBERG, 1857h: 12; KINBERG, 1910: 34-35, pl. 11 fig. 6; HORST, 1886: 159-
160. Amphinome Pallasii — EHLERS, 1887: 26-27, pl. 1 fig. 4; FAUVEL, 1914f: 85-87; FAUVEL, 1923c¢:
127-128, fig. 46a-g. [?] Amphinome lepadis — HARTMAN, 1944e: 337, pl. 23 fig. 3.
REFERENCES FOR PORTUGAL: CARVALHO, 1929 (Lisboa); CAMPOY, 1982 (previous records: Lisboa).
DISTRIBUTION: Gulf of Mexico; Azores Archipelago; North Carolina; [?] coasts of England; [?] coasts
of Portugal. Associated especially with drifting material, like logs, fronds of large algae, or floatings
buoys.
REMARKS: Amphinome rostrata (as Pleione vagans), was reported to be present in the coasts of England,
on Fucus floating at the surface at the sea (W.E. LEACH, personnal communication in SAVIGNY, 1822).
SAVIGNY (1822) regarded the studied specimens of P. vagans as being quite probably juveniles, and later
FAUVEL (1923c¢) considered this record as very dubious, but also that the species could reach the
European coasts on drifting material. GEORGE & HARTMANN-SCHRODER (1985: 52), on the other side,
consider that Pleione vagans Leach in Savigny 1822 (as Amphinome) is probably a synonym of
Pareurythoe borealis (Sars 1862).
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*GENUS Chloeia Lamarck 1818
Chloeia LAMARCK, 1818: 328.
TYPE SPECIES: Aphrodita flava Pallas 1766.
SYNONYMS: Chloenea Kinberg 1867; Chloochaeta Kinberg 1867; Strategis Kinberg 1867; Thesmia
Kinberg 1867.

*Chloeia venusta Quatrefages 1866
Chloeia venusta QUATREFAGES, 1866b: 391.
TYPE LOCALITY: Palermo, Sicily.
SELECTED REFERENCES: Chloeia venusta — MARENZELLER, 1893: 26-28, pl. 1 fig. 1; FAUVEL, 1914f:
90; FAUVEL, 1923c¢: 134, fig. 48d-h; FAUVEL, 1936¢: 18-19; FAUVEL, 1950a: 347; BELLAN, 1964b: 40-
41; CAaMPOY, 1982: 119-120. Chloecia venusta — RI0JA, 1918b: 26-27, fig. 6. Chloéia fucata [not
Quatrefages 1866] — MCINTOSH, 1876¢: 395-396, pl. 71 figs. 2-4.
REFERENCES FOR PORTUGAL: MCINTOSH, 1876¢ (as Chloéia fucata; NW Cape Sagres); BELLAN, 1960a
(Cape Espichel); AMOUREUX, 1974b (off Aveiro); HARTMANN-SCHRODER, 1977a (as Chloeia viridis; off
Cape Sarddo); HARTMANN-SCHRODER, 1979a (as Chloeia viridis; western continental shelf of Algarve);
CAMPOY, 1982 (previous records: Cape Sagres; Aveiro; Portugal); MONTEIRO-MARQUES, 1987
(continental shelf of Algarve); DEXTER, 1992 (previous records: continental shelf of Algarve; Sado
Estuary); RAVARA, 1997 (off Aveiro); MACHADO & CANCELA DA FONSECA, 2007 (Algarve); present
work (southwestern continental shelf).
MATERIAL: SEPLAT 6 — St. 364 (A.2815), off Praia do Carvalhal, 52 m, gravelly sand: 1 specimen
with 31 chaetigers; everted proboscis; colorless. SEPLAT 7 (Ist part) — St. 171 (A.3093), off Vila
Nova de Milfontes, 325 m, muddy sand: 1 specimen in poor condition, broken in two pieces; one with
prostomium and 15 chaetigers; the other with pygidium and about 14 chaetigers. [?] St. 186, 159 m, rest
of data unknown: 1 incomplete specimen, with about 23 chaetigers, posterior region missing. St. 233
(A.3137), off Vila Nova de Milfontes, 212 m, sand: 1 small specimen in poor condition with about 21
chaetigers and 7 mm long; serrated bifurcated notochaetac not seen. St. 244 (A.3148), off Praia do
Malhao, 155 m, muddy sand: 1 specimen with 31 chaetigers. SEPLAT 7 (2nd part) — St. 10 (A.4100),
off Lagoa de Santo André, 118 m, sand: 1 small specimen with 17 chaetigers, pygidium missing, 8 mm
long; bidentate notochaetae present in more than half of the body, with longer tine serrated. St. 97
(A.4010), near Sines, 86 m, gravelly sand: 1 specimen with 28 chaetigers; no color pattern; serrated
bifurcated chaetac not seen. St. 193 (2nd. try) (A.3919), south Sines, 69 m, sandy mud: 1 small
specimen; not possible to count the number of chaetigers due to its poor condition. St. 254 (A.3877), off
Cape Sarddo, 74 m, sand: 1 small specimen in poor condition; not possible to count the number of
chaetigers. FAUNA 1 — St. 134, Alboran Sea, off Cape Sagra, Motril, 62 m, coarse gravel: 1 specimen
with 29 chaetigers; bifurcated chaetae can be seen on the 3 anterior chaetigers; serrated chaetae not seen;
dorsal cirri violet. St. 214, Alboran Sea, off Marbella, 130-164 m, detritic: 1 specimen with 33
chaetigers, 70 mm long; dorsal cirri without the characteristic coloration of smaller specimens; bifurcate
chaetae present; serrated notochaetae not seen. St. 274, Alboran Sea, Djibouti Bank, off Nerja, 288-297
m, sand with mud: 2 specimens, with 30 and 32 chaetigers, one of them with proboscis slightly everted;
colorless except for violet dorsal cirri from chaetiger 3. St. 374, Alboran Sea, off Punta de la Chullera,
95-100 m, coarse gravel: 20 specimens, with about 30 chaetigers; 2 pairs of eyes, being the anterior one
bigger, below which exists a small ocular dot per eye, in one specimen; one specimen with everted
proboscis, without papillae; one pair of branchiae per segment, from chaetiger 4; dorsal cirri long, being
the posterior ones longer than the anterior; first 3 chaetigers with 2 dorsal cirri per parapodium; anus
dorsal; caruncle with a darker median line; some specimens with a violet dorsal midline, sometimes very
faded, better seen in the posterior region; dorsal cirri violet or reddish. St. 384, Alboran Sea, off Punta de
la Chullera, 60-62 m, mud: 1 specimen with 28 chaetigers, in poor condition, probably a juvenile; one
middorsal violet or dark brown line along the whole body; one spot per parapodium, located anteriorly,
between the dorsal and the ventral ramus; dorsal cirri violet. St. 394, Alboran Sea, off Santa Margarita,
northern La Linea de la Concepcion, 21-23 m, detritic with photophilic algae: 1 specimen with 30
chaetigers; coloration like anterior specimens. St. 424, Alboran Sea, NE La Linea de la Concepcion, 86-
87 m, coastal detritic: 3 specimens, bigger one with proboscis slightly everted. St. 574, Gulf of Cadiz, off
Cape Trafalgar, 76-80 m, gravel and stones: 9 specimens, with 29-30 chaetigers. St. 634, Gibraltar Strait,
off Atlanterra, 97-118 m, detritic: 3 specimens with 28 chaetigers. St. 724, Gulf of Cadiz, off Isla
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Cristina, 450-468 m, muddy sand: 1 specimen with 29 chaetigers. Unknown station (destroyed label):
17 specimens with 28-32 chaetigers, some with proboscis everted.

DISTRIBUTION: From the Atlantic coast of Spain (Santander) to the Mediterranean Sea; Adriatic Sea;
Aegean Sea; Black Sea. On bottoms of mud and sand. Between 20-470 meters.

REMARKS: With one exception (small specimen, 8 mm long, from SEPLAT 7 (2nd part), St. 10
(A.4100), I was unable to find the bifurcated notochaetae with the outer margin of the long tine serrated,
as described by MARENZELLER (1893) and FAUVEL (1923¢). The bifurcated notochaetae appear in the
anterior chaetigers (in smaller specimens they can be present in more than half of the body), but normally
both tines are completely smooth, probably as a consequence of the pH of the preservation fluids. Besides
the colour pattern has faded in the biggest part of the specimens. When present, the coloration fits the
described by FAUVEL (1923c¢): caruncle with a median dorsal dark line, a median violet line on the
dorsum (in the present specimens better visible in the posterior region of the body), a violet spot in the
anterior region of the notopodia (hardly visible, and only in two specimens of the present material), and
dark violet or reddish dorsal cirri, beggining at chaetiger 3 (visible in the biggest part of the specimens).
The examined specimens ranged from 7 to 70 mm long, and the observed characters didn’t seem to vary
with the age of the worm.

Chloeia viridis Schmarda 1861 (type locality Jamaica) and C. venusta Quatrefages 1866 (type
locality Palermo) have been normally considered as different species with base mainly on the absence (in
the first) versus presence (in the second) of notopodial bifurcated chaetae, with the outer margin of the
long tine serrated. This distinctive feature seems to result from the fact that no bifurcate notochaetae was
reported to be present on the original description of C. viridis, or on the description of its synonymy,
Chloeia euglochis Ehlers 1887, from Florida. On the other hand, bifurcate notochaetac were described by
MARENZELLER (1893) from Mediterranean specimens of Chloeia venusta Quatrefages 1866, a
description that was later repeated by FAUVEL (1923¢).

The discussion on the possible synonymy between the two species seems to have been carried
on mainly with base on West African material. FAUVEL (1950a), while describing C. venusta specimens
from Senegal, stated that the original description of the species made by Quatrefages was so brief that it
could fix any Chloeia species. As C. venusta was the single species described from Europe,
MARENZELLER (1893) assigned to it the species he described from Cerigo, and since then this description
as being the one that has characterized the species. Later, FAUVEL & RULLIER (1957a), when describing
Chloeia specimens again from Senegal, suggested the synonymy of Chloeia venusta with Chloeia viridis,
with base on the argument that C. venusta had been the name retained by Marenzeller because it was the
only species of Chloeia Marenzeller knew. However, they also pointed that a final statement on this and
other possible synonymies with C. viridis would depend on a direct comparison between the types. Later,
RULLIER (1964) reconsidered that synonymy, as his specimens of C. viridis collected at Cape Verde
Islands didn’t show the same bifurcate notochaetae as the pictured by MARENZELLER (1893: pl. 1 fig. 1)
and FAUVEL (1923c¢: fig. 48f) for C. venusta. Also GUY (1964) didn’t accept that synonymy, basing
himself again in the presence/absence of the bifurcate notochaetae, but also in differences of colour and
ecology (C. venusta would be a deeper species), supporting his oppinion on specimens identified as C.
viridis and C. cf. venusta collected at the Ivory Coast, but comparing his Ivorian Chloeia cf. venusta
specimens with Mediterranean individuals. A similar position was supported by AMOUREUX (1973b) and
INTES & LE L&UFF (1975), dividing the collected specimens of Chloeia from Congo and the Ivory Coast,
respectively, between C. venusta (with bifurcated notochaetae and less contrasted coloration) and C.
viridis (without bifurcated notochaetae and very contrasted coloration). Finally KIRKEGAARD (1983a),
studied material from West Africa and found great colour variations among specimens from the same
station, and also that smaller specimens had bifurcate chaetae, which didn’t occur in the bigger ones, and
considered that C. venusta was a junior synonym of C. viridis.

However, the assumption that Chloeia viridis does not present bifurcated notochaetae seems to
be erroneous. HARTMAN (1948a) revised the type material of two species described by Kinberg from near
the type locality of C. viridis (Jamaica): Chloeia candida Kinberg 1858, from West Indies, and Chloenea
pallida Kinberg 1867, from Pernambuco (Northern Brazil). Both species were represented by single
immature specimens, and were considered as being junior synonyms of Chloeia viridis. Particularly
interesting is the fact that both specimens were described by HARTMAN (1948a) as presenting numerous
bifid notochaetae, most of which with serrations directed downward on the outer side of the main fang,
which normally lack in the lowermost bifid notochaetae. GATHOF (1984d) also described specimens of C.
viridis from the Gulf of Mexico with bifurcated notochaeta with the outer margin of the long tine
serrated, quite similar to the ones pictured by MARENZELLER (1893) and FAUVEL (1923c¢) for the
Mediterranean populations (compare FAUVEL, 1923¢: fig. 48f, with GATHOF, 1984d: fig. 37-6d). This
kind of chaetae were probably absent on Schmarda’s and Ehlers’ specimens, or were not seen. As already
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stated by FAUVEL & RULLIER (1957a), for a better approach of the possible synonymy between C. viridis
and C. venusta it will be necessary to compare directly the type material from both species, as well as
other material from both type localities, as there is also the possibility that more species are involved.
Anyway, and as happens with the specimens presently studied, bifurcated notochaetae seem to be present
mainly in juveniles or young adults, being absent or not detected in adult worms.

I consider the specimens found in the present study as belonging to C. venusta, due to its
proximity with the type locality of this species, the fact that they seem to fit the description given by
MARENZELLER (1893), FAUVEL (1923¢) and CAMPOY (1982), and also because the synonymy with C.
viridis is not clear at all. The northernmost record of this species seems to be the one by R10JA (19185),
from the Gulf of Biscay (off Asturias, Spain), between 110-460 m.

GENUS Chloenopsis Fauchald 1977
Chloenopsis FAUCHALD, 1977a: 102.
TYPE SPECIES: Chloenea atlantica Mclntosh 1885.

Chloenopsis atlantica (Mclntosh 1885)
Chloenea atlantica MCINTOSH, 1885a: 15-17, pl. 1 fig. 4, pl. 14 figs. 10-13.
TYPE LOCALITY: South of Canary Islands (25°45°N, 20°14’W), at 1525 fathoms (2788.9 meters), on a
hard ground.
SELECTED REFERENCES: Chloenea atlantica — ROULE, 1896: 444; FAUVEL, 1923¢: 135-136, fig. 48a-c.
Chloenopsis atlantica — FAUCHALD, 1977a: 102.
DISTRIBUTION: South of Canary Islands; Gulf of Gascony; [?] Adriatic Sea. In rocky and muddy
bottoms. Between 950-2500 meters.
REMARKS: According to FAUCHALD (1977a), Chloenea Kinberg 1867 is a synonym of Chloeia Lamarck
1818. Being Chloenea Mclntosh 1885 generically different from Kinberg’s genus, FAUCHALD (1977a)
proposed Chloenopsis as a new name.

GENUS Eurythoe Kinberg 1857
Eurythoe KINBERG, 1857b: 13.
TYPE SPECIES: Eurythoe chilensis Kinberg 1857.
SYNONYMS: Blenda Kinberg 1867; Lycaretus Kinberg 1867.

KEY TO SPECIES:
(adapted from FAUVEL, 1923¢)

la. Anterior pair of eyes bigger than the posterior one; caruncle anteriorly not bilobed; anus
EEITIIIAL ..ottt ettt ettt n et a et a e n s 2

1b. Four small eyes, with the same size; caruncle bilobed anteriorly; anus dorsal........................ E. syriaca

2a (1a). Caruncle long, extending to the posterior margin of chaetiger 2 or 3; dendritically branched

branchiae from Chatiger 2..........ccuieoiiriirieiee ettt E. complanata
2b (1a). Caruncle short, rounded, extending over chaetiger 1; dendritically branched branchiae
CcomMmMENCING 0N CRACTIZET 3......iiiiiiiiiiiiicietcce ettt ee et teebe e b e esaeesaeseeas E. turcica

Eurythoe complanata (Pallas 1766)
Aphrodita complanata PALLAS, 1766: 109-112, pl. 8 figs. 19-26.
TYPE LOCALITY: Caribbean Sea.
SYNONYMS: Eurythoe alcyonia Savigny 1822; Euhrythoe pacifica Kinberg 1857; Amphinome indica
Schmarda 1861; Amphinome encopochaeta Schmarda 1861; Amphinome longicirra Schmarda 1861;
Amphinome macrotricha Schmarda 1861; Eurythoe latissima Schmarda 1861; Eurythoe pacifica var.
levukaensis Fischli 1900; Eurythoe laevisetis Fauvel 1914; Eurythoe karachiensis Bindra 1927.
SELECTED REFERENCES: Amphinome complanata — LANGERHANS, 1881: 108-109. Eurythoe
complanata — EHLERS, 1887: 29-31; BINDRA, 1927: 9-11, pl. 1 figs. 5-6, pl. 2 fig. 1; DAY, 1967: 128-
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129, fig. 3.2a-h; SOSA, NUNEZ & BACALLADO, 1977: 234, pl. 4 figs. C-D; FAUCHALD, 1977bh: 11-12;
KIRKEGAARD, 1983a: 203; NUNEZ, BRITO & OCANA, 1991a: 471-473, fig. 2; BARROSO & PAIVA, 2007:
358-359, fig. 1. Eurythoé complanata — AUGENER, 1913a: 164-165; AUGENER, 1913b: 87-89;
AUGENER, 1918: 88-89; CHAMBERLIN, 1919a: 28-30, pl. 14 figs. 3-8; FAUVEL, 1919a: 348-349; FAUVEL,
1930b: 45; FAUVEL in PRUVOT, 1930: 25; PRUVOT, 1930: 23-25; MONRO, 1933c¢: 4-5; FAUVEL, 1936¢:
17-18; OKUDA, 1937a: 263-266, figs. 1-2; HARTMAN, 1940a: 202-203, pl. 31 figs. 1-4; FAUVEL, 1943b:
5-6 [in part; in part (at least specimens from Bay of La Paz) = Pareurythoe californica (Johnson 1897)];
FAUVEL, 1950a: 346-347; HARTMAN, 1951b: 25, pl. 4 fig. 2; FAUVEL, 1953a: 5-6; FAUVEL, 1953¢: 83-
84, fig. 38b-d, k-m; TEBBLE, 1955: 83-84; FAUVEL & RULLIER, 1959a: 508-509; EBBS, 1966: 512-518,
fig. 7. Euhrythoé pacifica — KINBERG, 1857b: 14; KINBERG, 1910: 36, pl. 12 fig. 11. Amphinome indica
— SCHMARDA, 1861: 142, text-figs. a-c, pl. 35 fig. 294. Amphinome encopochaeta — SCHMARDA, 1861:
153, text-figs. a-c, 4, pl. 35 fig. 293. Amphinome latissima — SCHMARDA, 1861: 141, text-figs. a-c, pl.
34 figs. 291-291a. Amphinome longicirra — SCHMARDA, 1861: 142, text-figs. a-c, 4, pl. 34 fig. 292.
Amphinome macrotricha — SCHMARDA, 1861: 144, text-figs. a-c, pl. 34 fig. 290. Eurythoe alcyonia —
GRAVIER, 1902: 248-254, text-figs. 257-268, pl. 9 figs. 140-143, pl. 10 figs. 144-146; PrRuvOT, 1930: 21-
23. Eurythoe laevisetis — FAUVEL, 1914f: 116-119, pl. 8 figs. 28-30, 33-37. Eurythoe karachiensis —
BINDRA, 1927: 13-14, pl. 2 fig. 6.
DISTRIBUTION: Circumtropical, in the Atlantic, Indian and Pacific Oceans On hard bottoms, as rocks and
stones. Intertidal to 160 meters. The species has been recorded at the Canary Islands and Mediterranean
Sea.
REMARKS: Eurythoe complanata has been repeatedly recorded from Eastern Mediterrancan (for
references check CINAR, 2008). MONRO (1937a) was the first to record it in the region, and considered F.
syriaca Kinberg 1857, a species described from Syria, as a junior synonym. However, this synonymy is
not clear, and it hasn’t been accepted by all authors, being necessary a comparison between Eurythoe
specimens from the Caribbean Sea and the Levantine coast.

On the other hand, the juvenile specimen of Eurythoe complanata described by NUNEZ, BRITO &
OCANA (1991a) seems to be very close to Pareurythoe borealis (M. Sars 1862) in spite of the long
caruncle that reaches the end of the fourth chaetiger.

Eurythoe syriaca Kinberg 1857
Eurythoe syriaca KINBERG, 1857b: 13.
TYPE LOCALITY: Syria (Eastern Mediterranean).
SELECTED REFERENCES: Eurythoe syriaca — FAUVEL, 1923¢: 130; BINDRA, 1927: 4.
DISTRIBUTION: Only known from the original description, off Syria.

Eurythoe turcica Cinar 2008
Eurythoe turcica CINAR, 2008: 1976-1983, figs. 1-5.
TYPE LOCALITY: Off Cevlik (36°02°51”N, 35°56°23”E), Iskenderun Bay, Levantine coast of Turkey, at
50 meters, in a section of sunken wood.
DISTRIBUTION: Iskenderun Bay, Levantine coast of Turkey, between 40-60 meters, in sunken wood and
mud.

GENUS Hermodice Kinberg 1857
Hermodice KINBERG, 1857h: 12-13.
TYPE SPECIES: Aphrodita carunculata Pallas 1766.
SYNONYMS: Amphibranchus Kinberg 1867.

Hermodice carunculata (Pallas 1766)
Aphrodita carunculata PALLAS, 1766: 102-106, pl. 8 figs. 12-13.
TYPE LOCALITY: Haiti, West Indies.
SYNONYMS: Amphinome Savignyi Brullé 1832; Hermodice nigrolineata Baird 1870; Hermodice
carunculata variété didymobranchiata Fauvel 1914.
SELECTED REFERENCES: Amphinome carunculata — LANGERHANS, 1880b: 277-278, pl. 14 fig. 8.
Hermodice carunculata — MCINTOSH, 1885a: 24-27, pl. 5, pl. 34 figs. 1-4; HORST, 1886: 162; EHLERS,
1887: 27-29; FAUVEL, 1914a: 113-116, pl. 8 figs. 22-27, 31-32; FAUVEL, 1914f: 88, pl. 1 figs. 6, 10;
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AUGENER, 1918: 93-94; FAUVEL, 1923¢: 130-132, fig. 47a-i; MULLIN, 1923: 44-45_ pls. 5 figs. 2-3, pl. 6,
figs. 3-5; FAUVEL, 1939h: 8; HARTMAN, 1951b: 22-25, pl. 5 fig. 1; FAUVEL, 1953b: 12; CHAPMAN &
DALES, 1954: 679; FAUVEL & RULLIER, 1957a: 57-58; FAUVEL & RULLIER, 1959a: 508; BELLAN, 1964b:
40; Guy, 1964: 177; RULLIER, 1965a: 20-21; EBBS, 1966: 518-524, fig. 8; SOSA, NUNEZ & BACALLADO,
1977: 235, pl. 5; KIRKEGAARD, 1983a: 204-205; GEORGE & HARTMANN-SCHRODER, 1985: 48, fig. 5;
HARTMANN-SCHRODER, 1988: 178; NUNEZ, BRITO & OCANA, 1991a: 470-471; KIRKEGAARD, 1992: 345,
fig. 169; HARTMANN-SCHRODER, 1996: 29; BARROSO & PAIVA, 2007: 359-360, fig. 2. Hermodice cf.
carunculata — HARTMANN-SCHRODER, 1979a: 68. Hermodice carunculata var. didymobranchiata —
TEBBLE, 1955: 83.

REFERENCES FOR PORTUGAL: SALDANHA, 1995 (Portugal).

DISTRIBUTION: Amphiatlantic; North Sea; Azores; Canary Islands; Madeira Island; Mediterranean Sea;
Adriatic Sea; Aegean Sea; West coast of Africa, from Morocco to Angola; Rea Sea; West Indies, Gulf of
Mexico, Caribbean Sea, and Brazil. In tropical and subtropical waters, from infralittoral to 307 meters, in
all kind of bottoms.

GENUS Hipponoe Audouin & Milne-Edwards 1830
Hipponoe AUDOUIN & MILNE-EDWARDS, 1830: 156.
TYPE SPECIES: Hipponoe Gaudichaudi Audouin & Milne-Edwards 1830.
REMARKS: The diagnosis of the genus was emmended by KUDENOV (1994), differing from the previous
ones in that a nuchal organ is present, branchiae are planar and bipinnate, and the anus is terminal.

Hipponoe gaudichaudi Audouin & Milne-Edwards 1830
Hipponoe Gaudichaudi AUDOUIN & MILNE-EDWARDS, 1830: 156-159, pl. 3 figs. 1-5.
TYPE LOCALITY: Port Jackson, Australia.
SYNONYMS: Metamphinome multibranchiata Treadwell 1940; Hipponoa gaudichaudi agulhana Day
1967; Hipponoe gaudichaudi gigantea Hartmann-Schroder 1981.
SELECTED REFERENCES: Hipponoa gaudichaudi — NUNEZ, BRITO & OCANA, 1991a: 470, fig. 1;
KUDENOV, 1994: 200-205, figs. 1-2. Hipponoé gaudichaudi — MCINTOSH, 1885a: 30-33, pl. 1 fig. 5, pl.
4 fig. 3, pl. 34 figs. 13-17; AUGENER, 1910: 247, fig. 7; OKUDA, 1950: 49-50, figs. a-b. Hipponoé
Gaudichaudi — FAUVEL, 1914f 89, pl. 1 figs. 2, 12; FAUVEL, 1923c: 132, fig. 47l-p. Hipponoe
gaudichaudi — PETTIBONE, 1963a: 57-59, fig. 13a-b; GARDINER, 1976: 103, fig. 5/-m; SALAZAR-
VALLEJO, 1992: 216-217, fig. 1D-E. Hipponoa gaudichaudi agulhana — DAY, 1967: 122, fig. 3.1a-e.
Hipponoe gaudichaudi gigantea — HARTMANN-SCHRODER, 1981: 24-25, figs. 1-2. Metamphinome
multibranchiata — TREADWELL, 1940: 1-2, figs. 1-3. Hipponoé multibranchiata — HARTMAN, 19515b:
29, pl. 8 figs. 1-2. Not Hipponoe cranchii — BAIRD, 1870: 240, pl. 6 figs. 7-14 [= probably a juvenile
Amphinome, according to KUDENOV (1994)]. Not Hipponoe elongata — TREADWELL, 1931: 3-4, figs.
10-12; TREADWELL, 1939b: 177-178, fig. 11 [= most certainly a Linopherus-like species, according to
KUDENOV (1994)].
DISTRIBUTION: Cosmopolitan in tropical and warm temperate oceans, on floating objects, and as
commensal of Lepas sp., also attached to floating objects. Between 0-5320 meters.
REMARKS: KUDENOV (1994) provided a redescription and detailed study of this species, with a
synonymy list which, in spite of not been exhaustive, updates numerous records of the species.

GENUS Linopherus Quatrefages 1866
Linopherus QUATREFAGES, 1866b: 407.
TYPE SPECIES: Amphinome incarunculata Peters 1854.
SYNONYMS: Pseudeurythoe Fauvel 1932,
REMARKS: A key for the previously known species of Linopherus (as Pseudeurythoe) was provided by
FAUCHALD (1972a).

KEY TO SPECIES:
(adapted from FAUCHALD, 1972a):
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1a. Branchiae from ChaGtiZer 3..........ooiiiiiiiiii ittt ettt b e enes 2
1b. Branchiae from chaetiger 4; five pairs of branchiae present; eyes indistinct...........c..coceeveuee. L. hemuli

2a (1b). More than twenty pairs of branchiae present; 2 small, inconspicuous eyes......L. paucibranchiata
2b (1b). Five to seven pairs of branchiae present; eyes clearly distinct...........cccceevveeereennene L. canariensis

Linopherus canariensis Langerhans 1881
Linopherus canariensis LANGERHANS, 1881: 109-110, pl. 4 fig. 14a-g;
TYPE LOCALITY: Puerto de la Orotava, northern Tenerife, Canary Islands.
SYNONYMS: Linopherus fauchaldi San Martin 1986.
SELECTED REFERENCES: Linopherus canariensis — FAUCHALD, 1977b: 12, fig. 1a; NUNEZ, BRITO &
OCANA, 1991a: 473-475, fig. 3. Linopherus fauchaldi — SAN MARTIN, 1986a: 21, figs. 6-7.
DISTRIBUTION: Amphiatlantic (Canary Islands, Panama, Cuba). Mesolittoral, on organogenic sand and
algae.

Linopherus hemuli (Fauchald 1972)
Pseudeurythoe hemuli FAUCHALD, 1972b: 93-94, fig. 2A4-E.
TYPE LOCALITY: Sognefjorden (Norway), south of Raudberg light, 61°03’N, 05°24°E, 1228-1248
meters, on clay.
SELECTED REFERENCES: Pseudeurythoe hemuli — GEORGE & HARTMANN-SCHRODER, 1985: 54, fig. 8.
DISTRIBUTION: Sognefjorden, Norway, 1228-1248 meters, on clay.

Linopherus paucibranchiata (Fauvel 1932)
Pseudeurythoe paucibranchiata FAUVEL, 1932b: 47-49, text-fig. 8a-e, pl. 1 figs. 3-4.
TYPE LOCALITY: Ain Musa, Gulf of Suez.
SELECTED REFERENCES: Pseudeurythoe paucibranchiata — FAUVEL, 1953¢: 86, figs. 39-40.
DISTRIBUTION: Gulf of Suez.

GENUS Notopygos Grube 1855
Notopygos GRUBE, 1855: 93.
TYPE SPECIES: Notopygos crinita Grube 1855.
SYNONYMS: Lirione Kinberg 1857.

Notopygos megalops McIntosh 1885
Notopygos megalops MCINTOSH, 1885a: 17-19, pl. 1 fig. 1, pl. 24 fi