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Until very recently, and since the old papers from Haas, no new serious work has been car-

ried out on the Iberian freshwater mussels (Superfamily Unionoidea). Except for the family

Margaritiferidae (with the species Margaritifera margaritifera and M. auricularia), several

gaps exist on the knowledge of the species of the family Unionidae (genera Unio, Anodonta
and Potomida) living in the Iberian Peninsula.

The objective of the present study is to elucidate the taxonomy and phylogeography of all

the Iberian naiad species, with special interest in the family Unionidae. That is, the species

commonly named Unio pictorum, U. crassus, Potomida littoralis, Anodonta cygnea and A. anati-
na. For this, we have sequenced two different mitochondrial genes, CoI and 16S.

Potomida littoralis and Anodonta spp are probably the most distributed taxa, living in all the

main hydrographic basins. All the studied populations of the former share the same haplo-

types. Within the Anodonta samples, we have found three independent lineages respectively

similar to 1) A. cygnea, 2) a taxon close to A. anatina and 3) a third lineage under study.

Regarding the genus Unio, and with the exception of the Mediterranean U. mancus (= U.
elongatulus), we have found two different species, both living sympatrically in several

Atlantic Iberian drainages. In comparative studies with sequences from the GenBank, these

two species seems to be close to but different from the European Unio pictorum and Unio
crassus, respectively.

Our results suggest the existence of the following naiad species at the Iberian Peninsula:

Margaritifera margaritifera, M. auricularia, Unio mancus, Unio sp1 (an Atlantic species relative-

ly common and similar to the European Unio pictorum), Unio sp2 (an Atlantic declining

species similar to the European Unio crassus), Potomida littoralis, A. cygnea, Anodonta sp1 and

Anodonta sp2.
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In the Mediterranean coasts of Southern Spain (Alboran Sea), extensive beds of Zostera ma-
rina occur, especially along the littoral of Málaga and Granada. Nowadays, some of these

are protected within the “Paraje Natural de Acantilados de Maro y Cerro Gordo”.

The molluscan taxocoenosis living in two Zostera marina beds from this area have been

studied: (1) the Cantarriján bed, located in a open bay in 14-16 m depth, surrounded by

sandy bottoms and sampled monthly from October 1996 to October 1997, and (2) the

Cañuelo bed, located nearby in a more sheltered bay in 12-14 m depth, also surrounded by

sandy bottom and sampled monthly from March 2000 to March 2001. In both beds the sam-

ples were collected with a small Agassiz trawl, over a sampling area of 222 m2.

In Cantarriján, 44,754 individuals belonging to 80 species were identified, while in Cañuelo

there were 109,155 individuals belonging to 88 species. About 50% of the species are com-

mon to both beds; the other species are related with the adjacent habitats.

The dominant species in both beds is Jujubinus striatus (72% and 79%), followed by Ris-
soa membranacea (9.9%), Nassarius pygmaeus (5.7%), Mitrella minor (4%), Smaragdia viridis
(2%), Rissoa monodonta (1.4%) in Cantarrijan bed and by Mitrella minor (5.6%), Nassarius
pygmeus (4%), Rissoa membranacea (3%), Calliostoma sp. (2.4%), Bittium reticulatum (1.9%)

in Cañuelo bed.

The dynamic pattern in both taxocoenosis was similar with values of species richness rang-

ing between 13-45 in Cantarriján and 15-50 in Cañuelo. The species richness was higher in

spring and summer than in autumn and winter. The abundance for most of the monthly

samples was higher in Cañuelo (5500-12813 individuals) than in Cantarriján (393-13259 in-

dividuals). In both seagrass beds the diversity follows a similar trend, with increases from

April to September and decreases from October to March. Values of Shannon-Wiener diver-

sity index (0.3 to 2.5) are more influenced by the evenness than by the species richness.

A multivariate analysis (Cluster, MDS and ANOSIM) on the qualitative and quantitative

data has pointed out a similar seasonal trend in both Molluscan assemblages. In the two as-

semblages there were significant changes along the year both in the presence-absence data

and the abundances. These seasonal changes in abundances are related with the biology of

the species, such as recruitments.
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El “Programa de Gestión Sostenible de Recursos para la Conservación del Medio Marino

Andaluz” de la Consejería de Medio Ambiente de la Junta de Andalucía, iniciado el año

2004, tiene como uno de sus objetivos la conservación de especies en peligro de extinción.

Entre las especies de invertebrados marinos de Andalucía, la única especie catalogada “en

peligro de extinción” (Catálogo Nacional de Especies Amenazadas-Orden de 9 de junio de

1999, y Catálogo Regional de Especies Amenazadas-Ley 8/2003 de 28 de octubre) es Patella
ferruginea Gmelin, 1791. Se trata de un gasterópodo de gran tamaño (hasta 10 cm de longi-

tud), endémico del Mediterráneo occidental, cuyas poblaciones están en franca regresión,

especialmente por la presión humana. La especie vive en el mesolitoral superior, por lo que

es fácilmente recolectable. Su hábitat de interfase tierra-mar sufre directamente la contami-

nación, especialmente por vertidos de hidrocarburos.

Los datos previos más actualizados indicaban que P. ferruginea había desaparecido de la to-

talidad de la costa andaluza, a excepción de algunos ejemplares aislados observados en

Málaga y Gibraltar. Por ejemplo, se había constatado la desaparición de la especie del

Parque Natural de Cabo de Gata-Níjar (Almería), donde el último ejemplar vivo se observó

en 1992. En la isla de Alborán (Reserva Marina, Paraje Natural y ZEPIM), P. ferruginea sí

posee actualmente una población amplia (de más de 110 individuos), aunque está compues-

ta principalmente por ejemplares de gran tamaño (hembras).

El censo de las poblaciones de P. ferruginea se está realizando en todas las provincias an-

daluzas mediterráneas, y ha permitido obtener datos muy precisos de cada ejemplar (coor-

denadas generales, movimientos del individuo, fotografías, epibiontes, etc.). Aunque to-

davía no ha concluido, se puede adelantar que se han hallado más de 170 ejemplares en la

costa peninsular, principalmente en las provincias de Cádiz (Parque Natural del Estrecho y

costa mediterránea), Málaga y Granada, sin contar con la población de la isla de Alborán

que está previamente estudiada. Se estima, por tanto, que las poblaciones andaluzas de la

especie están constituidas por al menos unos 280 individuos vivos. Una vez concluido el

censo (se realizarán controles periódicos para conocer la evolución de las poblaciones) no se

descarta la reintroducción de la especie en áreas de su distribución histórica donde haya de-

saparecido o sus poblaciones no sean viables, con ejemplares provenientes del norte de

África.
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El “Programa de Gestión Sostenible de Recursos para la Conservación del Medio Marino

Andaluz” de la Consejería de Medio Ambiente de la Junta de Andalucía, iniciado el año

2004, tiene como uno de sus objetivos la conservación de especies amenazadas. Entre las es-

pecies de invertebrados marinos de Andalucía, una de las pocas especies catalogadas como

“vulnerables” (Catálogo Nacional de Especies Amenazadas-Orden de 9 de junio de 1999, y

Catálogo Regional de Especies Amenazadas-Ley 8/2003 de 28 de octubre) es el vermétido

Dendropoma petraeum (Monterosato, 1884). Se trata de un gasterópodo colonial que puede

llegar a formar arrecifes en las zonas más termófilas del Mediterráneo. La especie vive en el

mesolitoral inferior y parte alta del infralitoral, pudiendo llegar a 3 m de profundidad en

zonas de corriente. Su hábitat está muy expuesto a la contaminación, especialmente por

vertidos de hidrocarburos, y a las obras litorales.

Los datos previos más actualizados indicaban que D. petraeum se distribuye por toda la cos-

ta española desde Castellón hasta Cádiz, incluyendo las Baleares, Columbretes e isla de

Alborán, aunque las formaciones arrecifales más desarrolladas se encuentran en el levante,

en Alicante, Murcia y Almería. Las colonias están constituidas por densos agregados de in-

dividuos fijados unos a otros. Las formaciones arrecifales, levantadas sobre al sustrato, se

forman gracias a la asociación entre D. petraeum y la rodofita calcárea Neogoniolithon brassi-
ca-florida (= Spongites notarisii).
El censo de las poblaciones de D. petraeum que se está llevando a cabo en todas las provin-

cias andaluzas mediterráneas está permitiendo obtener datos muy precisos de la distribu-

ción de la especie (coordenadas), presencia de distintos tipos de formaciones (individuos

aislados, costras, arrecifes, micro-atolones), asociación con algas calcáreas, cobertura, densi-

dad, especies acompañantes, etc. Aunque todavía no ha concluido, se puede adelantar que

la especie se ha hallado en todas las provincias, destacando las formaciones muy desarrol-

ladas de la costa de Almería (principalmente en el Parque Natural de Cabo de Gata-Níjar),

donde se asocia a N. brassica-florida; su presencia en las provincias Granada y Málaga donde

se asocia al alga Lithophyllum incrustans, y las poblaciones de Cádiz, desde el Estrecho

(donde se asocia al alga Lithophyllum lichenoides) hasta Sancti Petri. Hay que destacar que se

observa un gradiente este-oeste en la asociación con rodofitas calcáreas, y una adaptación a

las especies disponibles en cada caso.
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In the last two decades it has become evident that many coleoid cephalopods multiple

spawn. In several deep-water octopods, as well as in other cephalopods, this reproductive

mode has been inferred by the occurrence of cohorts of oocytes at different oogenic stages

in the ovary. The examination of five female reproductive apparatuses of the deep-benthic

octopus Graneledone pacifica – a large-egged species: mature ovarian egg length > 20 mm –

showed that the developing oocyte size distribution was normal in two females (those at an

early maturation stage, largest oocyte length = 3 mm), bimodal in two females at a more ad-

vanced stage (largest oocyte length = 6 and 8 mm, respectively), three-modal in the farthest

advanced stage female (largest oocyte length = 14 mm). The simultaneous occurrence of

oocyte cohorts at different oogenic stages, including a distinct cohort of oocytes at an ad-

vanced maturing stage in one specimen, together with additional data from the literature,

strongly suggests that G. pacifica is a multiple spawner.

Arion, C.P. 61, 70042
Mola di Bari (BA) (Italy),
giabello@libero.it

Multiple spawning in Coleoid Cephalopods:
the case of Graneledone pacifica (Octopoda: Octopodidae)

Giambattista Bello

This paper presents the results of the study of malacofauna from five Albanian coastal la-

goons in the Adriatic Sea (lagoons of Viluni, Kune, Patok, Karavasta and Narta) during

1999-2004.

Data are given on species composition, quantitative characteristics of the mollusc assem-

blages, relations with the physical-chemical parameters of sediment, seasonal and spatial

changes of the malacofauna.

In the five lagoons, 77 mollusc species were found, of which 35 are reported for the first

time for Albania. Compared with the malacofauna from other Mediterranean lagoons, the

malacofauna of the Albanian coastal lagoons has a relatively high species richness.

Statistical elaboration of the quantitative data and some diversity indexes (Simpson,

Shannon & Weaver, Pielou, Margalef), calculated for different sampling periods for the mol-

luscs populations of these lagoons, have demonstrated that the situation of the populations

was more stabilized in the eastern parts of the lagoons, where the number of species was

smaller and paralic features are stronger than in the western parts, with a higher number of

species, near the channels of communication with the sea. More stable resulted the situation

of the mollusc populations in springtime than in the beginning of the autumn, although the

differences between two sampling periods were relatively small.

The Lagoon of Kune has the highest species richness compared to the other lagoons, while

the situation of the populations is evaluated as more stable in the Lagoon of Karavasta.

Based on the analyses of physical-chemical parameters of sediment (granulometric compo-

sition, contents of organic mass, humus, phosphates and 6 heavy metals), some considera-

tions are drawn about the environmental situation of the lagoons and their different parts.

Cluster Analysis was employed to assess the similarity between lagoons in species compo-

sition, diversity indexes and physical-chemical parameters of the sediment. Similarity was

higher between the Lagoons of Karavasta and Narta, the Lagoons of Viluni and Patok,

while the Lagoon of Kune was separated from the others in the three analyses.

Degree of influence of the seawater in the lagoon, amount of freshwater flowing mainly in

the eastern parts of the lagoons, physical-chemical characteristics of the sediment and pres-

ence of macrovegetation are considered as main factors for defining species composition

and quantitative characteristics of malacofauna populations in the five lagoons of this

study.
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Molluscs from the Albanian coast:
new data from coastal lagoons of the East Adriatic
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Often known as ‘sea-slugs’, opisthobranch gastropods include a great diversity of colours

and shapes and several lineages followed a reduction or loss of the shell. Among them, sev-

eral defensive strategies and various adaptations can be observed, including camouflage,

presence of defensive chemicals, among others.

The aim of this study was to evaluate the anti-predatory capacity of the cephalaspideans

Bulla striata and Haminoea orbygniana. The first one has a hard shell which can accommodate

the whole animal inside it, whereas the second one possesses a reduced and thin shell than

cannot offer a safety refuge away from putative predators. Several researchers, with one

single exception, have been claiming for several years that Haminoea sp. has just alarm

pheromones rather than anti-feedant deterrent chemicals, and there is no notice for any fre-

quent predation on these cephalaspideans. On the other hand, deterrent compounds have

already been isolated from B. striata but literature is scarce in predators associated to this

mollusc.

Concerning B. striata, statistical analysis corroborates that this cephalaspidean must possess

some chemical-borne anti-predatory defence. In H. orbignyana results are not so clear but

one tend to conclude that this gastropod defences are not based upon chemical deterrents,

despite its great population density. In this context, several alternative defensive strategies

are presented and discussed.
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Does shell matters for defence?
Deterrence in two Cephalaspids with distinct shell calcification

Gonçalo Calado1, 2, Ricardo Neves1 & Helena Gaspar3

The family Vermetidae is one of the groups of caenogastropods of which taxonomy remains

more obscure. Nine species of this family occur in the Mediterranean Sea, according to the

most recent catalogues. The descriptions of all these species are mainly based on the shell,

which shows great morphological variability. Therefore, a deep revision of the

Mediterranean vermetids is necessary taken also into account soft parts, developmental

and molecular characters. One gregarious species of this family, Dendropoma petraeum, is

known to form, associated with encrusting red algae, dense aggregations along the lower

mid-littoral fringe on rocky shores of the warmest areas of the Mediterranean Sea. The lar-

val development of D. petraeum is intracapular lecithotrophic with dispersal abilities very

restricted.

The aim of this study is to evaluate the genetic structure of this gastropod within its whole

range of distribution and to detect possible intraspecific genetic differentiation among dif-

ferent populations or areas. We have studied more than 80 specimens from most of the geo-

graphic range of this species: from the Strait of Gibraltar to Lebanon and Israel. We have

analysed the mitochondrial genes 16S rRNA (541 bp), COI (658 bp) and the nuclear ITS

(1093 bp).

As a result of our molecular analyses, up to five morphological and ecological similar but

genetically distinct clades within Dendropoma petraeum exist: one from the Western

Mediterranean, including the north African populations until Tunisia, one from Sicily, one

from Crete, and possible two others from Lebanon and Israel. These five cryptic clades are

highly divergent at all the studied markers and may be interpreted as indicative of species-

level differentiation. The high estimated time of divergence obtained (using molecular

clocks) and the paleo-geographical events that could cause the present-day configuration of

this complex of cryptic species are discussed. As a consequence of our results, the name

Dendropoma petraeum should be restricted to the Sicilian clade (type locality), and new

names and complete anatomical descriptions are needed for the other three clades.
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Dendropoma petraeum:
a Mediterranean species complex based on molecular markers

Marta Calvo1, José Templado2 & Annie Machordom3



L’archeologia è, etimologicamente, la “scienza dell’antichità” ma è incentrata, soprattutto,

sullo studio delle testimonianze materiali piuttosto che sui documenti letterari, propri dello

studio filologico.

Nel passato, purtroppo, v’è stata una scarsissima attenzione per alcune categorie di mate-

riali, quali ossa, semi, conchiglie, carboni, rocce etc., a meno che non risultassero lavorati

dall’uomo e, con essi, è andata perduta un’enorme quantità di preziose informazioni, ren-

dendo monca e imprecisa l’intera ricostruzione archeologica. Attenzione ancora minore è

stata rivolta ai resti fossili di organismi rinvenuti in contesti archeologici, sebbene resti pa-

leontologici di organismi marini raccolti dagli affioramenti sedimentari siano stati rinvenuti

in numerosi siti pre-protostorici mediterranei. Tali reperti sono particolarmente diffusi nei

siti ciprioti, egei e italiani dell’età del Bronzo.

Si può, oggi, cominciare a cogliere l’importanza dei resti fossili nelle culture mediterranee

preistoriche e la sintesi dei dati sulla raccolta e l’utilizzo dei molluschi fossili nell’età del

Bronzo contribuisce a mostrare un aspetto poco noto del fascino esercitato dal mondo mari-

no sulle genti del passato.

Raccolte probabilmente, nella maggior parte dei casi, come curiosità o come begli oggetti, le

conchiglie fossili erano talvolta utilizzate per scopi ornamentali o anche utilizzate come ma-

teria prima per la realizzazione di oggetti come tessere e sculture in rilievo.

Un caso particolarmente interessante è quello del sito campano di Vivara (Procida, Napoli).

Qui, diversi frammenti di conchiglia molto spessa, riconducibili a esemplari fossili di

Glycymeris bimaculata di grandi dimensioni, probabilmente provenienti dagli affioramenti

olocenici dell’isola d’Ischia, presentano evidenti tracce di lavorazione. Da tali frammenti è

possibile ricostruire anche la tecnica lavorativa impiegata nell’età del Bronzo per la realiz-

zazione delle tessere in conchiglia.
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L’utilizzo delle conchiglie (sub-)fossili nel Mediterraneo dell’età del bronzo:
un esempio dal sito di Vivara (Procida, Napoli)

Alfredo Carannante
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Nell’ambito di una ricerca finanziata dal Ministero dell’Ambiente e della Tutela del

Territorio per la valutazione del rischio ambientale connesso alla presenza di Rapana venosa,

è stata eseguita un’indagine sulla diffusione e la struttura di popolazione di questo gastero-

pode invasivo di origine asiatica, introdotto in Adriatico negli anni ’70 e da allora ampia-

mente diffusosi lungo le coste occidentali nord adriatiche.

In questo lavoro vengono confrontate le caratteristiche biometriche e morfologiche di 6594

esemplari raccolti nelle località di Goro (Emilia Romagna), Cesenatico (Emilia Romagna) e

Fano (Marche) durante i mesi di maggio, giugno e luglio 2004.

La raccolta dei campioni è stata eseguita, in collaborazione con pescatori che utilizzano nasse

per la cattura di seppie. Per ogni esemplare raccolto sono stati valutati i seguenti parametri

biometrici (lunghezza, larghezza, asse maggiore apertura, asse minore apertura, spessore

della conchiglia e peso fresco totale) e morfologici (colorazione, forma della conchiglia).

L’analisi biometrica mostra come le dimensioni della conchiglia risultino nettamente mag-

giori a Fano (lunghezza media: 115,7 ± 11,6 mm) rispetto a Goro (98,1 ± 9,2 mm) e

Cesenatico (95,7 ± 7,6 mm). Tale risultato viene confermato dall’analisi del peso fresco tota-

le di 347,5 ± 100 g a Fano, 181,0 ± 56,8 g a Goro e 153,1 ± 32,8 g a Cesenatico. Questi risultati

preliminari sembrerebbero indicare la presenza di una struttura di popolazione eterogenea

con individui decisamente più giovani a Cesenatico e a Goro.

Per quanto riguarda l’analisi della colorazione e della morfologia della conchiglia sono stati

individuati 42 morfotipi differenti. Nonostante la grande variabilità morfologica riscontra-

ta, è stato possibile osservare morfotipi dominanti in ciascuna località.

Il confronto biometrico e morfologico ha mostrato un’elevata variabilità fenotipica nei tre

siti indagati. Tali differenze in un areale così limitato suggeriscono che la presenza di Rapa-
na venosa lungo le coste adriatiche non sia da attribuirsi ad un unico evento di introduzione,

ma ad un continuo apporto di propaguli del gasteropode, che nel corso degli anni ha dato

origine a differenti subpopolazioni con caratteristiche peculiari.

A
bstracts

8

Dip. Genetica 
e Microbiologia, 
Sez. Ecologia, Università
di Pavia, via S. Epifanio
14, 27100 Pavıa (Italy).
1 micastellazzi@unipv.it.
2 dario.savini@unipv.it.
3 occhipin@unipv.it

Biometria e morfologia del gasteropode invasivo Rapana venosa
in diverse località del nord Adriatico

Michela Castellazzi1, Dario Savini2 & Anna Occhipinti Ambrogi3

Tyrrhenaria ceratina is a protected terrestrial snail living exclusively in Corsica, in the Bay of

Ajaccio. The area of 32,000 m2 is a broken mosaic land with a sandy soil situated in front of

the sea, at Campo dell’Oro. This area is a “Natura 2000” Heritage site, not only because of

the snail, but also because the vegetation is composed of rare and endemic species, Linaria
flava subsp. sardoa, Silene succulenta subsp. corsica, Euphorbia peplis and Genista salzmannii.
This study dealt with the impact of habitat fragmentation on the distribution of the snail

population. We also looked at the diet variations according to the season. The land frag-

mentation in several patches is due to anthropic perturbations, like four-wheel drives and

motorbikes. The spatial distribution of the snails was followed in spring and autumn by

means of 28 transects, placed perpendicularly to the sea front. We assessed the negative ef-

fects of human activities on the snail repartition and mobility: an aggregate distribution

with the highest density of snails in soft soils, but a decline of the population in the most

degraded zones as compact soils or open areas without vegetation. Moving was limited to

4.1 ± 2.8 m into islands of vegetation, but quasi-null (1.5 ± 1.6 m) in the most trodden paths.

The diet of T. ceratina was estimated by analysing the epidermal remains in their faeces. The

snail changes its diet from fresh leaves in spring to decaying plant matters in autumn, but

80% of the faeces always contained G. salzmannii (leaves, flowers and pods). Matthiola sinua-
ta and Jasione montana were the other species ingested with, in spring, Poaceae. Fortunately,

European and National funds contributed to restore the area in 2002. Then, this edible snail

will be safe whether humans become more aware of the importance of biological conserva-

tion and biodiversity.
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Field observations on spatial distribution and diet
in the terrestrial snail Tyrrhenaria ceratina, an endemic species from Corsica

Maryvonne Charrier1, Laure Chevalier1, Guilhan Paradis2 & Bernard Recorbet3
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In Toscana, la Legge Regionale 56/2000 riconosce e tutela la biodiversità degli habitat e del-

le specie vegetali e animali, delegando alle Province le funzioni amministrative e l’attuazio-

ne delle misure di tutela. La Provincia di Prato e la Provincia di Pistoia hanno attuato le dis-

posizioni di legge effettuando studi sulla biologia di alcuni gruppi animali. Per quanto ri-

guarda i Molluschi, sono state compiute ricerche sulla presenza e distribuzione, in entram-

be le province, delle specie eduli, tutelate dall’Allegato B1, e delle specie di interesse regio-

nale, vulnerabili o in pericolo di estinzione tra quelle elencate nella lista di attenzione

dell’Allegato A, nel territorio della provincia di Prato.

Per entrambe le linee di studio sono stati raccolti dati dalla bibliografia e dalle collezioni

storiche, ma gran parte dei dati è frutto di ricerche dirette sul campo. Tutte le segnalazioni,

storiche e recenti, sono state georeferenziate e visualizzate su cartografia con reticolo UTM

con maglie di 5 o 10 km di lato, raggiungendo una buona accuratezza nella localizzazione

del dato. I prodotti di questi studi sono dei testi (pubblicato su internet quella di Pistoia, in

stampa quello di Prato) in cui, con l’aiuto di tavole per il riconoscimento dei caratteri dia-

gnostici e schede tecniche corredate di foto il lettore è avviato all’identificazione delle spe-

cie commestibili presenti nella zona. Inoltre, le schede scientifiche delle specie di interesse

regionale, stilate per le 14 entità presenti nel pratese, possono essere un elemento essenziale

per l’istituzione o l’allargamento di aree protette come ANPIL (Area Naturale Protetta di

Interesse Locale), SIR (Siti di Interesse Regionale) o SIC (Siti di Interesse Comunitario).

Questa esperienza locale dimostra che ci può essere una fruttuosa collaborazione, tramite

un ponte legislativo, fra le amministrazioni locali e il mondo scientifico, in modo che lo stu-

dio delle potenzialità naturalistiche del territorio possa essere la base per uno sviluppo eco-

sostenibile.

Le ricerche effettuate in tre anni consecutivi (2001-2003) sui territori di Prato e Pistoia han-

no inoltre fornito una notevole mole di dati sulla presenza e distribuzione di tutti i mollu-

schi terrestri e acquidulcicoli. Si è potuto quindi stilare una lista preliminare delle specie

individuate (123 per Prato e 127 per Pistoia) e allargare, in alcuni casi, i limiti corologici co-

nosciuti.
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Protezione e conservazione dei molluschi continentali:
esperienze di ricerche in Toscana
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Il mercato italiano assorbe annualmente oltre 70.000 quintali di ostriche per la maggior par-

te provenienti dall’estero in quanto la produzione nazionale di questo mollusco è del tutto

trascurabile. Se fino ai primi anni del secolo l’ostricoltura veniva ancora praticata in alcune

località (Mar Piccolo di Taranto, Laguna di Venezia e Golfo di La Spezia) oggigiorno la pro-

duzione nazionale deriva esclusivamente dallo sfruttamento di banchi naturali dell’Alto

Adriatico. È sulla base di queste premesse che è stato valutato l’opportunità di intraprende-

re la sperimentazione di alcuni metodi di allevamento dell’ostrica applicabili su scala com-

merciale al Golfo di Napoli. Per la prova è stata scelta un’area localizzata in prospicienza

del litorale di Ercolano, al centro del Golfo di Napoli, perimetralmente ad una concessione

di una azienda dedita alla mitilicoltura. Il seme di ostrica Crassostrea gigas proveniente da

uno schiuditoio francese era costituito da due taglie differenti (1200 individui/Kg e 800 in-

dividui/Kg circa). La tecnica di allevamento impiegata durante lo svolgimento della speri-

mentazione è stata quella in sospensione con l’impiego di ceste e di strutture (pile di casset-

tine) simili alle lanter-nets. La superficie utile a disposizione delle ostriche è all’incirca di

0.15 m2 per ciascuna cesta e di circa 1,2 m2 per lanter-net (con una media di 10 ripiani, cia-

scuno di 0.12 m2 di superficie). L’ostrica Crassostrea gigas, durante la nostra sperimentazio-

ne, ha raggiunto la taglia commerciale di circa 10 cm per un peso di 80-100 g in 7 mesi e la

taglia commerciale, peso 120-150 g, dopo circa 12 mesi dall’inizio della sperimentazione. La

mortalità nel corso dell’esperienza è stata piuttosto contenuta (20% del seminato). I risultati

della prova hanno confermato, da un lato la fattibilità dell’allevamento dell’ostrica

Crassostrea gigas nel Golfo di Napoli (elevato tasso di crescita, semplicità di coltura, ottima

qualità del prodotto finale) e, dall’altro, hanno evidenziato la remuneratività a livello com-

merciale della produzione in rapporto ai costi limitati e all’interessante prezzo di vendita di

questo mollusco sul mercato (circa 6/7 €/kg). 
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Prime esperienze di allevamento dell’ostrica Crassostrea gigas
in impianto off-shore nel golfo di Napoli

Giovanni Cozzolino, Diego Avorio, Emanuele Lombardi & Gaetano Ciarcia

Une approche de la diversité de la malacofaune retrouvée au niveau de 2 stations dans la

zone de Béni-Saf (Wilaya d’Aïn-Témouchent) est réalisée entre avril 2004 et janvier 2005. La

richesse spécifique des Gastéropodes observés est de 14 espèces. L’analyse de ces espèces

malacologiques nous montre que 4 sont constantes, 2 accessoires et 8 autres accidentelles

dont 1 très accidentelle. La seconde station présente la même richesse spécifique avec 9 es-

pèces au printemps et en automne. En novembre, la richesse spécifique est plus importante

avec 10 espèces dans la 1ère station. Euparypha pisana (Helicinae, Helicidae) possède une

fréquence de 90% dans la station n° 1 (garrigue de Sidi-Safi) et 75% dans la station n° 2

(maquis de Rachgoun). De même, Eobania vermiculata possède une fréquence de 85% mais

elle est absente dans la station n° 2. Archelix polita punctatiana a une abondance 9,9% dans la

station n° 2. Aussi, la même valeur d’abondance (0,16%) est retrouvée dans la 1ère station

pour 3 espèces qui sont: Archelix lactea, A. lucasi (Helicinae) et Helicella explanata (Helicellinae).

Helix aspersa (Helicinae) a une densité égale à 0,11 dans la 2ème station. Cette même valeur est

retrouvée pour l’espèce Helicella virgata (Helicellinae) dans la 1ère station.
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Inventaire et aperçu bio-écologique de la malacofaune retrouvée
dans la zone de Béni-Saf (Wilaya d’Aïn-Témouchent) (Algérie)

Amina Damerdj1 & Djamila Cheikh Miloud
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This paper report seven chiton species from Badenian deposits of Lapugiu de Sus (Hune-

doara, Valea Cosului, Romania), one of them new to the Science. The taxa are: Lepidopleurus
(L.) cajetanus (Poli, 1791), Ischnochiton (I.) rissoi (Payraudeau, 1826), Chiton (Rhyssoplax) oli-
vaceus Spengler, 1797, Chiton (Rhyssoplax) corallinus (Risso, 1826), Acanthochitona fascicularis
(Linnaeus, 1767), Cryptoplax weinlandi Sulc, 1934, and Cryptoplax viciani sp. nov. The new

species (described on the basis of 11 intermediate valves) differs from C. weinlandi in mor-

phological parameters (W/L = 0.35 ÷ 0.55 in C. weinlandi, 0.64 ÷ 0.78 in C. viciani), the num-

ber of longitudinal ribs (up to 6 in C. weinlandi, up to 10 in C. viciani), and the different later-

al view of the valves. A table is given of all the fossil Polyplacophora reported from the lit-

erature in Romania Badenian deposits (Lapugiu, Beius, Costei, Buituri, and Basesti). Ischno-
chiton rissoi has not reported before for the Badenian of Romania.
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Notes on fossil chitons. 2.
Polyplacophora from the Miocene of Lapugiu (Romania)

Bruno Dell’Angelo1, Marc Grigis2 & Antonio Bonfitto3

The small sized Mytilid species, Crenella pellucida (Jeffreys, 1850) which is a less known

species hitherto unknown from the Aegean Sea, was found in a study performed in 2000 on

the benthic fauna inhabiting the Turkish coasts of the Aegean Sea. Taxonomical, ecological

and distributional aspects of this species based on the material collected from the Aegean

Sea are provided in this present study.
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On the occurrence of Crenella pellucida (Jeffreys, 1850)
(Mollusca: Bivalvia: Mytilidae) in the Aegean Sea

Alper Dog ¨an1, Mesut Önen2 & Bilal Öztürk



The genus Iberus is an endemic of the mediterranean area of the Iberian Peninsula. In a pre-

vious work we studied the phylogenetic relationships of the keeled and flattened shell

specimens (Iberus gualtieranus s. str.) with respect to the specimens provided with rounded

and globose shells (Iberus alonensis s. l.). Several names have been proposed to designate the

different great rounded forms, but their taxonomic validity, as well as their phylogenetic re-

lationships are unknown. These forms extend along nearly the whole geographic range of

the genus, excepting the western part of Andalusia. They include Iberus alonensis s. str.

(Férussac, 1821), I. campesinus (Ezquerra in Pfeiffer, 1846), I. carthaginiensis (Rossmässler,

1854), I. globulosus Boettger, 1913, I. lorcanus (Rossmässler, 1854), I. mariae Cobos, 1979, and I.
ornatissimus Cobos, 1979, together with several other names that are currently considered

synonymous. The resolution of their relationships is of great interest in order to develop ac-

tion plans within the Program for Conservation and Sustainable Snail Exploitation in Andalusia
(the most extensive and helicicola traditional region in Spain). In this study we have

analysed the phylogeny of the whole complex by means of COI and 16S rRNA mtDNA se-

quenciation of 63 specimens of the complex, including topotypes for the different taxa.

Results indicate that I. alonensis s. str. constitutes three main lineages supported by high

bootstrap values (100%). One of these lineages includes all the rest of the taxa here consid-

ered. The validity of each taxa is discussed.
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Most of the wonderful polymorphism of snails is expressed in the shell. Shell variability is

commonly considered to arise by selective processes. The issue of “neutral vs. selective” in-

terpretation of shell patterns is of interest for understanding the role neutral and selective

processes play in the origin of diversity. Little is known about the variability of soft parts of

land snails. There is insufficient data to demonstrate any correlation between variability of

soft parts and shells or on anatomical variability within and between populations, although

qualitative/quantitative characters of genitalia are extensively used for taxonomic and sys-

tematic purposes.

Historically, little attention has been paid to the effect of spatial scale on shell and anatomi-

cal biometrics, how much morphological variability and plasticity are expressed within

populations and what fluctuations in shape and size of shell and anatomy occur within

populations and between populations of different areas.

Aims of the present paper were to study morphological variability in a group of land snails,

widespread in Sicily, the genus Marmorana (Pulmonata, Helicidae), using a two-factor de-

sign to understand patterns and processes of variability at regional and local scales and to

give a biological interpretation to any differences between the different scales and between

the two sets of characters (shell and anatomy).

The morphological groups recognized showed a geographical pattern. The present analysis

failed to find any macroenvironmental variations which could provide an adaptive expla-

nation of this pattern. The main result of the multiscale analysis was that comparison be-

tween populations at the scale of areas may be biased by high small-scale variability.

The reproductive system varied little at regional scale but showed high intraspecific vari-

ability at local scale confirming findings in other land snails. Indeed, genital variability may

be selectively neutral and only its extremes may be controlled in order to maintain function.
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Shell and anatomical variability in the Sicilian Marmorana
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Durante ricerche su malacofaune plioceniche sono state ritrovate numerose piccole conchi-

glie capuliformi attribuite successivamente al Genere Williamia. Il maggior numero di esem-

plari, circa una trentina, proviene da sedimenti argillosi dai pressi di Bussana (Savona),

mentre un unico esemplare proviene dalla località toscana di Poggio alla Fame nei pressi di

Colle Val d’Elsa (Siena).

Gli esemplari del Pliocene ligure sono caratterizzati dalle piccole dimensioni e da una pro-

toconca molto globosa, mentre l’esemplare toscano è molto più grande, elevato e presenta

una protoconca più ridotta. Le segnalazioni di Williamia fossili sono piuttosto scarse, visto

anche la difficoltà di riconoscimento, ed in Italia il maggior numero di queste sono attribui-

bili a Sacco, che studiando e descrivendo le malacofaune neogeniche del bacino ligure pie-

montese riferisce a Williamia gussonii (Costa O.G., 1829) alcune conchiglie. Abbiamo visio-

nato gli esemplari di Williamia della collezione Bellardi e Sacco ancora conservati presso il

Museo Regionale di Scienze Naturali di Torino, in particolare la Williamia gussonii varietà

pliocenica e la Williamia gussonii varietà miocenica. Quest’ultima in particolare è stata identifi-

cata negli esemplari provenienti da Bussana, inconfondibili per le dimensioni, forma della

conchiglia e soprattutto della protoconca, che ben coincidono con i caratteri diagnostici in-

dicati da Sacco. Pertanto la varietà miocenica viene riconsiderata ed elevata a rango specifi-

co: Williamia miocenica Sacco, 1897.

L’esemplare toscano che invece non coincide con nessuna delle varietà riconosciute da

Sacco, né tanto meno con Williamia gussonii attuale, viene descritto come specie nuova e qui

indicata come Williamia sp. nov.

Saranno pertanto illustrati e discussi gli esemplari da noi esaminati della collezione Bellardi

e Sacco (Williamia gussonii var. pliocenica e Williamia miocenica), gli esemplari di Bussana

(Williamia miocenica), e quello di Poggio alla Fame (Williamia sp. nov.), a mezzo di fotografie

al microscopio ottico od elettronico, ove possibile con i disegni delle impronte muscolari, ed

esemplari attuali di Williamia gussonii per confronto.
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Note su alcune Williamia (Mollusca: Gastropoda: Siphonariidae) fossili
con descrizione di una nuova specie

Maurizio Forli1, Bruno Dell’Angelo2, Maurizio Sosso3 & Antonio Bonfitto4

Marine chemical diversity is generated by a large number of transformations often not de-

scribed in terrestrial counterparts. Life in oceans differs in most respect from life on land

and our knowledge of biosynthetic origin and enzymology in marine organisms is still very

limited to few molecular skeletons and to a little number of species. Biosynthetic studies

and biogenetic speculations can therefore be crucial in the prediction of relevant enzymes

and their encoding genes, in view to set the stage for rational engineering of marine natural

products. A further useful outcome to the identification of biosynthetic pathways is the re-

sulting classification of natural products, which can serve to correlate chemical diversity

and biodiversity.

This reviews summarizes the present knowledge on secondary metabolites biogenesis in

marine opisthobranchs, a class of organisms that has been emerging as a prolific source of

structurally diverse metabolites possessing a broad variety of biological activities. The ma-

jority of these compounds play as eco-physiological mediators for the producing organ-

isms, contributing, for example, to the strategies of defence or hunting. Starting from the

natural functions we will discuss the biosynthesis of the main classes of secondary meta-

bolites (terpenes, polyketides, alkaloids and peptides) encountered in the phyla, paying a

special attention to the biosynthetic analogies between opisthobranchs and other marine

organisms.
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Biosynthetic origin of ecological mediators in opisthobranch molluscs
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Freshwater pearl mussel populations (Margaritifera margaritifera L.) have been seriously de-

clining all over Europe and a series of conservation programmes is currently being estab-

lished. The goal of this study is to contribute knowledge for designing conservation strate-

gies for the species by combining conservation genetics and ecological investigations.

Non-destructive DNA-sampling methods were applied to analyse the genetic diversity and

differentiation of the last and most important central European pearl mussel populations in

order to determine conservation units (CUs), to select priority populations for conservation,

and to deduce conservation strategies on a genetic basis for free-living populations and for

supportive breeding measures. Investigations into the status of host fish populations in

European pearl mussel streams revealed that a lack of host fish only seems to be limiting

for pearl mussel reproduction in specific areas. Intact and functional pearl mussel popula-

tions were found to occur under extremely oligotrophic conditions with lower host fish

densities and biomasses than disturbed central European populations without juvenile re-

cruitment.

The post-parasitical phase when juvenile mussels are buried within the stream substrate

appears to be the most crucial phase during the life-cycle since most pearl mussel streams

without juvenile mussels show unfavourable substrate parameters, mostly as a result of

stream regulation and of high loads of fine sediments which clog up the macro pores of the

interstitial zone and cause a separation between the free-flowing water and the interstitial

zone.

Annual growth increments of shell carbonate layers were separated and chronologically

analysed back to the beginning of the 20th century. Shell δ13C carbonate signatures were

found to be strongly influenced by individual metabolic effects.

Due to their complex life cycle pearl mussels can serve as key examples for the develop-

ment of conservation strategies for other aquatic organisms and the ecosystem functioning

upon which they depend.
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Conservation genetics and ecology of european freshwater pearl mussels
(Margaritifera margaritifera L.)

Jürgen Geist

Both Mediterranean fan-shells, Pinna nobilis L. and Pinna rudis L., have recently been in-

cluded in to the checklist of threatened marine species. In particular, the supposed P. nobilis
decline is generally lied to the Posidonia oceanica meadow regression, while absolutely noth-

ing is known about the status P. rudis.

In this paper, the results of a survey carried out in 1984 in the Straits of Messina on both

fan-shell populations, to date only published in part, are compared with later data collected

in 1999 and 2005.

Data highlight striking variations in P. nobilis population density, which suffered a dramatic

decrease up to 1999, followed by a substantial restoring of the fan-shell beds. In this latter

period also the P. rudis population increased, spreading further towards the lower depths.

Due to this wider distribution of P. rudis, a pre-existing bathymetric separation between the

two species has disappeared, determining current, local coexistence.

Such observed changes in fan-shell density and distribution occurred during a “regime

shift” marked by the spreading and subsequent regression of the invasive alien green-alga

Caulerpa taxifolia, whose effect on regulating fan-shell recruitment and survivel are in this

paper discussed.
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It has been a decade since the publication of the first broad molluscan phylogenies based on

nuclear ribosomal sequence data. Since then molecular and morphological data have made

major contributions towards understanding the phylogenetic inter-relationships of Polypla-

cophora, Bivalvia, Scaphopoda, Cephalopoda and Gastropoda. However, the specific rela-

tionships between these major molluscan classes, or with the other three lesser-known

classes (Solenogastres, Caudofoveata and Monoplacophora) remain, to say the least, con-

tentious. Even so, molecular and developmental data now agree that Cephalopoda, Gastro-

poda and Scaphopoda form a clade, but no molecular data were yet available for Monopla-

cophora.

Another recursive problem in molluscan molecular studies is the use of few molecular

markers. Here I will present new analyses of molluscan relationships from a collaborative

research project representing all molluscan classes (including the first molecular data for

Monoplacophora) and including up to ca. 5 Kb of molecular information (2 nuclear riboso-

mal genes, 1 nuclear protein coding gene, 1 mitochondrial ribosomal gene and 1 mitochon-

drial protein coding gene). Important issues about the monophyly of Mollusca and of its

two largest classes, Gastropoda and Bivalvia, will be discussed in the context of protostome

evolution.
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The European land snail Arianta arbustorum varies considerably in shell shape and size. In

most populations, from the lowland to high in the mountains, the shells are globular with a

closed umbilicus. Much more locally in the Alps and Pyrenees depressed shells with an

open umbilicus are found. Intermediate forms may occur in contact zones. Shell size is re-

lated to altitude most clearly in the globular form, which occurs from below sea level to

close to 3000 m altitude in the Alps. Populations with depressed shells are not known from

the lowland.

Using DNA sequences, the phylogenetic relationships of the various forms could be unrav-

eled. On that basis the evolutionary history of the species could be reconstructed to some

extent. The depressed shells represent the ancestral form, characteristic for the overwhelm-

ing majority of Ariantinae. Arianta’s with such shells survived in the Alps during glacia-

tions. The populations with globular shells represent a derived character state in A. arbusto-
rum; these snails invaded the Alps post-glacially.

Hybridization occurred in several areas. The complex phylogeography of the polytypic A.
arbustorum resulted in a situation with conflicting phylogenetic relationships and taxonomic

ranks, i.e. when the classical species concept of Mayr is followed, sister group taxa do not

always get the same taxonomic rank.
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Since nearly 250 years of research on the systematics of Mollusca, a tremendous amount of

information has accumulated. The advent of the Internet has provided a powerful tool for

disseminating the published knowledge. Specialized databases dealing with Mollusca are

here reviewed, and their contents and user interface discussed.

CLEMAM <http://www.somali.asso.fr/clemam> (Check List of European MArine

Mollusca). Launched in 1995 with Unitas Malacologica, CLEMAM covers 3677 valid names

for Europe and neighbouring areas.

CLECOM <http://www.gnm.se/gnm/clecom/eng_clecom.asp> should be the terrestrial

and freshwater counterpart of CLEMAM but has a quite different structure. For NW

Europe, approximately 900 species and 240 additional subspecies are covered.

Malacolog <http://data.acnatsci.org/wasp/> (Western Atlantic Gastropod Database) cov-

ers the Atlantic coast of the Americas since 1995 but for the moment is limited to Gastro-

pods and lists 4955 valid names.

The OBIS Indo-Pacific Molluscan Database <http://data.acnatsci.org/obis> attempts to do-

cument all names for marine molluscs in the tropical Indo-West Pacific.

CephBase <www.cephbase.utmb.edu> has been online since 1998 and lists 786 living ce-

phalopod species with images and literature links.

Elements considered as relevant in a taxonomy-oriented database include the valid scientif-

ic names, other names in usage (including synonyms, distinct generic combinations, misi-

dentifications, vernacular names), distribution data, references to published work dealing

with the species, and images. The source of the data and the screening of the input are cru-

cial to the quality of the contents. It is also essential that a competent computer person be

taking care of design and maintenance.

The incorporation of geographic data requires a large amount of work. Such data can be en-

tered as punctual records but retrieval needs a hierarchy of inclusive sectors. Currently

most the active malacological databases have little geographic information.

A comparison is made with the situation regarding other groups. In the marine realm, the

databases regarding fishes like FishBase <http://www.fishbase.org> with 28900 species

worldwide, have been since the beginning on the cutting edge.

There is a trend for the integration of existing specialized databases into more ambitious

“federations”. Since 1998 CLEMAM has been the source of data for the Mollusca in the

European Register of Marine Species <www.marbef.org/data/erms.php>, a large EU-fund-

ed project covering all groups, currently embraced in the EU “network of excellence” MAR-

BEF (MARine Biodiversity and Ecosystem Functioning).

There are several competing or interconnected projects with the aim of providing a global

portal to biodiversity data, including OBIS <www.iobis.org> (Ocean Biogeograpic Informa-

tion System), GBIF <www.gbif.org> (Global Biodiversity Information Facility) or Species

2000 <www.sp2000.org/>. These may associate the taxonomically oriented databases with

other data sources, making up a complex setting which the end-user may find difficult to

understand.
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Questo studio parte dall’ipotesi di lavoro che la pesca con turbosoffianti all’interno di cam-

pi sedimentari omogenei produca modificazioni nella struttura di tutte le popolazioni di

molluschi, non soltanto di quelle selezionate per l’immissione sul mercato.

Per verificare l’ipotesi si è scelto di studiare la struttura della popolazione di Tellina tenuis in

un’area sottoposta a un intenso sforzo di pesca con questi attrezzi.

L’area scelta per il prelievo dei campioni è il tratto di mare antistante il litorale domizio, a

sud della foce dei Regi Lagni, a poca distanza dal porto del Villaggio Coppola, dove risiede

una consistente flotta di turbosoffianti.

Sono state effettuate due campagne di campionamento, nel 2003 e nel 2004, entrambe nel

periodo estivo; tra la prima e la seconda campagna è stata interdetta la pesca in una parte

dell’area in studio.

Degli oltre 13.000 individui raccolti sono stati rilevati i seguenti parametri biometrici: lun-

ghezza della conchiglia; altezza della conchiglia; peso medio degli esemplari di ogni classe

di taglia.

Dall’analisi dei dati sono emerse disomogeneità significative nella struttura demografica

della popolazione, sia su scala spaziale sia su scala temporale; inoltre, tra il 2003 e il 2004 si

è registrato un decremento consistente nella densità della popolazione e nella taglia massi-

ma degli individui di Tellina tenuis.
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The genus Deminucula Iredale, 1931, includes small nuculids, with a bluntly trigonal, sube-

quilateral, almost smooth, ventrally crenulated shell. The resilifer is notably small and well

distinct radiating structural lines give impression of a radial sculpture. The type species is

Nucula praetenta Iredale, 1924, from off South-Eastern Australia. The taxonomic status of

Deminucula is debated: synonym of Nucula according to Bergmans (1978), a full genus ac-

cording to Maxwell (1988), who remarked the occurrence of Demincula in the Tertiary of

New Zealand. However, Deminucula seems to have a much wider distribution in the Pacific

Ocean, whereas no species is known from the Atlantic. Modern and fossil records indicate a

bathyal distribution.

Three small nuculids from Plio-Pleistocene bathyal beds in Southern Italy (Messina Strait

area) are referred to Deminucula, namely D. striatissima Seguenza (1877), D. trigona (Seguen-

za, 1877) and Deminucula n. sp. Once more, the bathyal Plio-Pleistocene Mediterranean ben-

thos proves to be much more diverse than the modern one (La Perna, 2003). It is hypothe-

sised that Deminucula had a wide east-west distribution, until the Early Miocene, when the

final breakdown of the post-Tethyan eastern sectors (Atlantic and Mediterranean) from the

eastern ones (Indo-Pacific) occurred. Deminucula should be then considered as a Tethyan

relict in the Mediterranean Plio-Pleistocene.

Taxa cannot be defined on biogeographic grounds, but the application of (paleo)biogeo-

graphic models and a closer integration between neontology and paleontology, are useful

to improve the systematics of complex groups, such as the Nuculidae and protobranchs in

general. Further, more efforts should be made to attempt a “finer” taxonomy, instead of a

conservative approach. In the present case, if the three fossil species were conservatively as-

signed to Nucula (and thus “lost” in that enormous genus), no contribution to the taxonomy

of nuculids could be given, no paleobiogeographic pattern would emerge and no data on

the evolution of the Mediterranean deep-sea benthos would be acquired.
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In France, the first official census in 2001 of the activity of shellfish farming displayed a

commercialisation gone with a sanitary label of 109 000 t of oysters, 73 000 t of mussels, 3

400 t of clams and 2 500 t of cockles (IFREMER, 2005). Then, with its activity based of the

Japanese oyster Crassostrea gigas, French shellfish farming has actually a leader position in

sea products economy in Europe. To maintain and comfort this sea farming path several re-

search programs have been established. Since two decades, studies of the genetic improve-

ment of C. gigas, mainly by polyploidisation processes, have been realized in experimental

(IFREMER/La Tremblade/Charente Maritime) and commercial nurseries (SATMAR/Gatte-

ville-Phare/Normandy). Results obtained pointed out that triploidy of Japanese oyster in-

creased the growth and consequently led to an earlier commercialisation compared to di-

ploids. In parallel, the gonad development was reduced leading to a better gustative quali-

ty of tissues, which is, besides, constant over a year. This is actually a real economical ad-

vantage because during the last decade oysters sales have increased during summer peri-

ods on the littoral areas due to the tourist demand. But, summer periods are also those of

gonads maturations, giving to these bivalves tissues a milky aspect and a sugar taste not re-

ally appreciated by consumers. Then, the energy allocated to the gonadic compartment be-

ing lower, the physiological state of organisms is better, allowing them to fight efficiently

upon environmental stress (climatic factors, metal pollutions, pathogenic aggressions…)

which occasionally provoked high mortalities, from 50 to 80% in some livestocks. In France,

no experience of polyploidisation has been carried out on mussels, Mytilus edulis and

Mytilus galloprovincialis, or cockles, Cerastoderma edule and Cerastoderma glaucum. On clams

Ruditapes philippinarum, preliminary results tend to indicate that polyploids have a repro-

ductive potential really inferior to diploids, probably consequent of a better clamping of

chromosomes within oocytes under the action of chemical substances, cytochalasin B and 6-

dimethylaminopurine (6-DMAP), which prevent the expulsion of a polar globule during

the meiosis.
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Whether nematocyst sequestration by eolid nudibranchs from their cnidarian prey is a se-

lective or unselective process is an old debate. The differences in the proportion of the dif-

ferent types of nematocysts between the cnidosacs of some eolids and the cnidome of their

prey support the existence of a kind of selection. Furthermore, some evidences seem to sup-

port that eolids could positively choose the most useful nematocyst types for their defence.

However, at present, no mechanism was found that could explain this selection. In other

cases, however, no clear differences have been detected between original cnidomes and

kleptocnidomes, leading some authors to hypothesise that kleptocnidism may be an unse-

lective process.

Recent data available for the eolid Cratena peregrina show a non-selective acquisition of ne-

matocysts when feeding on the hydroid Eudendrium racemosum. Our observations on C.
peregrina feeding on E. carneum showed, in contrast, that the large heterotrichous anisorhiza

(HA) characteristic of the hydranth and the hypostome of this species, were less abundant

in nudibranchs than in hydroids. On the other hand, it has been observed that, together

with faecal pellets, C. peregrina produced a cnidal pellet (CP), containing mainly exploded

nematocyst. The CP was produced within the buccal cavity of the eolid, during maceration

of the hydroid tissue while feeding, when massive nematocyst explosion occurs. Contrary

to the ceras, the CP contained a high density of HA. This supports the hypothesis of uneven

explosion of the different nematocyst types depending on their sensitivity to the maceration

process.

This can explain the observed differences between the proportions of the different nemato-

cyst types in some eolids and their prey, even if cnidophages unselectively phagocitose the

available nematocysts. It can also explain that these differences occur only in some eolid-

cnidarian interactions, as it depends on the types of nematocysts present in the prey.

However, this mechanism is unspecific and it would not allow the nudibranch selecting

specific nematocyst types depending on their functionality.
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The genus Colubraria includes some 20-25 species, and has been considered close to the gen-

era Bartschia, Iredalula, Kanamarua, Metula and Ratifusus, and included with them in the fam-

ily Colubrariidae. At least one species – C. reticulata – is known in the Mediterranean Sea.

The phylogeny and systematics of colubrariids need a modern approach. They have been

ranked either as a family of buccinoids, as a subfamily of Buccinidae or Fasciolariidae, or fi-

nally have been included in the subfamily Pisaniinae (Buccinidae). The only anatomical da-

ta available were based on specimens of Ratifusus mestayerae and Iredalula striata, but some

aspects were not clarified in details. Our molecular data indicate relationships with the buc-

cinoid radiation. We report herein original data on the type species, Colubraria muricata and

on the Mediterranean species. Several characters are clearly buccinoid (e. g. absence of anal

gland and of accessory salivary glands, ducts of salivary glands mostly free, male genital

features), while others – particularly from the foregut – are strongly deviant (e. g. lack or

strong reduction of a radula, stomach simple, elongated (not U-shaped) and thin walled).

The latter are mostly interpreted in the framework of the peculiar feeding habit of the colu-

brariids. Some Indo-Pacific species of Colubraria feed on the blood of parrotfishes (genus

Scarus), and occasionally on other fishes (Acanthuridae, Serranidae, Balistidae, Scorpaeni-

dae and Priacanthidae). Haematophagy on fishes has been recorde in two other neogastro-

pod families: Marginellidae s. l. (Kogomea ovata and Hydroginella caledonica, on Scaridae, Ser-

ranidae and Pomacentridae; Tateshia yadai on a scorpaenid), and Cancellariidae (Cancellaria
cooperi on Torpedo californica). We ignore at present the mechanism of detection of the prey

by these gastropods. Similarly we can only suppose the existence of molecules, biologically

active, secreted by the snails. The phylogenetic hypothesis based on molecular data do not

indicate a close relationship among the three families with haematophagous species: the

colubrariids show buccinoid affinities, the cancellariids should represent a basal off-shoot

of neogastropods, and the marginellids show muricoid affinities. This would suggest the in-

dependent evolution of haematophagy in three distinct lines of the neogastropod radiation.
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L’attività sperimentale condotta negli ultimi due anni dal gruppo di ricerca (D.Lgs 258/00

agg. D.Lgs 152/99), ha portato alla messa a punto di un sistema per il monitoraggio chimi-

co-biologico delle acque marine e di transizione, che permette la rilevazione delle situazioni

di criticità ambientale. L’apparecchiatura impiegata è costituita da una sonda biologica

Mosselmonitor® (BEWS: Biological Early Warning System), da una sonda multiparametrica,

da reste con mitili sentinella (popolazione di controllo) e da un campionatore automatico che

permette il prelievo dell’acqua contestualmente al rilevamento della problematica ambien-

tale rilevata dalle sonde. Tale sistema acquisisce i dati a distanza (radiotrasmissione) per-

mettendo il processamento in tempo reale delle informazioni in laboratorio. La risposta del

sistema (valutazione del preallarme) è stata caratterizzata sulla base delle esperienze acqui-

site sia in condizioni controllate che in ambiente naturale. L’attività sperimentale ha per-

messo la predisposizione di protocolli operativi per il campionamento delle acque a seguito

della valutazione del preallarme. Durante la messa a punto del sistema sono emerse esigen-

ze specifiche che hanno reso necessaria una serie di valutazioni sperimentali, finalizzate al-

la comprensione delle reazioni comportamentali ed eco-fisiologiche dell’organismo bersa-

glio integrato nella sonda biologica. Il lavoro effettuato ha messo in evidenzia la capacità di

condurre prelievi automatici a fronte di segnali di preallarme biologico. Sui campioni d’ac-

qua vengono effettuate prove ecotossicologiche di laboratorio (batterie di test), mentre su

mitili, prelevati dalle reste di controllo, sono eseguiti saggi di bioaccumulo e di genotossici-

tà. I risultati ottenuti consentono di affermare che tale sistema di monitoraggio è efficace sia

per individuare le cause che sono alla base delle situazioni di criticità, sia per valutare gli

effettivi gradienti e soglie di allarme biologico, utilizzando Mytilus galloprovincialis.
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Opisthobranchs represent the most intensively studied group of molluscs in natural prod-

uct chemistry. The chemicals that make them poisonous or at least extremely distasteful to

potential predators have a wide range of structural characteristics, activities and origins.

Some of the defensive metabolites of “sea slugs” have dietary origin, while other com-

pounds are biosynthesised de novo. Comparative chemical studies between populations

from different geographical areas have proved to be an effective tool in verifying the speci-

ficity of proposed chemical markers and/or clarifying dietary relationships. In the present

study both ecological observations and comparative chemical analyses have been exploited

to investigate the establishment of alien opisthobranch species in the Mediterranean, pro-

viding a further informational base for a better understanding of the biotic exchange which

began in 1869 with the completion of the Suez Canal. In particular, chemical patterns of

Indo-Pacific Syphonota geographica, Melibe fimbriata and Haminoea cyanomarginata, collected

along Greek coasts, were analysed. Degraded sterols, related to compounds previously iso-

lated in Mediterranean Aplysia fasciata, were found in the mantle of S. geographica, whereas

flavones were detected in its digestive glands. Analysis of the stomach content of S. geo-
graphica, supported by chemical evidences, led to the determination of the trophic relation-

ship between the mollusc and the invasive seagrass Halophila stipulacea that have probably

been introduced to the Mediterranean Sea. In analogy with the Mediterranean Tethys fim-
bria, M. fimbriata was found to be characterized by prostanoid compounds, most probably

biosynthesised de novo. On the other hand, H. cyanomarginata, differing from the mediter-

ranean cogeneric species that are characterized by alkylpyridines, was found to contain a

peculiar brominated tetrahydropyran previously isolated from the Indo-Pacific Haminoea
cymbalum. In the general picture emerging from our chemo-ecological approach to the

Lessepsian migrations, we propose that selective dietary requirements to obtain protective

chemicals act as limiting factor to the migration of alien opisthobranch species, while a non-

selective nature of their feeding habits, related to the ability to biosynthesise de novo defen-

sive metabolites, represents a predisposing factor for colonising new environments.
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a chemo-ecological approach to study Lessepsian migrations

Ernesto Mollo1, Margherita Gavagnin1, Marianna Carbone1, Franco Castelluccio1,
Vassilios Roussis2, José Templado3 & Guido Cimino1

En el sureste de la Península Ibérica resulta común la presencia, en las praderas poco pro-

fundas de Posidonia oceanica, del arqueogastrópodo Gibbula umbilicaris (Linneo, 1791).

Durante el mes de agosto de 2005, se han recogido ejemplares que se mantuvieron en acuar-

ios donde liberaron los gametos puesto que esta especie no realiza puestas, sino fecun-

dación externa.

Producida la fecundación, tiene lugar un desarrollo embrionario muy rápido, eclosionando

una larva trocófora que, tras una serie de modificaciones, se transforma en larva velígera.

Las imágenes de todos estos cambios y etapas, son mostradas en el presente vídeo.
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VÍDEO
Desarollo embrionario y larvario de Gibbula umbilicaris (Linnneo, 1791)
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The sepiolid squid-Vibrio mutualism is an excellent system for examining mechanisms of

cospeciation and host tracking patterns among a wide variety of symbiotic squid species.

Currently, we are using genetic diversity and nested clade analyses to examine the variation

between three allopatric Euprymna squid species: Euprymna scolopes (Hawaii), E. hyllebergi
(Thailand), and E. tasmanica (Australia). Using the cytochrome c oxidase subunit I locus for

host squid species, and the glyceraldehyde phosphate dehydrogenase (gapA) locus for

Vibrio symbionts, we have determined the genetic relatedness of these partners in the Indo-

west Pacific as well as the phylogeography and fixation indices between populations of

both squids and symbionts. Patterns of host specificity are predominant among symbiont

genotypes and their phylogeography, but there is also some evidence of strain variation,

which might preclude that squid populations are not the only driving force for selection of

symbiont speciation.
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Bioluminescent bacteria from the genus Vibrio exist in a diverse number of environmental

habitats. They can be found as saprophytes, symbionts of leiognathid fishes and sepiolid

squids, or free-living in natural seawater. The mutualistic associations between V. fischeri
and the sepiolid squids Euprymna tasmanica and E. scolopes (squids endemic to Australia

and the Hawaiian archipelago, respectively) are host specific, with V. fischeri strains highly

adapted to squids found within their same habitat. While the development and mainte-

nance of this mutualism has been well studied from the host’s perspective, V. fischeri gene

expression within the light organ has not been characterized. To determine this, we have

produced libraries of V. fischeri genes expressed exclusively in the host light organ or in sea-

water using Selective Capture of Transcribed Sequences (SCOTS), a procedure that relies on

a series of normalization and enrichment hybridizations to identify differentially expressed

genes. Genes expressed in the light organ include multiple chaperones, fermentation en-

zymes, amino acid uptake and biosynthesis proteins, pH homeostasis, and adhesion. Sea-

water-expressed genes include those for biosynthesis of a number of compounds, aerobic

respiration, and multiple ion channel pumps. Comparisons of these data support the notion

that the light organ is an anoxic environment in which host-derived nutrients are supplied

to V. fischeri. To our knowledge, this is the first time bacterial gene expression has been ex-

amined between two natural environments in an environmentally transmitted mollusc/

bacterial symbiosis.
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Coralliophilinae are a monophyletic group of muricid neogastropods that includes approxi-

mately 200-250 described species grouped in at least 7-10 “genera” based on their shell

morphology, and distributed worldwide in warm temperate and tropical oceans. Corallio-

philinae are known in the fossil record since at least the Middle Eocene (ca 40 MYbp). All

species whose ecology is known are invariably associated with Anthozoan. This contribu-

tion is based on published and unpublished revisions and data from the south-western

Pacific and, although very preliminary, aims at tracing the path for future analytical works.

Nearly a hundred species have been collected in the area of New Caledonia, Loyalty

Islands, Vanuatu, Wallis and Futuna, Tonga and Fiji, 35-50% of the 200-250 species of the

subfamily on a global estimate. All currently employed genera are represented and about

20 species have been recognised as new to Science, and along with the range extensions,

41% of the records were new additions to the southwest Pacific fauna. This gives an idea of

the state of knowledge of the marine biodiversity, and of the importance of intensive explo-

rations with adequate means.

There rate of endemism is about 13-20%, but this is harder to estimate in the marginal areas

(Hawaii, Marquesas, Australes), given the less intense sampling effort in these regions.

Before dealing with the rate of endemism, a deeper taxonomic insight and better geographi-

cal coverage are required.

Coralliophiline diversity is higher in deep waters (> 100 m depth: 70-75% of the species)

than in shallow waters (< 100 m depth: 25-30%). This is a pattern common to other regions

of the globe, and seems to indicate that coralliophiline radiation, although it probably start-

ed in shallow waters, has been more successful in deeper environments. It would probably

be interesting to analyse in parallel the vertical patterns of diversity in coralliophilines (and

other coral feeding gastropods) and their anthozoans “hosts”.

In many cases, it is not easy to determine the larval developmental type from the proto-

conch morphology alone. The proportion of protoconchs indicating sever shortening of the

pelagic larval phase (possibly entirely lecithotrophic) or totally intracapsular development

is anyway higher than expected (12-22%) and could give important clues for understanding

the biogeographic patterns of these neogastropods.
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Neogastropods form a group of extremely diversified prosobranchs (with over 12000 living

species in all oceans), nearly always carnivores with by a number of predatory specializa-

tions. In facts, beside several scavengers and generalists, they include many sophisticated

predators, with very specific biological targets, and producing biologically active molecules

with a key role in predation. In some very specialised cases, the targets are fishes, and the

molecules are neurotoxins specific for vertebrate nervous systems (as in the cases of species of

Conus), or it is suspected that they can produce anticoagulant/anestetics (in the less known

cases of the haematophagous groups, such as marginelloids, Colubraridae, Cancellaroidea).

Some of these molecules have already proven useful in pharmacology and medicine. Many

species play or have played remarkable roles in the economy of cultures and areas, in many

cases as important food sources. An adequate knowledge of their evolutionary biology is im-

prescindible, providing the necessary indications for experimental design. Unfortunately, al-

though a large deal of studies on shell and anatomy have been performed, a robust systemat-

ic-phylogenetic framework for the Neogastropoda is still missing. The use of molecular data

in the systematics of many mollusc groups (at various levels) has already produced remark-

able results, providing the means and the data for revisiting the traditional classification.

Results were often significantly different from the schemes firmly established in the past cen-

turies. It seems particularly promising for the Neogastropoda, where a tendency to parallel

modification and/or reduction of structures is frequently observed. For the neogastropods a

single attempt has been made so far to provide a phylogenetic hypothesis, independent from

morphology, based on molecular data. The level of resolution has not been satisfying, possi-

bly due to both an unlucky selection of the markers, and a non complete taxonomic coverage.

We have started a phylogenetic analysis, by adding more genes and by including for the first

time, representatives of all neogastropod families. Our data support a basal position of

Cancellarioidea, indicate a probable paraphyly of buccinoidean and of other traditional

groups. Support is found for the monophyly of Neoagastropoda, and other taxa at various

rank. The phylogenetic scheme herein proposed is still provisional, yet it can be a useful refer-

ence framework for the understanding of the evolutionary biology of neogastropods.
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Nel presente studio sono riportati i Gasteropodi continentali viventi sull’isola di Capri, ri-

scontrati dal XVIII secolo al 2004. Dall’indagine faunistica effettuata nelle diverse tipologie

ambientali dell’isola sono risultate 46 specie, che rappresentano il 32,4% sul totale delle specie

conosciute in Campania (142 specie) e il 7,2% delle specie della fauna italiana (642 specie). Di

queste specie, otto sono risultate nuove segnalazioni per l’isola: Granaria illyrica, Vallonia pul-
chella, Tandonia sowerbyi, Limax maximus, Lehmannia sp., Deroceras cfr. panormitanum, Deroceras
cfr. reticulatum e Cecilioides janii. Degno di nota è anche il caso di Trochoidea caroni presente solo

in Sicilia centrale e occidentale ed a Capri, dove vive in popolazioni localmente abbondanti.

Dal punto di vista tassonomico sono risultate interessanti due specie incertae sedis descritte

come nuove specie: Helix Cerioi (sic!) Bellini, 1900 e Helix Bellinii (sic!) Monterosato, 1900. In

base all’esame di alcuni esemplari conservati presso la collezione del Centro Caprense “I.

Cerio” di Capri, con cartellini originali autografi, è stato possibile assegnare a Monacha can-
tiana entrambi i taxa nominali.

In base alle fonti storiche disponibili sono state inoltre documentate per Capri altre 36 spe-

cie di Gasteropodi attuali che non sono state confermate dall’indagine di campo. Molte di

esse però risultano fortemente dubbie perché spesso le specie in questione sono state confu-

se con specie viventi in altre regioni d’Italia o in altre regioni europee, o anche perché pro-

babilmente oggetto, in passato, di errata determinazione. In alcuni casi non è stato possibile

risalire con certezza al nome attuale delle specie, essendo state riportate all’epoca con una

nomenclatura oggi obsoleta. Non si esclude, quindi, che possa trattarsi di specie già citate,

fra quelle riscontrate sul campo, nel presente lavoro.
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Les glandes nidamentaires accessoires (GNAs) font partie du système reproducteur des

femelles Myopsidae, Sepioidae et Spirulidae (Cephalopoda), et hébergent une dense com-

munauté bactérienne feutrant les tubules. Elles pourraient avoir un rôle dans la transmis-

sion de bactéries lors de la formation des membranes des œufs par les glandes nidamen-

taires, créant ainsi un biofilm protecteur. Les bactéries associées aux GNAs ont été carac-

térisées par différentes approches complémentaires: mise en culture des souches bactéri-

ennes et approches moléculaires (séquençage de l’ADNr 16S et hybridation in situ). Une

communauté d’α- et de γ-protéobactéries, de bactéries Gram positives, et de Cytophaga-

Flavobacteria-Bacteroides a ainsi pu être mise en évidence dans 5 familles de céphalopodes

décapodes des côtes européennes, asiatiques et australiennes. Sa composition dépend de

leur biogéographie ou de leur taxonomie. L’étude des interactions de ces bactéries avec leur

hôte nécessite leur isolement et leur propagation en milieu artificiel. Hors, moins de 5% des

genres bactériens de l’environnement sont cultivables. Dans cette étude, des co-cultures de

cellules de GNAs avec leurs bactéries associées ont été établies chez Sepia officinalis. Les cel-

lules de GNAs sont adhérentes au substrat et maintenues viables au-delà d’un mois.

Diverses souches bactériennes non cultivables sur milieux bactériens classiques sont

présentes et viables dans le surnageant de co-culture. L’isolement et la maintenance in vitro
du complexe symbiotique céphalopode-bactéries représente un nouvel outil pour étudier

les interactions entre symbiontes et leur rôle dans la physiologie de chacun des partenaires.
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Cephalopod bacterial associations: characterization and isolation
of the symbiotic complex in accessory nidamental glands

Delphine Pichon, Isabelle Domart-Coulon & Renata Boucher-Rodoni

El género Nembrotha fue descrito por Bergh (1877) a partir de seis especies nominales, la

primera de las cuales, N. nigerrima, fue designada como especie tipo con posterioridad por

O’Donoghue (1924). Burn (1967) redefine el género Nembrotha, el cual se caracterizaría por: a)

la presencia de un diente raquídeo rectangular con 4-5 dentículos en su margen superior, di-

entes laterales con una única cúspide, 6-14 dientes marginales; b) cutícula labial frágil, armadu-

ra labial muy frágil o ausente; c) próstata grande, racimosa y envolviendo a la bolsa copulatriz.

Este género presenta una distribución a lo largo de las costas tropicales del Indo-Pacífico.

Hasta el momento se conocen 12 especies nominales atribuidas a este género, si bien es

probable que alguna deba ser considerada sinónima. Una revisión de la bibliografía mues-

tra que las descripciones originales y unos pocos estudios adicionales ofrecen una informa-

ción limitada en muchas de las especies de este género. Dicha ausencia ha producido un al-

to grado de confusión, incluyendo guías de campo y páginas web, las cuales contienen a

menudo fotografías erróneamente identificadas.

Pola et al. (2004, 2005) presentan algunos datos preliminares relativos a las relaciones filo-

genéticas de Nembrotha dentro de la familia Polyceridae, pero hasta la fecha no existe

ningún estudio profundo de las mismas, ni de las de las especies que en él se incluyen. En

este trabajo presentamos un estudio de las mismas basándonos en las secuencias de los

genes COI y 16S ADNr, así como en caracteres morfológicos.
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Dans le cadre d’une étude écobiologique de la grande nacre Pinna nobilis des côtes nord-est

de la Tunisie, nous avons noté la présence, à l’intérieur des Pinna, des deux espèces com-

mensales: La crevette Pontonia pinnophylax et le crabe Pinnotheres pinnotheres. La première a

été uniquement récoltée dans la lagune de Bizerte. Le nombre d’individus collectés par in-

dividu hôte ne dépasse pas deux: Soit un individu le plus souvent un mâle, soit deux indi-

vidus un mâle et une femelle (un couple). Alors que la deuxième a été trouvée à Stah Jaber

(près du port de pêche de Monastir). Le nombre d’individus récoltés varie de 1 à 3 par hôte

(le plus souvent des mâles).

Le pourcentage d’occupation des Pinna du lac de Bizerte par Pontonia pinnophylax est de

l’ordre de 23,33%. Cette population commensale est dominée par les mâles (63,64%).

Notons que le couple de crevettes se rencontre le plus souvent chez les jambonneaux de

grande taille et que la taille des crevettes augmente avec celle de l’hôte.

Le pourcentage d’occupation de la grande nacre de Stah Jaber par Pinnotheres pinnotheres est

beaucoup plus élevé, il est estimé à 56.66%. Le nombre le plus important de crabes a été

aussi observé au sein des Pinna les plus âgées. La répartition selon le sexe de l’ensemble des

crabes commensales trouvés est également en faveur des mâles (62.5%).

Par ailleurs, l’étude morphologique de ces deux espèces commensales a révélé chez la

femelle des crevettes, distinguée par une pince droite (de la deuxième paire de périopodes)

nettement plus grande que celle de gauche, que la longueur de ce même appendice, aussi

bien de droite que de gauche, est d’autant plus importante que celle du corps. Chez les

mâles, ces tailles sont complètement indépendantes.

Concernant Pinnotheres pinnotheres, les femelles sont caractérisées par une palme servant à

la fixation des œufs et située sous l’abdomen. Chez les deux sexes, la longueur des deux

pinces de la première paire de périopodes augmente avec celle du corps de l’animal.
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Mussel aquaculture in Catalonia (Spain) is conducted in the two Ebro Delta bays, Fangar

and Alfacs, with an annual production of about 3000 Tm y–1. Alfacs has a surface of 50 km2

and an average depth of 4 m whereas Fangar is smaller, with a surface of 12 km2 and an av-

erage depth of 2 m. These bays can be considered as estuaries with a variable income of dif-

fuse fresh water.

Temperature and salinity values were compared at 2 m depth in each bay for the year 2004.

Minimum temperatures were lower in Fangar (6.1ºC) in contrast with Alfacs (8.8ºC) while

the opposite situation was found for the maximum temperatures (29.1ºC in Alfacs and

28.1ºC in Fangar). Fangar presented a wider range of salinity (15.8-34.7 psu) than Alfacs

(30.3-37.3 psu).

Mussel and seston sampling was performed on a monthly basis from October 2002 to Au-

gust 2003 in Fangar and from October 2003 to August 2004 in Alfacs in order to study

growth and mortality. A weekly monitoring of hydrobiological parameters was also carried

out. Total particulate matter was higher in Fangar (5.84 ± 2,74 mg L–1) than in Alfacs (3.46 ±

1.37 mg L–1) whereas the contrary occurred with the percentage of particulate organic mat-

ter, 52.77 ± 14.04% in Alfacs and 36.41 ± 12.43% in Fangar.

Growth trends in both bays were quite different. Maximum growth in Fangar occurred

throughout March and May 03, therefore having two periods of minimum growth (from

November to January 03 and from July to August 03). Alfacs had two periods of maximum

growth (from November to January 04 and from March to April 04) and two of minimum

(from January to February 04 and from June to August 04).

Although this part of the study did not coincide in time within the two bays, growth rate

during the fattening period was higher in Alfacs (37 mm) than in Fangar (24.5 mm).

Mussel harvest in the Ebro delta is conditioned by high temperatures during late July and

August, concerning both growth and mortality rates. Production cycles are longer in Fangar

due to its lower seston quality and wide and frequent salinity oscillations. Farmers have

taken advantage of it by marketing first Alfacs mussels by July; later in August mussels

grown in Fangar are sold.
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Coralliophila and related genera (e. g. Babelomurex, Latiaxis, Leptoconchus and Quoyula) form a

highly diverse group of neogastropods that includes approximately 200-250 described

species. They are distributed worldwide, and are symbionts (ecto or endobiotically) with

corals (including reef-building species) and to a less extent sea anemones, on which they

feed. Molecular data indicate close phylogenetic relationships with the Rapaninae s. l.

(within Muricidae). Yet, their foregut anatomy is strongly modified in relation to their feed-

ing habit. There is common agreement in that their shell characters and anatomical traits re-

late them to Muricidae, although they are anyway unique within Neogastropoda having

evolved broodcare and protandry. Traditionally, inclusion in this group has been made

nearly exclusively on the basis of conchological and ecological features. Anatomical data

are in fact available only for a very limited number of species. This is the case of the genus

Rapa, whose species live embedded in soft corals and whose reproductive biology and

anatomy are unknown. Molecular data confirm monophyletic relationships in a clade with

Coralliophila related genera. The clade shows a sister group relationshisp to the Rapaninae s. l.

We have undertaken a study of the reproductive biology and anatomy of two Rapa species

collected at the Philippines, Rapa rapa and Rapa incurva. Both species share life history traits

exclusive of coralliophilids within Neogastropods, like brooding of egg-capsules inside the

pallial cavity and protandry, providing support for their relationships with coralliophilines.

The gross anatomy of both species also shows a strong resemblance with that of other coral-

liophilines of known anatomy. Both species lack a radular apparatus, and the feeding sys-

tem includes a large gland of Leiblein consisting in a large cavity divided by dorsoventral

folds. They have a well developed rectal gland, and the reproductive apparatus follows the

general organisation of a muricoid reproductive system: a male pallial duct consisting in a

glandular prostate with proximal orifice and a thin muscular cephalopedial spermiduct

running as a shallow ridge alongside the right side until base of penis; an albumen gland

separated from the capsule gland, a distal bursa copulatrix and a proximal seminal recep-

taculum.
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This study was carried out in a Zostera marina bed located in Cañuelo Bay, within the pro-

tected marine park “Paraje Natural de Acantilados de Maro y Cerro Gordo” (Málaga-Gra-

nada, Southern Spain). The molluscan fauna was collected with a small Agassiz trawl at a

depth of 12-14 meters, covering a sampling area of 222 m2. Diurnal and nocturnal samples

were collected monthly from March 2000 to March 2001.

A total of 116 species (79 gastropods, 33 bivalves and 4 cephalopods) represented by 366,138

individuals were collected during the entire sampling programme. The prosobranch gas-

tropods were the most abundant group corresponding to 99.3% of the studied material. The

most dominant species in the diurnal samples were Jujubinus striatus (79.5%), Mitrella minor
(5.6%), Nassarius pygmaeus (4.0%), Rissoa membranacea (3.1%), Calliostoma sp. (2.4%) and

Bittium reticulatum (1.9%). The dominant species in the nocturnal samples were Jujubinus
striatus (60.3%), Nassarius pygmaeus (24.9%), Mitrella minor (8.5%), Calliostoma sp. (2.2%),

Rissoa membranacea (1.17%) and Nassarius reticulatus (0.45%). In both the diurnal and noctur-

nal assemblages, the species richness was lower in autumn and winter (25-35 species) and

higher in spring and summer (30-50 species). During the spring and summer months, the

species richness registered in the nocturnal samples was higher than in the diurnal due to

the presence of cephalopods and opisthobranchs, among others. Throughout the year, the

abundances of the entire molluscan assemblage were much higher in the nocturnal samples.

The Shannon-Wiener diversity index and the evenness followed a similar trend during day

and night, with higher values in summer and a decrease during the spring and autumn

months. The lower values are due to the massive recruitment of the dominant species, re-

spectively Jujubinus striatus (spring) and Nassarius pygmaeus (autumn).

Using multivariate analyses (Clusters, MDS & ANOSIM) based on qualitative and quantita-

tive data, the diurnal and nocturnal assemblages displayed seasonal trends. Taking into ac-

count the presence-absence data from diurnal and nocturnal samples, significant changes in

the assemblages were seasonal rather than between day and night. On the other hand, tak-

ing into account the abundances of the species, most changes in the assemblages were relat-

ed to day and night cycles rather than the seasonal variation.
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Nell’anno 2003, nell’ambito di un progetto a più ampio respiro mirato alla caratterizzazione

delle comunità bentoniche presenti nelle principali Aree Marine Protette (AMP) italiane, è

stato possibile effettuare dei campionamenti mirati, dedicati alla raccolta della malacofauna

marina di substrato duro nelle tre aree a diversa protezione delle AMP di Portofino e delle

Cinque Terre (Mar Ligure). In ognuna di queste aree (zone A, B e C) sono stati investigati

tre siti alle profondità di 5, 15 e 25 metri. I campioni sono stati prelevati mediante sorbona

munita di rete con maglia da 230 µ, utilizzando la tecnica del “grattaggio-sorbona-grattaggio”

ed effettuando tre repliche ad ogni profondità. I campionamenti sono stati condotti dappri-

ma nei mesi invernali e replicati, negli stessi siti, in quelli estivi. Il materiale appena raccolto

è stato posto in vaschette dove la quasi totalità dei molluschi vivi presenti è stata isolata a

vista. Le forme più minute o con colori deperibili (e. g. nudibranchi) sono state immediata-

mente fotografate al microscopio binoculare prima della fissazione. Dopo 5 giorni, i cam-

pioni sono stati fissati in formalina dopodiché si è proceduto con il sorting al binoculare.

L’esame dei campioni ha permesso di constatare la presenza di marcate differenze tra le

due AMP, sia per quanto riguarda il numero di specie, sia nella loro composizione. Decine

di specie non erano mai state segnalate prima nelle acque liguri ed alcune rappresentano

anche i primi record per la fauna italiana. Marcate differenze sono anche state riscontrate a

piccola scala (tra siti, a distanza di decine di metri) suggerendo una forte influenza delle ca-

ratteristiche locali nella struttura delle comunità bentoniche e quindi della malacofauna.
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Ovulidae, or egg-cowries, is a widespread family of specialised browsing carnivorous mol-

luscs that feed on polyps and tissues of Anthozoa, especially soft corals and sea fans. They

are predominantly tropical, with few species living in temperate waters. The association

with cnidarians has resulted in a highly specialised lifestyle, producing a plethora of adap-

tations which affected shell morphology, mantle shape and colour pattern; the last in partic-

ular is so finely tuned with the host’s that the species can hardly be distinguished from host

tissues.

The taxonomy of Ovulidae has been revised several times and, on the basis of shell mor-

phology, they have been historically divided into two subfamilies: (1) Ovulinae (e. g. genera

Ovula, Calpurnus), which have a pyriform, ovate and inflated shell, and well-developed

teeth on the outer lip, and (2) Volvinae (e. g. genera Volva, Phenacovolva, Cyphoma, Neosim-
nia), which have narrow fusiform shells and no or poorly developed teeth.

In this study we have obtained sequences of the mitochondrial 16S rRNA gene from 25

ovulid OTUs, corresponding to 17 species, collected in the Celebes and Moluccas Seas (In-

donesia) and in the Mediterranean Sea. Fifteen further sequences from the GenBank were

added to this data set, covering, on the whole, a total of 32 species and 23 genera of ovulids.

The phylogenetic analyses revealed unexpected taxonomic groupings from the genus up to

the family level, as well as unexpected phenomena of homoplasy in conchological features.

The comparison of ovulid phylogenetic tree with one of the major Anthozoan reveals that,

with the exceptions of the Ceriantharia (which are probably too mobile to be preyed on by

ovulids) and, within Hydrozoa, of the hydroids, all other groups appear to have been ex-

ploited by Ovulidae, sometimes with great specificity. According to this scenario, the

emerging relationships between Ovulidae and Anthozoa groups provide a good tool for in-

vestigating alternative evolutionary frameworks, adaptive patterns and the radiation routes

of these highly specialised molluscs.
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The malacological collection of Andrea Aradas, toghether with the material he collected

personally, included specimens exchanged with several important malacologist, i. e. Benoit,

Maravigna, Philippi, Monterosato, and entire collections he acquired along his scientific ca-

reer, like that of the abbey Emiliano Guttadauro, who gave him his collection just before his

death. The Aradas collection was acquired by the Natural History Museum of Milan, where

it is at present. Further malacological material of Aradas is occasionally cited from the liter-

ature as present along the collections of ancient Authors, like that of Monterosato, in Rome

and, partly, in the United States National Museum of Wagshington, USA. Among the old

biological material stored in the warehouse of the Department of Animal Biology “M. La

Greca” of the University of Catania, malacological materials were found and here attributed

to Aradas, representing a new inedited section of his collection. Its preservation status and

a first attempt of dating and evaluating its malacological content are here proposed, after

the first interventions, whose aims, at present, are mainly addressed to the correct preserva-

tion of the materials.
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Since the 1970’s, the nassariid gastropod Cyclope neritea has extended its range along the

French Atlantic coasts in the continuity of its previously recognized natural range. Since

French populations have gradually spread northwards and at the edge of its native range, a

natural spread due to the recent warming of the North-Eastern Atlantic was hypothesized.

However, its presence in the vicinity of shellfish culture sites made human-mediated intro-

ductions as an alternative hypothesis for its presence in France. In order to propose scenario

explaining the successful settlement of the French populations of C. neritea, we carried out a

comprehensive study, based on mitochondrial gene sequences (Cytochrome Oxidase I), of

the five recently colonized French bays along with fourteen populations located in the rec-

ognized native range of the species. Twenty-nine haplotypes were revealed over the all

study (594 individuals) and found to be split into several divergent clades. Patterns ob-

served in the native range (low molecular diversity, strong genetic structure typified by one

given clade) were completely opposite to those found along the French coasts (high genetic

diversity, low genetic structure). On one hand, this pattern exemplified the role of recurrent

human-mediated introductions from various genetically differentiated sources for explain-

ing the settlement of dense populations of C. neritea. On the other hand, an isolation by dis-

tance pattern was observed in France despite the low dispersal ability of the species sug-

gesting that C. neritea may have been present but unnoticed for a long time on the French

Atlantic coasts. Altogether, the natural or introduced status for French Atlantic populations

is not straightforward and C. neritea can be classified as a cryptogenic species. Such a cate-

gory would deserve a wider attention in particular for species close to their recognized na-

tive range.
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Owing to recent intensive investigations of deep water fauna of New Caledonia and

Vanuatu carried out by Dr Philippe Bouchet with his colleagues during 1978-1994 years we

know 35 species of chitons inhabited the bathyal zone of these regions. Among them 25

species were identified up to species level and 10 species were still identified up to genus

level. Most of them (26 species) were found near New Caledonia and as little as 13 species –

near Vanuatu. Perhaps this difference was determined by more intensive investigations and

more diverse habitats near New Caledonia than near Vanuatu. With the exception of two

species that were described in 1905 by Nierstrasz, all other species were collected by the ex-

peditions in the end of 20th century. Therefore we can say that in these regions a new fauna

of chitons was found. There are two species of genus Ferreiraella, 15 species of genus Leptoc-
hiton, by one species of genera Nierstraszella, Vermichiton, Connexochiton and Craspedochiton,

by threes species of genera Stenosemus and Loricella, two species of genus Spongiochiton and

four species of genus Notoplax in this region.

It is a striking fact that the biodiversity of chiton fauna in this deep water region exceeds

the biodiversity of shallow water chiton fauna near New Caledonia. Moreover twenty nine

species of deep water chitons in New Caledonia and Vanuatu, or more than 82% are en-

demics.

Such high taxonomical diversity and endemism of chitons in this deep water region in my

opinion were generated by several reasons. On the one hand the region of New Caledonia

and Vanuatu are the ancient region of Pantalassa and primitive species of three families:

Ferreiraellidae, Leptochitonidae and Nierstraszellidae or at least part of them or their an-

cestors originated here in the end of Paleozoic. It is interesting to note that most of them are

xylophagous.

On the other hand the region of Australia that are moving from South to North carried new

species in the region of New Caledonia. These are species of genus Loricella and perhaps

Vermichiton vermiculus. Probably the fist species of Loricella originated off Australia in

Oligocene when the cooling was recorded in whole earth. The first species of genus (now

they are extinct) distributed in the South Australia in Miocene – Pliocene. Later as the conti-

nent Australia moved from cold Antarctica in warm zone of the World Ocean, new deep

water species of Loricella originated and then distributed to North up to Taiwan and East up

to Tonga.

The third source of species is rich warm water tropical fauna of shoals of Indo West Pacific

that adopted to relatively cold waters of high bathyal zone. These are species of genera

Tegulaplax, Spongiochiton, Craspedochiton and Notoplax.

The origin of five other species of genera Ischnochiton, Connexochiton and Stenosemus is still

unclear. Species of the genera have wide distribution in the World Ocean. Species of genus

Stenosemus are cold water and mainly deep water ones that distributed from Arctic [S. albus
(Linnaeus, 1767)] to Antarctic (S. simplicissimus Thiele, 1906) and penetrated up to abyssal

zone (S. chiversi Ferreira, 1981).
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Species of the Corbicula genus are important nonindigenous invasive species in aquatic

ecosystems with potential ecological, environmental and economical impacts. The identifi-

cation of different species inside the Corbicula genus is difficult due to their marked varia-

tion in shell morphology, colour, sculpture and reproductive biology. The River Minho and

the River Lima, located on the NW of the Iberian Peninsula, were recently colonized by in-

dividuals belonging to the Corbicula genus. The populations of the two rivers show mor-

phological differences in the shape and colour of the shell. Therefore, the main objective of

this study was to investigate if Corbicula from Minho and Lima rivers are different popula-

tions of the species Corbicula fluminea or if two different species exist in these rivers. To at-

tain this objective, a molecular genetic study based on restriction fragment length polymor-

phism (RFLP) analysis of the mitochondrial cytochrome c oxidase subunit I gene (COI) was

performed. The genetic analysis indicates that both populations belong to the species

Corbicula fluminea (Müller, 1774).

1 CIIMAR-Centro
Interdisciplinar de
Investigação Marinha e
Ambiental, Rua dos
Bragas, 177, 4050 Porto
(Portugal).
* ronaldo.sousa@cimar.org
° cantunes@cimar.org
§ lguilher@icbas.up.pt.
2 ICBAS-Instituto de
Ciências Biomédicas de
Abel Salazar, Universidade
do Porto, Departamento
de Estudos de
Populações, Laboratório
de Ecotoxicologia, Lg
Prof. Abel Salazar 2,
4099-003 Porto Portugal.
3 UDC-Departamento de
Biologia Celular y
Molecular, Facultad de
Ciencias, Universidade da
Coruña, A Zapateira, La
Coruña (Spain).
# rfreire@udc.es
γ fina@udc.es

Corbicula fluminea (Müller, 1774) present in two portuguese rivers
as revealed by genetic analysis

Ronaldo Sousa1, 2*, Ruth Freire3#, Josefina Méndez3γ, Carlos Antunes1° & Lúcia Guilhermino1, 2§

During field work carried out in 2004 by the Department of Historical Geology and Paleon-

tology of Athens University and the Geological Survey of Cyprus (Project UOA 70/3/7093)

marine terraces all over Cyprus have been studied. Information on the Quaternary marine

terraces of Cyprus has been reported in the past by Pantazis (1966), Poole et al. (1990), Poole

& Robertson (1991) and others. In this paper we present the molluscan fauna from a rich

fossiliferous marine terrace of the east coast of the northern part of Akamas, at an altitude

of less than 1-2 meters above MSL. The Molluscan fauna includes 37 Gastropoda, 9 Bivalvia

and 4 Polyplacofora belonging to biocoenoses (SFBC, AP, HP, DC) mainly of the infra-cir-

calittoral plane. The composition of the malacofauna is compared with the fauna of other

marine terraces of Cyprus. It indicates warm climatic conditions due to the presence of

Strombus bubonius Lmck, Natica lactea Guilding, Conus testudinarius Martini. In addition

Strombus bubonius has been collected at other 3 localities all over Cyprus at outcrops vary-

ing in altitude from 0 to 12 meters. The stratigraphy and the paleoecology of the fossilifer-

ous layer are discussed. Based on the available information from marine terraces in Greece

and on the field observations at Cyprus, we accept that the low terrace of north-east

Akamas was deposited during the last warm period (= Neotyrrhenian) of Pleistocene.
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Le immagini offerte all’osservatore sono un artificio per simulare l’apparenza delle cose

reali, un ingegnoso espediente diretto a ricostruire il visibile secondo un modello che non

necessariamente deve aderire a quello reale, ma piuttosto appartenere al mondo delle idee.

La somiglianza tra la cosa reale e la sua immagine è, dunque, un’elaborazione esclusiva del

pensiero, in cui si stabilisce un rapporto di tipo mentale. Così l’osservatore avendo di fronte

un’icona, un surrogato che non offre la sostanzialità fisica dell’oggetto, ma solo l’essenziali-

tà intima di esso, sarà capace di ordinare secondo logica quelle relazioni semantiche che ri-

portano le immagini alle cose osservate. È la rappresentazione di tipo artistico o scientifico

che progetta e realizza queste relazioni senza le quali non sarebbe possibile formare, in chi

osserva, l’idea della cosa; quelle relazioni che non appartengono né all’immagine né alla co-

sa, ma diventano la matrice attraverso cui si attua la metamorfosi dell’oggetto che contiene

in sé la struttura reale.

La rappresentazione, quindi, non garantisce l’iper-realismo delle immagini per far ricono-

scere la cosa, ma sostituisce ad ogni superflua fedeltà descrittiva una descrizione semantica

capace di fornire la riconoscibilità di quella cosa estrapolando le qualità che forniscono la

somiglianza di quelle caratteristiche intrinseche non visibili attraverso la semplice osserva-

zione diretta.

L’esperienza della lettura delle immagini di un modello reale come la conchiglia dell’Helix,

immagini artistiche, scientifiche e geometrico-descrittive, è stata condotta con l’obiettivo di

svelare il segreto celato dalla fisicità che contraddistingue la natura del guscio per tentare di

stabilire quelle correlazioni e corrispondenze biunivoche sufficienti a dimostrare che tra il

modello reale e le sue diverse immagini, siano esse di carattere artistico o scientifico, esisto-

no quelle qualità geometrico-strutturali, che fanno appartenere al mondo reale il mondo

delle immagini. Attraverso il confronto tra le diverse metodologie applicate per investigare

la realtà attraverso le immagini, è chiaro che la formazione di un’idea di una cosa reale, la

conchiglia in questo caso, è nell’osservatore sempre la stessa, anche se di quella cosa le rap-

presentazioni saranno di carattere diverso.
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Le arenarie a Clipeastri del Miocene Superiore affioranti nella località di Cessaniti in Cala-

bria sono note per l’abbondanza e la notevole biodiversità paleofaunistica, alla base di que-

ste successioni sedimentarie sono stati individuati vari e diversi paleoambienti che ne com-

pletano il ciclo. In questi ultimi strati nelle Argille grigiastre e nelle Argille nerastre è stata

individuata una diversificata paleofauna a Cerizi e a grandi Ostree, intercalate da livelli di

argille sabbiose con malacofauna in associazione.

In questa nota vengono esaminate le associazioni faunistiche, considerate le indicazioni pa-

leambientali e fornito un contributo alla ricostruzione della successione sedimentaria degli

affioramenti di questa località paleontologicamente rilevante.
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Gli strati a Cerizi del Tortoniano di Cessaniti (Vibo Valentia, Calabria, Italia),
osservazioni paleoambientali
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Marine coastal ecosistem represent an environment particularly exposed to chemical and

biological pollution due to an increasing of human activity.

Actually, the problem of toxic marine seaweeds in the world seems to take worrying di-

mensions, due both the increasing of the harmful species and the increasing of the seaweed

blooming.

The bivalve molluscs, whit their filtering activity, can to accumulate several quantity of

biotoxin, produced by the seaweeds belonging principally to the taxon of dinoflagellates

and diatoms, and represent a valid biosensors that allows biomonitoring studies. Our study

verified by “mouse-bioassay”, the presence, on the coast of Calabria and Campania, of

biotoxin like Paralithic Shelfish Poisoning (PSP) e Diarrhetic Shelfish Poisoning (DSP) in:

Callista chione, Mytilus galloprovincialis, Chamelea gallina, Tapes decussatus, Donax trunculus,

Ostrea edulis, e Paphia aurea.

The samples examined have not shown the presence of algal biotoxin, in dangerous concen-

tration for human health. This approach will be useful to guarantee the security of bivalve

molluscs, not to survey the mollusc as food only but to realize marine pollution monitoring.
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Bivalves mollusc biosensors of algal toxin:
biomonitoring of the Campania and Calabria coasts

Enrichetta Villano1, Mario Bartoli2, Gigliano Gesualdo Siniscalco1 & Adolfo Battisti2

The reproduction of Nassarius reticulatus has been studied in the laboratory and all the

phases, from the egg deposition to the metamorphosis, were recorded for the first time.

Individuals of this species were maintained in aquarium until spawning and the phases of

the deposition of ovigerous capsules were monitored. Egg capsules were fixed on the glass

of a small tank and all individuals, in the same period (September), produced several trian-

gular capsules attached in the same area, with the same orientation. In fact, it is well known

that chemoreception may play an important role in deposition site selection for various

species of mud snails. Our observations strongly confirm this finding for N. reticulatus. Each

egg capsule contained 100-120 lecithotrophic embryos, which developed into the capsule

until the veliger stage was reached. Swimming veliger larvae were transferred into 800 ml

vessels containing filtered seawater and the effect of 2 different food sources were tested.

The use of various species of phytoplankton (Nannochloropsis sp., Isochrisis galbana) conduct-

ed to unsatisfying results. In fact, larvae deceased after 5-8 days. Similar trends were previ-

ously observed with various species of gastropods and, in fact, the availability of a com-

plete larval food has been one of the main constraints limiting the description of larval de-

velopment of gastropod molluscs in the laboratory, up to date. The use of a new commer-

cial food, a liquid suspension for filter feeder organisms, allowed for attaining the complete

larval development and methamorphosis after 35 days. All the phases of larval develop-

ment were recorded and their morphology (light microscopy) and ultra-morphology

(Scanning Electron Microscopy) were recorded. Settled juveniles were fed on a commercial

granulated food and observed up to an age of 45 days. Our observations could have also

biotechnological value, taking into account this species has commercial interest and it is

commonly present in European fish markets.
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Laboratory spawning, larval development and metamorphosis
of the marine snail Nassarius reticulatus (L.) (Caenogastropoda, Nassariidae)
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L’IREDA, Istituto di Ricerca e di Didattica Ambientale, è un’Associazione professionale di

docenti di discipline naturali a livello nazionale, che da numerosi anni porta avanti un

progetto sui Musei Scientifici minori esistenti nell’Italia Meridionale e in alcune Isole del

Mediterraneo. In molte occasioni sono stati attivati corsi di Formazione sulla Museologia

Scientifica per i Docenti in servizio, con conferenze di alto interesse didattico e naturalistico

e con mostre di campioni naturalistici tra cui conchiglie e fossili. Proprio nell’anno in corso

l’attività culturale dell’Ireda è stata inaugurata con una interessantissima conferenza di

Michele Langinzer, Direttore del Muso di Storia Naturale di Trento e Presidente dell’Asso-

ciazione Nazionale dei Musei Scientifici, di cui alcuni dei relatori sono soci fondatori dal

1973.

Tale progetto è anche sostenuto dalla Federazione ambientalista Pro Natura di cui uno di

noi è il responsabile nazionale per la Museologia Scientifica. Di recente l’Ireda ha aderito al-

la proposta per la costituzione di una Rete “Natura del Mezzogiorno” istituita sotto il pa-

trocinio dell’Accademia Nazionale dei Lincei e di altri Enti prestigiosi per collaborare nel

Settore della Museologia Scientifica.

Fin dagli anni Ottanta il nostro Sodalizio ha partecipato alla Settimana della Cultura

Scientifica promossa dal Ministero dell’Università e della Ricerca Scientifica adoperandosi,

anche tramite l’aiuto delle altre sedi dell’Ireda e di Gruppi di docenti italiani in altre

Regioni dell’Italia, nell’organizzare delle iniziative tra cui mostre e conferenze sul mare e

sulla malacologia in varie regioni Italiane.

Nel poster è presentata l’attività dell’IREDA a favore della divulgazione scientifica e cultur-

ale che i Musei, anche quelli cosiddetti “minori”, svolgono. A questo scopo il nostro Istituto

ha organizzato numerose visite al Museo di Malacologia di Vasto, di Cupra Marittima, di

Maglie, di Pantelleria e alle piccole esposizioni malacologiche di Matonti, di Pioppi, di

Capri e Anacapri e ad altre collezioni, anche private, di minore importanza.

Per quanto riguarda i Musei Scientifici delle Isole del Mediterraneo sono descritte le

collezioni dell’interessante Museo del Mare allestito sull’Isola di Corfù, nel villaggio di

Benitses, da Napoleon Sayas e la collezione di conchiglie e di fossili esistenti nel Museo di

Storia Naturale di Zante diretto da Helmi Panajotis, nel villaggio di Agia Marina. Vi sono

alcuni cenni anche sulle collezioni malacologiche esistenti nei Musei di Storia Naturale di

Malta e di Cipro.

IREDA - Istituto di Ricerca
e Didattica Ambientale,
via Torrione San Martino
43, 80129 Napoli (Italy),
ireda.napoli@virgilio.it

Alcune collezioni malacologiche nei Musei Scientifici minori
dell’Italia meridionale e delle isole di Zante, di Corfù, di Cipro e di Malta

Elio Abatino, Maria Teresa Lipartiti, Lucia Cinquegrana & Olimpia Iaccarino



We report on the preliminary findings from a mtDNA study of two endangered species of

bivalve from the circum-Iberian area: Pinna nobilis Linnaeus, 1758 and Pinna rudis Linnaeus,

1758.

P. nobilis is endemic to the coastal waters in the Mediterranean, and those off the coasts of

Morocco and Southern Portugal (being encountered less infrequently in the latter two ar-

eas). It has also been doubtful recorded from the Gulf of Vizcaya and waters off the coast of

northern Spain (Basque and Cantabrian).

P. rudis has a much larger distribution, being found along the eastern (Caribbean) and west-

ern (Mediterranean down to Angola) coastal waters of the Atlantic Ocean. Along the

Spanish coast, it can be found from Castellón to Strait of Gibraltar, including the southern

Atlantic coast and the Canary Island.

In waters off the south of the Iberian Peninsula both species occur in sympatry or P. nobilis
is replaced by P. rudis. Both species are threatened with extinction partly due to a decline in

their habitat.

Analyses based on a fragment amplified from the 16S rRNA region revealed a clear separa-

tion between the two species (5% uncorrected sequence divergence). Complementary cen-

suses in the study area confirm the reduction in population densities for both species,

where once they were abundant. In addition, we have been developing a non-destructive

DNA extraction protocol.
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Determining the distribution and genetic characterization
of circum-iberian populations of Pinna Linnaeus, 1758 (Bivalvia: Pinnidae)

Iván Acevedo1, Patricia Cabezas2 & Annie Machordom3

Lo studio degli ecosistemi marini permette di valutare lo stato di qualità delle acque mari-

no-costiere da un punto di vista ambientale e in funzione della salute pubblica. Infatti, solo

tenendo costantemente sotto controllo il mare, punto d’arrivo finale di tutti i fattori d’in-

quinamento, sarà possibile definire adeguatamente, ed attuare le politiche di risanamento e

valorizzazione delle zone costiere L’Agenzia Regionale per la Protezione Ambientale

Campania (ARPAC) svolge, a tal riguardo il Programma di Monitoraggio ambiente marino-

costiero (Progetto Si.Di.Mar) attività di controllo articolata in programmi di monitoraggi

della durata di tre anni, finalizzati all’acquisizione di conoscenze sulla qualità delle acque e

degli ecosistemi marini, con la finalità di vigilare e controllare le coste e i fattori di pressione

sia antropogenici che naturali che incidono, in modo significativo, sulla qualità dell’ambi-

ente marino. Il programma di monitoraggio è rivolto a tutte le matrici marine: acque, sedi-

menti, biota e benthos. I sedimenti e il biota sono matrici che conservano la memoria di

tutte le sostanze con cui sono venuti a contatto, compreso i microinquinanti: i dati raccolti

sulla contaminazione dei sedimenti e del biota, unitamente ai dati raccolti sulle acque, pos-

sono essere utilizzati per valutare lo stato ambientale dell’ecosistema marino. Le analisi ese-

guite sul biota hanno evidenziato che: I pesticidi sono sempre assenti; i PCB sono stati sem-

pre ritrovati anche se in quantità esigua (Valori di PCB totali compresi fra 0.5-390 µg/Kg di

sostanza secca, con un valore medio di 44 µg/Kg di sostanza secca). I valori più elevati si

trovano nei punti di prelievo in prossimità delle foci dei fiumi. Gli idrocarburi policiclici

aromatici (IPA) sono stati ritrovati in tutte le stazioni con valori d’IPA totali compresi fra

4.1-873.3 µg/Kg di sostanza secca (Valore medio di 236 µg/Kg di sostanza secca). I valori

più elevati si trovano nei punti di prelievo in prossimità delle foci dei fiumi. I metalli sono

presenti nell’ordine del mg/Kg di sostanza secca. Le misure di bioaccumulo sono state ef-

fettuate sul bivalve Mytilus galloprovincialis. Lo studio di biomonitoraggio è stato eseguito,

dove possibile, su banchi naturali di mitili, diversamente mediante il posizionamento di

stazioni artificiali di mitili e il successivo recupero dopo 4 settimane. Questo programma è

propedeutico alla futura applicazione del D. Lgs 152/99 “Disposizioni sulla tutela delle

acque dall’inquinamento” e il suo avvio ha permesso di standardizzare ed uniformare le

procedure su tutto il territorio nazionale per ridurre il margine d’errore.
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Accumulo di inquinanti chimici in Mytilus galloprovincialis
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La glándula de la cápsula de Bolinus brandaris es, al igual que en la mayoría de las especies

de Prosobranquios, la más voluminosa de todas las glándulas sexuales accesorias, que in-

crementa en tamaño cuando se acerca la época reproductora. Está formada por dos lóbulos

de 2 mm de diámetro y presenta toda ella un color ocre-blanquinoso. Entre ambos lóbulos

discurre un conducto donde, en ocasiones pueden encontrarse espermatozoides.

Microscópicamente, se distinguen dos tipos tisulares: un epitelio prismático ciliado que da

hacia la luz, y una masa glandular al interior de la misma, cuya función es la secreción de

un material geltinoso encargado de envolver masas de huevos para la puesta. Este tipo de

células secretoras, no es uniforme, pudiendo encontrar diferencias morfológicas según su

localización topográfica, encontrando zonas altamente eosinófilas que contrastan con otras

altamente basófilas. No obstante, a nivel ultrastructural, no se aprecian grandes diferencias,

detectándose únicamente diferentes niveles de elctrodensidad en los gránulos de secreción,

en base a su grado de maduración.

NOTA: Este estudio ha sido financiado por el Centre de Referència de Recerca i

Desenvolupament en Aqüicultura, Generalitat de Catalunya.
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Aspectos morfológicos y ultraestructurales de la glándula de la cápsula
de Bolinus brandaris (Gastropoda: Prosobranchia)

Maria José Amor Perez1, Montserrat Ramón2 & M. Durfort1

Magnetic Resonance Imaging (MRI) is a clinical technique widely used in human and vet-

erinary medicine but generally ignored in zoology, especially in the study of invertebrate

animals.

Among the greatly imperilled mollusc group of the freshwater mussels, the naiads of the

genus Margaritifera are one of the most endangered. Several studies, ecological, physiologi-

cal, reproductive…, have been carried out with the European species M. auricularia and M.
margaritifera, but MRI has never been applied to this end.

MRI is a non-invasive imaging technique that allows observation of the internal anatomy of

bivalves through their hard shell. The technique is particularly promising for the study of

the anatomical characteristics and reproductive potential of the naiads because of its high-

resolution and capabilities for in-vivo observation. Considering the enormous range of im-

ages acquired using MRI in clinical practice (soft / hard tissues / fluids / muscle / tissue-

connectivity) the potential of the method is enormous. However considerable effort must

be made to adapt acquisition parameters designed for the human body to this novel appli-

cation in mussels.

Although a pilot study was run using a more common species (Anodonta sp.) the results

were successfully extrapolated to giant freshwater pearl mussel Margaritifera auricularia.

Following this protocol in a ACS Gyroscan 1.5T (Philips Medical Systems, The Nether-

lands), we have obtained sub-millimetre resolution (0.5 x 0.5 mm2) images with good tissue

contrast, allowing identifying major organs of this species. In this communication, we pres-

ent preliminary images of the anatomy of several specimens of this endangered species. In

addition to the description of the internal anatomy, other possible applications of the MRI

include morphometric studies, analysis of morphological changes provoked by environ-

mental conditions, or chemical composition of different organs. Indeed, other of our goals is

to open this imaging tool for the study of Museum specimens.
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Magnetic resonance imaging of the endangered freshwater
mussel species Margaritifera auricularia

Rafael Araujo1, Javier Sánchez2, Santiago Reig2 & Manuel Desco2



Opisthobranchs are very often beautifully coloured. This is usually discussed in connection

with the reduction or even loss of their shell and the evolution of alternative defensive sys-

tems. Their slimy behaviour is also discussed in the light of protection and defense. The se-

cretions often originate from their toxic prey, like sponges, cnidarians, bryozoans or tuni-

cates, or they are produced de novo. Recent thorough investigations on the histology of

many members of the Opisthobranchia indicate that they display a wide array of different

glandular structures assumed to be defensive. Many of these structures were already

known, but some of them are new to science. In the past only occasionally has been studied

the relationship of a glandular structure to a certain kind of natural product. Although we

compiled all available information on defensive structures, main food organisms and natu-

ral products, our knowledge is not broad enough yet, to pinpoint the location of certain sec-

ondary metabolites and its connected cell- or organ structure. Nevertheless, for some struc-

tures, a certain evidence is given by analysing pieces of the relevant tissues. Mantle dermal

formations in the notum, usually known from the family Chromodorididae (Doridoidea,

Nudibranchia), are very likely to contain defensive products in their special cells. Here we

present new results on different MDF types not only from the Chromodorididae, but also

from other opisthobranch taxa (e. g. the cephalaspidean Newnesia antarctica). Although dif-

ferences in the structure of the MDFs are obvious even within the Chromodorididae, they

also show distinct similarities in taxa not related at all. They all form rather globular struc-

tures and contain cells with one huge vacuole. A muscle layer can be present or not.

Staining with toluidine blue reveals that the contents of the vacuoles does not stain at all or

shows a tinge to light blue. Some of the MDFs show a muscular clot, a character that is

species-specific. The function of the clot is not clear, since the fibres do not connect the MDF

with the epithelium, but run parallel to the outer epithelium.
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Defensive MDFs (Mantle Dermal Formations)
in Opisthobranchia (Mollusca: Gastropoda)

Conxita Avila1, Manuel Ballesteros2, Yvonne Grzymbowski1 & Heike Wägele3

Bouvet Island (54°26’S, 3°24’E) is one of the most isolated places in the world. At 1.600 km

SW of the Cape of Good Hope, Bouvet Island is situated on the southern extremity of the

Mid-Atlantic Ridge, very close to the Bouvet Triple Junction (where South American,

Antarctic and African plates meet). Bouvet Island is geologically young, has an area of 58.5

km2 and it is covered by glaciers in 93% of its surface. The highest point of the island is 780

m above the sea.

During the late spring-early summer of 2003-2004 we participated in a cruise to the Eastern

Weddell Sea on board of R/V Polarstern (AWI, ANT XXI/2). Using small Agassiz trawls we

collected some opisthobranchs in several stations between 134 and 553 m depth. In total, 50

opisthobranchs specimens belonging to 8 species were collected. We present here the list of

species found as well as some biological details for these species. The Nudibranchia include

the known species Austrodoris kerguelenensis, Notaeolidia depressa and Tritonia challengeriana
and unknown species of Doto sp., Tritonia sp. and Cuthona sp., some of which are now un-

der description.

We suggest some preliminary conclusions on the relationship of the opisthobranch fauna of

Bouvet Island with that of other regions, such as Magellanic South America, the Antarctic

Peninsula, and the high Antarctic Weddell Sea, which have been previously studied.
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Opisthobranch fauna from Bouvet island (Southern Ocean)
Manuel Ballesteros1 & Conxita Avila2
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Questo studio ha per oggetto l’esame della morfologia di alcuni pteriomorfi, appartenenti

al complesso dei “marnoscisti carnici” che rappresentano una delle formazioni più antiche

dell’Appennino Campano. La morfologia di questi organismi, riferiti in letteratura ad

Avicula subtruncata e, mai più revisionati, è stata confrontata con esemplari di Pteria hirundo
vivente nel golfo di Pozzuoli (Napoli).

I campioni fossili di “avicule” si presentano solo con la superficie esterna esposta; le caratte-

ristiche della cerniera che permettono di discriminare i diversi generi sono completamente

nascoste. La morfologia esterna, basata sull’angolo apicale e forma delle orecchiette, è riferi-

bile, probabilmente, al genere Pteria; le dimensioni dei fossili però sono nettamente inferiori

a quelle di Pteria hirundo attuale. Per quel che concerne gli altri caratteri morfologici, le

Pteria fossili hanno una conchiglia con orecchiette poco sviluppate mentre Pteria hirundo nel-

lo stadio adulto si presenta affusolata con orecchiette fortemente sviluppate ed allungate.

Osservando l’andamento delle strie d’accrescimento in Pteria attuale e fossile si può notare

che per lo stesso grado di sviluppo corrisponde una medesima morfologia esterna della

conchiglia; infatti, a parità d’altezza della conchiglia, il numero delle strie e la distanza tra

esse è uguale.

Analoghe affinità tra le forme fossili e viventi si riscontrano confrontando l’orecchietta po-

steriore di Pteria fossile con quella degli stadi giovanili, di Pteria hirundo attuale. Entrambe

mostrano, infatti, coste ravvicinate e un seno che è solo leggermente approfondito.

Queste ultime osservazioni, permetterebbero di ipotizzare che Pteria hirundo sia discenden-

te da Pteria fossile del Carnico. Ulteriori analisi di tipo statistico potrebbero confermare que-

sta ipotesi.
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Morfologia di alcuni Pteridi del Carnico e confronto
con Pteria hirundo attuale

Carmela Barbera1, Raffaella Lamagna1 & Carlo Sorrentino2

Oggetto di questo studio è stata l’analisi d’alcune successioni plioceniche a molluschi del-

l’area beneventana (Valle Caudina a Sud di BN e Vallone dell’Inferno a Nord di BN).

Attraverso le caratteristiche paleoecologiche della fauna bentonica ivi presente si è cercato

di ricostruire l’ambiente di sedimentazione delle argille plioceniche.

L’autoecologia dei taxa rinvenuti e, l’analisi statistica dei dati quantitativi, hanno permesso

di definire la presenza d’alcune paleocomunità plioceniche riferibili ad un’attuale biocenosi

VTC (Fanghi Terrigeni Costieri); ulteriore testimonianza di ciò è la granulometria a caratte-

re siltoso argilloso del sedimento.

La percentuale abbastanza alta di forme appartenenti alla biocenosi AP (Biocenosi delle al-

ghe fotofile) e, la presenza contemporanea di forme più profonde, indica che ci troviamo al

limite inferiore della zona fotica; la presenza contemporanea d’organismi inoltre apparte-

nenti alla biocenosi SFBC (Sabbie Fini Ben Classate) ci conferma la presenza di un ambiente

caratterizzato da acque tranquille. Si può dedurre quindi, dalla distribuzione batimetrica

dei taxa, che queste paleocomunità vivevano al confine tra l’infra ed il circa litorale con una

localizzazione batimetrica compresa fra i 50 e gli 80 m di profondità.

Analizzando poi il trofismo delle specie risulta che la maggior parte di esse è rappresentata

da organismi sospensivori e detritivori, la cui presenza fa ipotizzare un ambiente ricco di

sostanza organica in sospensione.
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Paleoecologia dei molluschi del Pliocene superiore
di un’area del beneventano
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The Hox cluster genes encode a set of transcription factors involved in patterning the ante-

rior-posterior axis of bilaterian organisms. The ParaHox cluster is considered the evolution-

ary sister group of the Hox cluster. In fact it is proposed that the two gene clusters arose by

duplication of a hypothetical ProtoHox gene cluster of four genes. This event yielded the

Hox gene cluster composed by four gene classes and the ParaHox gene cluster composed

by three genes (Gsx, Xlox and Cdx). We report the identification of nine different Hox genes

and three ParaHox genes in the polyplacophoran Nuttallochiton mirandus the first species of

the phylum Mollusca where a complete ParaHox gene cluster has been isolated. These re-

sults have several phylogenetic implications for the phylum Mollusca and for its relation-

ships with the other lophotrochozoan taxa.
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Isolation of Hox and ParaHox genes in the chiton Nuttallochiton mirandus
(Mollusca: Polyplacophora)

Maria Assunta Biscotti, Marco Barucca, Ettore Olmo & Adriana Canapa

The Autonomous Community of Castilla La Mancha, placed in the south half of the Iberian

Peninsula, has a surface of 79.463 km2. It is situated in a meseta between the Central System

and Sierra Morena mountains. Climatic characteristics are cold winters with hot summers

and irregular rainfalls, great thermal oscillation and notable aridity.

We have explored the whole area of this Community taking in account its geology, edaphol-

ogy and environmental variability in order to have the most wide data base on the occur-

rence of the different species of terrestrial and freshwater molluscs. The whole territory was

divided in a 10 x 10 km UTM grid. Every grid has been prospected in all possible habitats.

Sample points were georeferenced using a GPS. Field work was carried on from September

2003 to June 2005.

The objective of the work is the elaboration of an atlas and a red book gathering all the in-

formation about the geographical distribution of the molluscs from Castilla La Mancha.

Photographs, distribution area, habitat description and conservation threats will be provid-

ed for each species. Threatened species and places of environmental interest were specially

studied to specify protection areas and conservation actions to reduce possible extinction

risks.

Previous samples, literature and mollusc collections (especially those belonging to the

Museo Nacional de Ciencias Naturales of Madrid) have been also reviewed and included in

the database. Up to the date, we have surveyed 2319 localities. A total of 161 species (42

freshwater and 119 terrestrial) has been determined.

We wish to thank to the “Consejería de Medio Ambiente de la Junta de Comunidades de

Castilla La Mancha” for their support with the project “Atlas y Libro Rojo de los Moluscos

de CLM”.
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Atlas of the terrestrial and freshwater molluscs
of Castilla La Mancha (Spain)
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Negli anni recenti, sono stati condotti studi paleontologici e stratigrafici su numerose for-

mazioni di “plattenkalk” contenenti ricche faune a pesci, crostacei e flore continentali nel

Mesozoico dell’Italia centro-meridionale (Bravi, 1996; Bravi & Garassino, 1998). Tali siti pa-

leontologici, alcuni già noti in letteratura, numerosi altri di recente segnalazione, sono da

considerare dei “Fossil-lagerstätten” per la ricchezza di testimonianze fossili che contengo-

no. In numerosi di essi sono presenti fossili di molluschi, in maggioranza bivalvi e subordi-

natamente gasteropodi. Questi organismi, sebbene spesso in cattivo stato di conservazione,

in quanto ricristallizzati o addirittura solubilizzati e pertanto osservabili in forma di sempli-

ce impronta, forniscono in ogni caso informazioni per la ricostruzione paleoecologica degli

ambienti di sedimentazione dei “plattenkalk” e dei processi fisici predominanti. In siti giu-

rassici e cretacei quali quelli di Bassiano (LT), Pietraroja (BN), Castellammare di Stabia (NA)

Nardò (LE), sono frequenti sulle superfici di strato impronte di bivalvi con valve divaricate

ancora connesse per l’umbone e con concavità rivolta verso l’alto. Particolari addensamenti

di tali organismi si rinvengono negli strati del giacimento di Pietraroja, dove testimoniano

ciclici episodi di mortalità in massa. I bivalvi, tutti di piccole dimensioni (forme juvenili),

presentano la concavità delle valve rivolta verso l’alto. Questa disposizione denota la man-

canza di correnti di fondo nel bacino in grado di ribaltare le conchiglie. Le piccole dimen-

sioni degli esemplari sono con ogni probabilità da mettere in relazione con il mancato rag-

giungimento dello stadio adulto; tali organismi potevano infatti penetrare come stadi larva-

li nelle aree lagunari più interne quando le comunicazioni col mare aperto lo consentivano,

ed insediarsi nel substrato fangoso. Il periodico sopraggiungere di condizioni di isolamento

dal mare di tali lagune, forte surriscaldamento della lama d’acqua e generale distrofia, cau-

sava la morte di tali organismi che emergevano dal fango assumendo la disposizione de-

scritta (Bernier et al., 1972). Condizioni simili di mortalità in massa sono peraltro osservabili

anche in ambienti lagunari costieri attuali soggetti a forte surriscaldamento estivo e/o essic-

camento. Relativamente ai gasteropodi, nei siti fossiliferi in discorso si rinvengono forme

turricolate probabilmente attribuibili a Nerinee. Queste sono generalmente poco numerose

e a volte ben conservate. La loro sporadicità sulle superfici di strato non consente, allo stato

attuale, di utilizzarle come indicatori di paleocorrenti o di condizioni di marcata oligotipia

come per Ceritium negli ambienti lagunari ristretti attuali.
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Las comunidades bentónicas de la Ensenada de San Simón (Ría de Vigo, Galicia) se

muestrearon durante noviembre y diciembre de 1999. El cultivo del mejillón sobre batea es una

práctica muy arraigada en la zona, de naturaleza fangosa y sometida a significativas fluctua-

ciones de salinidad debido a la desembocadura de varios canales de agua dulce. Además,

praderas de las fanerógamas marinas Zostera marina L. y Z. noltii Hornem. caracterizan el inte-

rior de la ensenada. Para la recolección del material se utilizó una draga van-Veen en 29 puntos

de muestreo, y las muestras se tamizaron con malla de 0.5 mm. Los únicos estudios mala-

cológico realizados en la zona han sido los trabajos de Rolán (1983) y Rolán, Otero-Schmitt &

Rolán-Álvarez (1989), englobados en estudios más amplios que abarcan toda la Ría de Vigo.

Se han determinado un total de 24626 individuos pertenecientes a 73 taxa, siendo la may-

oría de ellos gasterópodos (37 taxa) y bivalvos (32 taxa). Los análisis derivados de los datos

de abundancia revelan la presencia de 4 principales asociaciones malacológicas:

El grupo A1 está caracterizado por Hydrobia ulvae. Este gasterópodo habita los fondos inter-

mareales arenosos colonizados por Z. noltii y soporta drásticas variaciones de salinidad

provocadas por la proximidad de los ríos Oitabén-Verdugo y Xunqueira. En las estaciones

constituyentes del grupo A2, colonizadas por la fanerógama Z. marina, destaca el gasteró-

podo Turboella radiata, aunque H. ulvae sigue siendo muy abundante.

B1 es un grupo de transición localizado de la zona media de la ensenada, formado por esta-

ciones de granulometría fangosa con bajas densidades de moluscos. Al desplazarse hacia

zonas más profundas de la ensenada, la riqueza de especies se incrementa progresiva-

mente. El grupo B2, situado en la zona más próxima a la boca de la ensenada, está influido

por la presencia de bateas de cultivo de mejillón, que afectan tanto a la granulometría de la

zona como al contenido en materia orgánica del sedimento. Sus especies más representati-

vas son Nucula nitidosa, Thyasira flexuosa, Calyptraea chinensis y Abra alba.
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Estudio biocenótico de los moluscos de fondos blandos
de la Ensenada de San Simón (NO España)

Eva Cacabelos1, Loreto Gestoso2 & Jesus S. Troncoso3

En Noviembre de 2002, el accidente del petrolero Prestige originó una marea negra que se

puede considerar uno de los mayores desastres medioambientales más reciente. Para intentar

eliminar el fuel de la costa, se han empleado diversos métodos, entre ellos el biorremedio. La

Universidade de Santiago de Compostela (Galicia, España) lideró un proyecto en el que se

pretendía conocer la eficacia del biorremedio para la recuperación del litoral afectado por fuel

procedente del Prestige, utilizando como zona de estudio la playa de Sorrizo (43º 18’ 42’’N;

08º 34’ 08’’W); en él se pretendía evaluar la influencia sobre la macrobiota y los microorganis-

mos y los posibles efectos teratogénicos. La playa se dividió en 7 zonas, seis en las que se apli-

caron diversos biorremedios y una en la que no se aplicó ningún producto como zona control

(zona blanco). En cada zona se tomaron muestras en cada uno de los niveles del mesolitoral

(superior, medio e inferior) definidos por cinturas de diferentes especies de animales y algas.

Se realizaron tres muestreos durante un año: Septiembre de 2003, Abril de 2004 y Septiembre

de 2004. Consistieron en la recolección de la fauna y flora de un cuadrado de muestreo (40 x

40 cm) en cada nivel. Paralelamente, se seleccionó en cada nivel otro cuadrado, inalterado,

que se fotografió durante los tres muestreos para poder realizar un seguimiento, mediante

análisis de imagen, de la evolución temporal de la flora y fauna, controlando el grado de

cobertura del sustrato rocoso así como la composición específica (Urgorri et al., 2004).

En la presente comunicación se exponen los resultados obtenidos sobre la abundancia de

los Moluscos en la zona de estudio, comparando el primer y el tercer muestreo, para com-

probar si existe una evolución positiva en cuanto al número de individuos. De ser así, se

podría afirmar que el biorremedio es un método que no afectaría al desarrollo de la fauna

rocosa en general, y a los Moluscos en particular, en el caso de ser aplicado para eliminar el

fuel de las costas rocosas afectadas por una marea negra.
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El biorremedio como lucha contra la marea negra del Prestige:
influencia de este método sobre los moluscos de la playa de Sorrizo (Galicia)

María Candás1*, Victoriano Urgorri2#, Eva Corral2§ & Guillermo Diaz-Agras1°
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World Heliciculture production is nowadays irrelevant and most of the edibles terrestrial

snails (Gastropoda, Stylommatophora) are yet being collected from environment. In

Andalusia (S. of the Iberian Peninsula) they represent an important natural and economic

resource with growing annual consumptions rates that already exceed 8.000 Tones per year

(1,5 kg/person and year). Due to snails natural stock has significantly declined last years in

Andalusia, they must be massively imported from other countries. In 1998, Andalusia

Regional Ministry of the Environment launched the “Terrestrial Snails Conservation and

Sustainable Exploitation Programme” including a detailed study of snail harvest in Anda-

lusia. Five terrestrial snails species are mainly harvested in Andalusia: Theba pisana M.,

Otala lactea M., Cornu aspersum M., Iberus gualtieranus alonensis F. and Iberus gualtieranus
gualtieranus L. In this communication a diagnostic analysis of Andalusia territory in relation

with harvest of the 5 species is presented. The initial premise was to suppose that “as much

better an area is for a species, greater will be the harvest of that species there”. The “agrari-

an region” was then selected as basic unit of the study, being Andalusia composed by 55 of

them. Every agrarian region was evaluated and represented in maps according to the “nat-

ural potentiality” to the species live there (historical, physical, bioclimatic… factors were

contrasted against biological requirements of the species) but also after its “real potentiali-

ty” (“how an area is now favourable to the species”) estimated from the “actual uses of the

ground” in whole Andalusia. Some other economical, cultural and social aspects condition-

ing the snails harvest have also been considered and added to the final maps. These repre-

sent places where every species is actually harvested and the geographic origin of the

Andalusia autochthonous snails. On the other hand, it is an excellent management tool, in

terms of conservation and sustainable exploitation, to plan futures actions in areas where

every species find the best actual ecologic conditions as well as the highest levels of pres-

sure by harvest.
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A new species of the genus Flabellina Voigt, 1834 is described from material from Cape

Verde Archipelago. This species is characterized by having smooth rhinophores and the cer-

ata not inserted on stalks. The ground color is pinkish violet. Apical half or two thirds of

rhinophores and oral tentacles are white. Through the pinkish translucent cerata surface is

visible the garnet digestive gland. Opaque white spots are irregularly scattered on the cer-

atal surface, mainly on the upper half. This species is compared with all the Atlantic violet

Flabellina spp., as well as to Piseinotecus gaditanus.
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Description of a new species of the family Flabellinidae
(Mollusca: Nudibranchia: Aeolidoidea) from the Cape Verde archipelago

Juan Lucas Cervera1*, Marta Pola1° & Gonçalo Calado2

Diagnostic analysis of terrestrial snails harvest areas in Andalusia
(S of the Iberian peninsula)
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El 13 de Noviembre del 2004 el petrolero Prestige sufrió un accidente frente a las costas de

Galicia (NW de la Península Ibérica) que provocó una marea negra que afectó a todo el

litoral desde Portugal al Golfo de Vizcaya. El proyecto RECOSUCO, iniciado en Febrero del

2004, pretende estudiar el seguimiento temporal de la recuperación de las comunidades del

mesolitoral rocoso durante dos años. Para desarrollar el proyecto se seleccionaron tres local-

idades, dos muy afectadas (Caldebarcos y Aguiño) y una no impactada como estación con-

trol (O Segaño). Los muestreos se realizan cada seis meses, en invierno y verano (febrero-

agosto) cuando las comunidades son más estables.

En el mesolitoral de cada localidad se identificaron tres cinturas definidas en función de la

fauna y flora. Mesolitoral superior: cintura de Chthamalus spp., Mesolitoral medio: cintura de

Mytilus edulis y Mesolitoral inferior: cintura de Mastocarpus stellatus (O Segaño y Caldebarcos) o

Corallina elongata (O Segaño y Aguiño). Dentro de cada cintura, y en función de la abundancia

de la fauna o flora que la caracteriza, se definieron dos subniveles: superior e inferior. En el

primer muestreo en cada subnivel, de las tres cinturas, se eligieron cuatro superficies ho-

mogéneas entre sí de 40 x 40 cm. Dos de las cuatro superficies, que permanecen inalteradas,

se fotografiaron para su posterior análisis de imagen: índices de cobertura. Las otras dos su-

perficies del mismo subnivel se muestrearon raspando la fauna y flora, para posteriormente

separar en el laboratorio la macrofauna, identificarla y cuantificarla. En posteriores muestreos

se fotografían las mismas superficies seleccionadas para el análisis de imagen y se eligen en

cada subnivel otras dos superficies que se muestrean raspándolas como en el primero.

En la presente comunicación se exponen los datos referidos a los poliplacóforos de invierno

y verano del 2004: distribución por cinturas, abundancias y riqueza específica.
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Seguimiento temporal de la recuperación y distribución de las comunidades
de moluscos en fondos intermareales rocosos afectados

por la marea negra del Prestige. I. Poliplacóforos

Eva Corral1*, Victoriano Urgorri1°, Maria Candás2#, Guillermo Diaz-Agras2§ & Marcos P. Señarís1ø

En noviembre del 2002 el buque Prestige sufrió un accidente frente a las costas del W de

Galicia (España), provocando una marea negra que afecto a la mayor parte del litoral atlán-

tico del norte de la Península Ibérica. Como consecuencia de este vertido en febrero del

2004 se aprobó un proyecto (RECOSUCO) que finalizará en febrero del 2007. El objetivo es

realizar el seguimiento temporal de la recuperación de las comunidades del mesolitoral de

sustrato rocoso, realizando un muestreo cada seis meses, en invierno (febrero) y verano

(agosto) durante los dos años. Se eligieron para este estudio tres localidades, todas ellas

situadas en el W de Galicia, dos muy afectadas (Aguiño y Caldebarcos) y una control sin

afectación (O Segaño).

Se identificaron en el mesolitoral tres cinturas definidas en función de la fauna y flora.

Mesolitoral superior: cintura de Chthamalus spp., Mesolitoral medio: cintura de Mytilus edulis y

Mesolitoral inferior: cintura de Mastocarpus stellatus (O Segaño y Caldebarcos) o Corallina
elongata (O Segaño, Aguiño). Dentro de cada cintura y en función de la abundancia de la

fauna o flora que la caracteriza se definieron dos subniveles: superior e inferior.

En cada subnivel, de las tres cinturas, se eligieron cuatro superficies, homogéneas entre sí,

de 40 x 40 cm; dos que permanecen inalteradas se fotografiaron para su posterior análisis

de imagen, mientras que las otras dos del mismo subnivel (diferentes en cada muestreo) se

recolecta toda la fauna y flora mediante raspado, para posteriormente separar la macrofau-

na, identificarla y cuantificarla.

En la presente comunicación se presenta la distribución de los gasterópodos en los distintos

horizontes del mesolitoral, así como la riqueza específica y abundancia comparando el

muestreo de invierno con el de verano en las tres localidades.
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En noviembre del 2002 en las costas del NW de la Península Ibérica el buque Prestige sufrió

un accidente, provocando una marea negra que afecto a la mayor parte del litoral atlántico.

Tras esta marea negra se realizaron varios estudios en las comunidades de fondos rocosos

mesolitorales para evaluar el impacto inicial y su posterior recuperación.

En febrero del 2004 se inicio un proyecto (RECOSUCO) con el fin de estudiar el seguimien-

to temporal de la recuperación de las comunidades del mesolitoral de sustrato rocoso de

costas expuestas y semiexpuestas durante dos años. Se seleccionaron tres localidades: dos

muy afectadas por el vertido (Caldebarcos y Aguiño) y una no impac-tada como control (O

Segaño). Los muestreos, iniciados en febrero de 2004, se realizan en invierno y verano

(febrero y agosto) cuando las comunidades son más estables.

En cada localidad se identificaron tres cinturas: Mesolitoral superior: cintura de

Chathamalus montagui y C. stellatus; Mesolitoral medio: cintura de Mytilus edulis; Mesolitoral

inferior: cintura de Mastocarpus stellatus o Corallina spp. En cada una y en función de la

cobertura se dividieron en dos subniveles: superior (A) e inferior (C). En los muestreos, en

cada subnivel, se seleccionaron 4 superficies de 40 x 40 cm, marcándose para su posterior

seguimiento. Dos se muestrearon por raspado para identificar la composición y estructura

de la comunidad; dentro de cada subnivel, estas dos son diferentes en cada muestreo. Las

otras dos, que permanecen inalteradas, se fotografían en los muestreos sucesivos para estu-

diar mediante análisis de imagen la variación en el grado de cobertura.

En esta comunicación se presentan los resultados de los Bivalvos: distribución en los hori-

zontes del mesolitoral, riqueza específica y abundancia en cada localidad, comparando los

muestreos de invierno y verano del 2004.
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El género Fissurisepta fue creado por Seguenza (1862) para describir dos especies del

Mioceno de Sicilia, F. papillosa Seguenza, 1862 y F. rostrata Seguenza, 1862. Él caracterizó el

género por el foramen del ápice de la concha y por la amplia lámina interna, derivando el

nombre genérico de estos dos caracteres diferenciales principales: fissura y septum. Como re-

sultado de las expediciones del Hirondelle y Princess Alice, Dautzenberg & Fischer (1896)

describen dos nuevas especies de las Açores: Fissurisepta crossei y Fissurisepta microphyma.

Farfante (1947) revisa las especies del Atlántico occidental, considerando a Fissurisepta como

un subgénero de Puncturella. Waren (1972) encuentra en Espegrand (Norway) 5 espec-

imenes vivos y varias conchas de F. granulosa corroborando la opinión de Cowan’s (1969)

sobre su estatus genérico. Recientemente McLean & Geiger (1998) realizan una revisión de

los géneros y especies que tiene conchas con forma de Fissurisepta, creando el género

Cornisepta – en el que incluyen a C. microphyma y C. crossei – basando la diagnosis genérica

en la concha y caracteres radulares.

En las expediciones oceanográficas para el estudio de la diversidad del bentos batial pro-

fundo de Galicia (NW Spain) – Cangrexo I (1991), Diva Artabria I (2002-2003) y Vertidos

20070-C04-04 (2004) – se recolectaron 17 especimenes vivos y numerosas conchas, de las dos

especies del género Cornisepta: C. microphyma y C. crossei, en fondos de nódulos ferroman-

ganésicos, coral y piedras entre 600-1000 m de profundidad.

Nuestros especimenes coinciden exactamente con las especies descritas por Dautzenberg &

Fischer (1896) de Açores: Cornisepta crossei (14 especimenes y numerosas conchas) y

Cornisepta microphyma (3 especimenes y 15 conchas). En esta comunicación se estudian las

conchas al SEM y la morfología externa de los animales vivos.
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O filo Mollusca é o segundo maior filo animal com mais de 80000 espécies viventes, sendo

um grupo importante na linha evolutiva dos invertebrados protostômios. Eles possuem

uma elevada distribuição no tempo e no espaço, possuindo registros desde o Cambriano;

muitos são abundantes como indivíduos e são ecologicamente importantes principalmente

no equilíbrio do ecossistema. Os moluscos apresentam adaptações ao maior número de

habitats de todos os invertebrados. A maioria é de vida livre, movendo-se lentamente e ap-

resentando uma relação com o substrato, enquanto outros aderem a rochas, conchas ou

madeiras.

A classe Gastropoda é a maior e a mais diversificada, reunindo aproximadamente 40000 es-

pécies viventes e 15000 fósseis, variando de formas marinhas com características primitivas

e com ampla distribuição geográfica. Procurando viabilizar uma investigação detalhada so-

bre sua distribuição, realizou-se um estudo na praia do Atalaia, no município de

Salinópolis, no dia 13 de Julho de 2005. Os locais estudados foram um afloramento (rocha

sedimentar química do tipo calcário, cuja base mineralógica é de calcita e composição

química de carbonato de cálcio) e um lago cercado por dunas. Foram coletadas amostras de

caramujos e caracóis apenas no afloramento, pois no lago não se presenciou quantidades

significativas de indivíduos para análise. Outros pontos foram analisados e estudados,

porém não foi possível verificar a presença de Gastrópodes.

O material coletado foi colocado em pequeno copo de 150 ml e fez-se uma análise detalha-

da de seu comportamento e densidade. Observou-se que todos os indivíduos estavam

vivos, alguns estavam agitados enquanto outros estavam quietos e que, tanto caramujos,

como caracóis suportaram uma variação reduzida de espaço, não ocorrendo competição

por território. Através desse estudo é possível determinar que os moluscos Gastrópodes su-

portam amplas variações em densidade e que é preciso fazer uma investigação aprofunda-

da sobre sua distribuição no litoral paraense, pois é uma classe que poderá render bens lu-

crativos se estudados e analisados corretamente.
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Organophosphate insecticides (OP) used in agricultural pest control and contaminating in-

land waters may cause serious neurotoxic effects in non-target species such as aquatic in-

vertebrates. The invasive capacity of several aquatic invertebrates has recently attracted

much attention because of its serious ecological and economic implications. The invasive

capacity of pest species has often been related to their ecological plasticity and high intrin-

sic genetic variability, however the role played by molecular and cellular mechanisms gen-

erally known as an organism’s response to pollution in unclear. In the present study, two

freshwater bivalves, Anodonta woodiana (Lea, 1834), a non-indigenous species, and Anodonta
sp. (Linnaeus, 1758), a species indigenous of Italian waters were investigated for their in vit-
ro sensitivity to OP insecticides by measuring cholinesterase activities (ChEs) in digestive

gland, foot, gonads, adductor muscle and gill tissues. ChEs are a class of serine hydrolases

ubiquitous in the animal kingdom. Since they are strongly inhibited by exposure to OPs

and carbamates (CBs), they are a well established biomarker of exposure to insecticides in

aquatic organisms.

The invasive species (A. woodiana) showed significantly greater (at least one order of magni-

tude) ChE vs ASCh activity than the endemic species (A. sp.) and this activity was more

widely distributed in tissues involved in movement (adductor muscle and foot), respira-

tion, feeding (gills) and reproduction (gonads). Moreover, only the non indigenous species,

A. woodiana, showed detectable ChE activity in gill tissue. No substrate specificity was ob-

served in any tissue of either species. ChE activity was not inhibited by iso-OMPA but

showed high sensitivity to BW248c51 and eserine.

Both species showed low sensitivities in vitro to OP insecticides in the range 10–7-10–2M.

Calculated IC50 for Fenitrothion and Chlorpyriphos was in the range 10–6-10–3M in muscle

of A. woodiana while a higher inhibition was observed for Fenitrothion (10–7 M) and lower

for Chlopyriphos (10–2M) in the endemic species Anodonta sp. Similar IC50 of 10–5-10–6 M

were observed for DFP and Azamethyphos in both species. The hypotheses of other au-

thors that AChE is involved in the control of many essential functions (frontal ciliary activi-

ty of gill epithelium, temperature resistance, ciliary activity for transport of suspended par-

ticulate, valve opening and embryo development) suggest that the high catalytic efficiency

of the invasive species may endow it with a competitive advantage over the endemic

species. In view of the peculiar reproductive strategy of these mussels, higher ChE vs ASCh

activity in gonads of the invasive species could favour glochidium production and embryo

development under a wider range of environmental conditions.
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The centromere is an essential part of the chromosome structure and of primary importance

to ensure proper segregation during mitosis and meiosis. Centromeres evolve rapidly and

display a remarkable lack of sequence conservation (Henikoff et al., 2001) in plant as well as

in animal species. However, few studies on centromere organization have been performed

in bivalve molluscs.

So, centromeric sequences were obtained from Mytilus edulis, Mytilus galloprovincialis,

Mytilus trossulus, Mytilus californianus, Astarte borealis, Choromytilus chorus, Ensis arcuatus,

Ostrea edulis and Flexopecten flexuosus to study the organization of this chromosome region

in these organisms. After designing specific primers, the sequences obtained revealed high

variability in length and nucleotide composition.
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El ineludible estudio en vivo de los moluscos nudibranquios permitió conocer, no sólo su

natural aspecto externo, sino también actitudes y comportamientos específicos, y varia-

ciones morfológicas y cromáticas. Muchos aspectos de su biología y ecología responden a

relaciones monoespecíficas con el sustrato sobre el que viven. A lo largo de treinta años de

estudio de las especies del género Doto en las costas atlánticas europeas, se ha observado,

que existe una relación monoespecífica entre estos y las colonias hidroides sobre las que

viven y se reproducen. Esta especificidad, lleva al desarrollo de una precisa biología trófica,

reproductora y de relación que es necesario desentrañar y que permita apreciar en una mis-

ma colonia hidroide la posición que ocupan, la evolución de las transformaciones morfológ-

icas de los individuos, desde los individuos más jóvenes hasta los adultos más viejos y la

posición y forma de sus puestas.

Para ello, se realizaron numerosos muestreos, en inmersión con escafandra autónoma, en

diversas localidades de la costa atlántica europea: Portugal, Galicia y norte de España e

Irlanda. En cada muestreo, se recogieron colonias cuando se observaban puestas, intro-

duciendo separadamente cada colonia en botes marcados que fueron llevados al laboratorio

donde se procedió a su separación. De cada especie se separaban los individuos por

tamaños, se describían y fotografiaban anotando las variaciones según edades y se anotaba

la posición que ocupaban las puestas y los individuos en la colonia.

El volumen de la información obtenida ha sido amplio, aun en fase de estudio, y como con-

secuencia de ello, han surgido muchos aspectos interesantes relativos a la biología de cada

una de las especies. En la presente comunicación se presentan los resultados obtenidos para

doce especies del género: Doto pinnatifida, D. fragilis, D. koenneckeri, D. lemchei, D. verdicioi,
D. floridicola, D. maculata, D. coronata, D. eireana, D. tuberculata, D. dunnei y D. millbayana.
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Existen escasos conocimientos sobre la fauna de opistobranquios de la costa brasileña, ya

que durante mucho tiempo no se invirtieron demasiados esfuerzos en su recolección y estu-

dio, y sólo ocasionalmente se hacía referencia a ellos en la literatura.

En los primeros estudios, varios autores describieron numerosos opistobranquios con con-

cha, mientras que los miembros sin concha del grupo recibieron escasa atención (MacFar-

land, 1909). Von Ihering fue prácticamente el único autor que examinó las especies brasi-

leñas, publicando su trabajo en 1886. Desde entonces, la lista de especies ha ido aumentado

poco a poco, pero fue principalmente con los trabajos de Marcus y Marcus (cuyos resulta-

dos comenzaron a publicarse en la década de los cincuenta) cuando se produjo el mayor in-

cremento en número de especies del Oeste Atlántico, especialmente en Brasil. Desde en-

tonces, no han sido muchos los trabajos publicados sobre la fauna de opistobranquios en es-

ta zona.

En la presente comunicación se muestran los resultados obtenidos tras una serie de mue-

streos faunísticos realizados entre 1993 y 2004, en Rio de Janeiro (Búzios y Cabo Frio), São

Paulo (Ilhabela y Bahía de Santos) y Fernando de Noronha. El propósito de este estudio es

aumentar el conocimiento sobre los opistobranquios y su distribución en la zona.

Las especies de nudibranquios pertenecientes a la familia Chromodorididae encontradas

durante estos muestreos fueron: Cadlina rumia Er. Marcus, 1955, Tyrinna evelinae (Er. Marcus,

1958), Chromodoris binza Marcus & Marcus, 1963, Chromodoris clenchi (Russell, 1935),

Chromodoris neona (Marcus, 1955), Hypselodoris marci Marcus, 1970, Hypselodoris picta lajensis
Troncoso, García y Urgorri (1998), siendo algunas de ellas citadas por primera vez en estas

zonas.
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Questo studio è stato condotto nei tratti dei fiumi Calore Irpino, Sele, Ofanto e Sabato che

scorrono in provincia di Avellino, dal marzo 2004 a gennaio 2005. Sono stati raccolti campi-

oni di molluschi dulcacquicoli e terrestri sia all’interno dei fiumi, sia tramite prelievo di

posature effettuato lungo le sponde delle aste fluviali. I risultati ottenuti hanno evidenziato

una biodiversità abbastanza elevata per quanto riguarda i fiumi Calore Irpino, Sele e

Ofanto, determinata dalla presenza di numerose specie sia dulcacquicole che terrestri, al-

cune rare, altre ancora da classificare, come alcuni esemplari appartenenti al genere

Neohoratia e Avenionia. Nel Calore Irpino è stato prelevato un esemplare che non si è potuto

sinora ascrivere a nessun genere conosciuto. Il Sabato, a causa della forte antropizzazione,

possiede una bassa biodiversità: sono infatti presenti le poche specie che tollerano con-

dizioni trofiche meno restrittive come Physella acuta e Potamopyrus antipodarum.

In definitiva i fiumi della provincia di Avellino sono caratterizzati da una malacofauna ab-

bastanza ricca di specie e di endemismi. Successive ricerche potrebbero contribuire ad una

migliore conoscenza della distribuzione geografica di molte specie di molluschi in

Campania e nell’Italia meridionale.

In base ai reperti prelevati si ipotizza la presenza in Irpinia di specie nuove per la malaco-

fauna campana ed italiana.
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The genus Iberus Montfort, 1810 is endemic to Iberian Peninsula, mainly distributed

throughout the southeastern of Spain. There are about 20 morphoespecies described on the

basis of shell parameters. However, there is a great controversy in the taxonomy of this

genus because of the influence of environmental parameters on shell morphology.

They can be sorted in two great groups, the small forms and the great ones. In this work we

studied the small forms, comprising: Iberus alcarazanus (Guirao in Rossmässler, 1854), Iberus
angustatus (Rossmässler, 1854), Iberus cobosi Ibáñez et Alonso, 1978, Iberus gualtieroloxanus
García San Nicolás, 1949, Iberus guiraoanus (Rossmässler, 1854), Iberus loxanus (Rossmässler,

1854), Iberus marmoratus (Férussac, 1821), and Iberus ortizi García San Nicolás, 1957. We used

the molecular techniques as a tool to clarify the taxonomy of the group, specifically the se-

quenciation of two fragments of the mitochondrial DNA, the cytochorome oxidase I (COI)

and 16S ribosomal DNA (16S rRNA). Each locus was analyzed separately and then they

were concatenated to be subjected to a neighbor-joining (NJ) (Saitou and Nei, 1987), maxi-

mum likelihood (ML) (Felsenstein, 1981) maximum parsimony (MP) (Fitch, 1971) and,

bayesian analyses (Huelsenbeck and Ronquist, 2001) in PAUP version 4.0b10 (Swofford,

2002). Several great Iberus species were also included in the phylogenetic trees. Otala lactea,

Pseudotachea splendida, and Iberellus minoricensis were used as outgroups.
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The littoral of Ceuta is included in the Strait of Gibraltar, located in the Atlantic-Mediter-

ranean interface. For this reason, in only 20 km coastline, several environments can be de-

tected and, consequently, differences in the biota can be observed. Sampling of the rocky in-

tertidal around Ceuta was undertaken in eight locations. At each location, a shore transect

was sampled. The stations per transect were placed at fixed height intervals of 25 cm from

zero tidal level to the upper limit of the intertidal community. All the malacological fauna

was identified at the species level and statistical analysis (univariate and multivariate) were

carried out in order to determine the differences of the molluscan assemblages among sites

and the discriminating species.
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I molluschi del genere Abra appartengono alla famiglia dei Semelidae e sono comunemente

presenti nelle praterie di Zostera e nei fondali fangosi delle aree salmastre; sono caratteriz-

zati da una conchiglia piccola e sottile che nella specie A. ovata (Philippi, 1836) è opaca e

ovale, quasi triangolare. A. ovata è un detritivoro, descritto quale abbondante elemento del-

la fauna macrobentica nelle lagune salmastre del Mediterraneo, ed è tra i principali compo-

nenti del macrozoobenthos della laguna di Lesina, dove vive infossato nel sedimento, rap-

presentando una importante fonte di cibo per specie ittiche pregiate quali ad esempio l’ora-

ta. Le forti variazioni stagionali dei parametri chimico-fisici che caratterizzano solitamente

le lagune costiere possono avere, insieme alla disponibilità di cibo, un notevole effetto sulla

dinamica (ciclo riproduttivo, fluttuazioni della densità, accrescimento, sopravvivenza) delle

popolazioni della fauna sessile che in esse vive e si riproduce. In questo lavoro sono riporta-

ti i dati relativi all’analisi degli effetti dei principali parametri ambientali sulla dinamica

della popolazione di A. ovata della laguna di Lesina (costa garganica, Adriatico Meridiona-

le), che si inquadrano nell’ambito di un più ampio studio teso a caratterizzare le varie fasi

del ciclo riproduttivo di A. ovata in relazione alle specifiche condizioni ambientali della la-

guna di Lesina. Campioni di sedimento sono stati prelevati mediante benna con cadenza

mensile da maggio 2003 a maggio 2005; gli esemplari di A. ovata sono stati separati median-

te setaccio da 2 mm ed utilizzati per le valutazioni morfometriche; in corrispondenza di

ogni punto di campionamento sono stati inoltre misurati i principali parametri ambientali

(temperatura, pH, salinità). La densità della popolazione di A. ovata nell’area campionata

presenta un andamento ciclico annuale: l’analisi della frequenza delle taglie mostra una dis-

tribuzione normale delle frequenze tra maggio e giugno, periodo in cui vengono anche os-

servati il maggior numero di individui maturi e la più alta densità; il successivo declino del-

la popolazione nei mesi invernali è principalmente dovuto alla morte degli individui adulti

nel periodo di post-emissione, mentre il reclutamento dei giovanili a partire da febbraio ga-

rantisce un nuovo incremento della popolazione. L’analisi della varianza non evidenzia al-

cuna significativa influenza della temperatura sulla densità; al contrario, la densità di popo-

lazione risulta essere significativamente influenzata dalla salinità e dal pH (F = 7.24 e 5.24

rispettivamente, 0.02 < P < 0.05); in particolare si osserva una correlazione inversa con la sa-

linità (Pearson’s r = -0.66) e diretta con il pH (Pearson’s r = 0.55).
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Among the 13 protein-coding genes within the mitochondrial genome, cytochrome c oxi-

dase subunit I (COI) is known to be useful to estimate relationships among closely related

taxa. Its amino acid sequence is one of the most conserved in the mitochondrial genome of

animals (Brown, 1985). Therefore, this gene is an appropriate molecular marker for the

study of phylogenetic relationships among distant related organisms. In this work, partial

sequences of the COI gene were obtained from the razor clams Ensis arcuatus, E. directus, E.
siliqua (family Pharidae) and Solen marginatus (family Solenidae), the scallop Chlamys varia
(family Pectinidae) and the cockle Cerastoderma edule (family Cardiidae). Amplifications

were performed using the primers designed by Folmer et al. (1994), yielding fragments that

ranged from 603 to 669 bp. These sequences were compared with other homologues avail-

able in GenBank.

Subsequently, amino acid sequences were obtained using the mitochondrial genetic code of

Drosophila spp. The sequences were aligned by Clustal X, and the synonymous and nonsyn-

onymous substitution rates, nucleotide diversity, and Tajima`s and Fu and Li´s tests were

determined using specific software. The amino acid sequences were used to construct a mo-

lecular phylogeny of COI in these marine organisms.
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El proyecto DIVA: Latitudinal gradients of biodiversity in the deep sea of the Atlantic

Ocean tiene como objetivo investigar un transecto latitudinal atlántico desde el Ártico hasta

el Antártico en profundidades abisales y batiales comparables para poder estimar la diver-

sidad estructural del hábitat, la riqueza específica la distribución de las especies y comu-

nidades y la presencia de endemismos. La dos primeras expediciones del proyecto DIVA

(2000 y 2005) se realizaron en las Cuencas abisales del Cabo, Angola y Guinea a borde del

buque alemán METEOR equipado para muestreos a gran profundidad. En cada estación se

recogieron muestras, entre 5100 y 5500 m; con una epibenthic sledge y con una Agassiz

trawl. y para los estudios de meiofauna y parámetros ecológicos se emplearon multicorer y

box-corer. En las costas de Galicia (NW Spain), dentro de los proyectos DIVA-Artabria y

Vertidos-2003 se realizaron otras tres campañas (2002-03-04) a bordo del barco oceanográfi-

co MYTILUS para el estudio de los fondos batiales (hasta 1000 m). Se utilizaron una Agassiz

trawl y una rectangular en los muestreos, pero con la epibenthic sledge se obtuvieron unos

resultados excelentes en la recolección de moluscos Solenogastros.

Los datos que tenemos sobre la biología de los Solenogastros son escasos y las informa-

ciones sobre su diversidad y distribución geográfica son muy limitadas y desiguales. De las

cuencas abisales del Cabo, Angola y Guinea, no existe ningún dato, únicamente se tienen

informaciones de aguas de Namibia de donde se ha descrito Gymnomenia virgulata en

Walvis Bay a 619-622 m de profundidad. Mientras que de las costas de Galicia (NW Spain)

solo hemos podido estudiar 7 especies representadas por 65 ejemplares.

Los primeros datos indican que en estas campañas se han recogido más de 700 ejemplares

de moluscos solenogastros, entre los que podemos destacar la presencia de ejemplares del

orden Sterrofustia; ejemplares de la familia Dondersiidae, perteneciente al orden Pholido-

skepia; y numerosos animales del orden Cavibelonia entre los que destacan los pertenecien-

tes a las familias Gymnomeniidae, Meiomeniidae, Pararrhopaliidae y Simrothiellidae. Para

el bienio 2006/07 están programadas otras dos nuevas campañas con el objetivo de explo-

rar fondos de hasta 2000 m frente el Golfo Artabro y a la Costa da Morte, con la misma

metodología empleada anteriormente.
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Los proyectos BENTART tienen por objetivo el estudio del bentos antártico. En la campaña

realizada entre enero y marzo de 2003 a borde del B/O español Hespérides, se recogieron

muestras en 25 estaciones entre 500 y 2000 m de profundidad. En los muestreos realizados

en el archipiélago Palmer (64º20’07” S; 61º58’49” W), a 1056 m de profundidad, con una dra-

ga de tipo box-corer, se separó un molusco solenogastro de 18 mm de longitud y 5 mm de

anchura, de color pardo, con el surco ventral bien diferenciado, de sección circular sin pro-

tuberancias ni cresta en el cuerpo, pero con una constricción bien definida en la parte ante-

rior del cuerpo producida muy probablemente por la acción de una fuerte musculatura in-

terna.

De los moluscos solenogastros del archipiélago Palmer (NW de la Península Antártica) se

tienen muy pocos datos, únicamente se tienen informaciones de las campañas USARP (US

Antarctic Research Program) realizadas en 1961-1972 en donde se recogieron cuatro es-

pecies: Rhopalomenia tricarinata a 128-622 m de profundidad, Dorymenia paucidentata a 49-75

m de profundidad, Spengelomenia procera a 2763-2818 m de profundidad y Sialoherpia acueit-
ecta a 2782-2827 m de profundidad.

El especimen pertenece al orden Neomeniamorpha ya que presenta espículas aciculares

macizas y escamas con surco, no posee órganos glandulares ventrales de la faringe y tiene

pliegues respiratorios. Se clasifica dentro de la familia Neomeniidae, por poseer una cutícu-

la relativamente gruesa con papilas epiteliales, tener espículas aciculares macizas y escamas

alargadas con surco, carecer de rádula, no tener órganos glandulares ventrales de la faringe

y presentar un surco pedio con varios pliegues. Y se sitúa dentro del género Neomenia,

Tullberg, 1875 del que cumple sus principales características. En esta comunicación se de-

scribe la parte anterior de este ejemplar, que presenta claras diferencias con las otras es-

pecies antárticas y subantárticas conocidas en la actualidad del género Neomenia.
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Con el fin de conocer la evolución de las comunidades representativas de su fauna bentóni-

ca se realizaron una serie de muestreos mensuales en la Ensenada de Baiona (Galicia, Norte

de Península Iberica) durante un año. En esta comunicación se presentan parte de los resul-

tados obtenidos tras el estudio de un fondo de arena media situado en el centro de la ense-

nada, a una profundidad de 10 metros.

Desde febrero de 1996 a febrero de 1997 y mediante una draga tipo Van-Veen se tomaron una

serie de muestras de un fondo de arena, recogiéndose 5 réplicas para cubrir el área mínima

de muestreo. Seguidamente este sedimento ha sido tamizado en tierra, con tamiz de 0.5 mm

de luz de malla. El material retenido en el tamiz fue llevado al laboratorio, donde se conser-

varon los especímenes en alcohol al 70%, para posteriormente ser identificados.

En este trabajo se presenta una descripción del comportamiento en el tiempo de los molus-

cos en una estación de la Ensenada de Baiona.

Dentro del phyllum Mollusca destacamos la importancia de la clase Bivalvia, tanto por su

abundancia como por su riqueza específica, le sigue la clase Gasteropoda y por último la

clase Poliplacophora, de la que sólo encontramos tres ejemplares. En cuanto a los bivalvos

las máximas abundancias se dan en los meses de primavera y principios de verano. Más de

la mitad del total de los individuos encontrados en nuestras muestras pertenecían a las es-

pecies Goodallia triangularis (Montagu, 1803), Thracia phasiolina Lamarck, 1818 y Digitaria dig-
itaria (Linneo, 1767). Entre los gasterópodos destacan, por presentar elevadas densidades en

los meses de primavera y otoño, las especies Caecum imperforatum (Kanmacher, 1798) y

Rissoa parva (da Costa, 1778), que además abarcan la mayoría de ejemplares.
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Variación anual de los moluscos en un fondo de arena media
en la ensenada de Baiona (Galicia, peninsula Iberica)
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Il lumachino di mare, Nassarius mutabilis (L., 1758), costituisce una risorsa economica per la

piccola pesca in Adriatico, ma negli ultimi anni la presenza discontinua della specie e le quan-

tità esigue non garantiscono una remunerazione sufficiente alle singole imprese di pesca.

Nell’ambito di una ricerca condotta su contributo del Mipaf (Ministero delle Politiche

Agricole e Forestali) con l’obiettivo di acquisire nuovi dati sulla biologia del mollusco in un

ottica di gestione oculata della risorsa, sono emersi alcuni aspetti interessanti sulla biologia

ed ecologia della specie.

Le attività di marcatura e ricattura intraprese hanno permesso di acquisire nuove informa-

zioni sulle abitudini, sugli spostamenti, sull’accrescimento e sulla distribuzione della specie

lungo la fascia costiera marchigiana. È stato messo a punto un efficace protocollo per la

marcatura dei molluschi, alternativo ad altri metodi descritti in letteratura, che può essere

validamente impiegato nelle attività di ricerca che riguardino molluschi gasteropodi di pic-

cola taglia.

In seguito alle analisi biologiche effettuate sui molluschi, in particolare la determinazione

sessuale a livello macroscopico ed in seguito l’analisi istologica dell’apparato riproduttivo,

sono emersi interessanti risultati sulla biologia riproduttiva di N. mutabilis. I grafici di ta-

glia-frequenza ottenuti dalle campagne di monitoraggio mostrano un andamento bimodale

che si ripete costantemente: gli esemplari di sesso maschile sono di piccola taglia e non rag-

giungono la taglia commerciale, mentre gli esemplari di sesso femminile di taglia superiore

non sono stati mai ritrovati al di sotto dei 17 mm di lunghezza.

Essendo la taglia commerciale del lumachino di 20 mm i risultati conseguiti risultano fon-

damentali ai fini della gestione della risorsa.
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Scientific information on D. striatus is scarce, being limited to the work of WADE (1967), in

Trinidad and that of Borges-Azevedo et al. (1990). The present study was carried out at the

beach of Tibau in the northeast of Brazil (37º15’ W; 4º50’ S). The beach is exposed and sandy,

with fine to medium sediment (180 to 250 µm), slight declivity (1/50) and average intertidal

zone breadth of 150 m (Borges-Azevedo et al., 1990). Sampling took place in July 2004 at

low tide and was carried out manually at the high tide mark (P1) and in the wash zone (P2).

Length of 599 specimens was measured on the longitudinal axis using 0.01 mm precision

callipers. Percentage of specimens per length category was calculated for P1 and P2 and

non-parametric Kolmogorov-Smirnov test (K-S) used to determine differences between rel-

ative frequency of length categories at the two collection points. Young specimens were

found to be located in the upper portion of the beach, with larger specimens occupying the

wash zone. Average length at beach zone transition was 15.62 mm. K-S test confirmed sig-

nificance of segregation by size between points P1 and P2 (n P1 = 198; n P2 = 401; K-S =

0.201; p < 0.001).
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Segregation by size in Donax striatus (Donacidae)
Guacira Gil1, Jesús S. Troncoso2 & José Willibaldo Thomé3

Elysia timida (Risso, 1818) is a gregarious Mediterranean opisthobranch mollusc that lives in

shallow waters characterised by low-energy hydrodynamic conditions. The species inhabits

areas along the Mediterranean, Caribbean and subtropical eastern Atlantic coasts, including

coastal lagoons. The latter constitute transitional environments, whose main characteristic

is the instability of their physico-chemical parameters. Physiological adaptations, which are

decisive for survival in these extreme environments, imply a high energetic cost that is re-

flected in growth and reproduction rates, thus, genetic selection aimed at minimizing such

costs can be assumed. Genetic variation in 10 enzyme loci was analysed in samples of Elysia
timida from both coastal lagoon and marine sites. Marine and coastal lagoon populations

were characterised by exclusive allele, and significant differences in allele frequencies were

also detected. The observed heterozygosity was higher in coastal lagoon populations than

in marine populations. Examination of the spatial structure was performed using Nei´s dis-

tances and F statistics, indicating significant genetic differences between marine groups and

coastal lagoon populations. Multivariate analysis of allele frequencies also suggested that

different arrays of genotypes prevail in lagoon samples compared to marine ones. High ge-

netic distances between Mar Menor and Mediterranean populations (Nei’s D = 0.1135) and

the low gene flows detected may indicate insufficient cohesion among sampled popula-

tions, which could lead to speciation. Specimens collected from the two populations were

studied based on the external and internal morphology and and anatomy (radula). The tax-

onomic and genetic results are also discussed in relation to the separation of E. timida into

two morph differentiations or two subspecies.
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The submarine seagrasses meadows represent one of the most important habitats existing

in the soft-bottom of the coastal waters around the world. This importance lies in the major

richness and animal density that they support in comparison with the adjacent unvegetated

bottoms. The composition of molluscan assemblages associated to seagrasses meadows

(Zostera marina and Cymodocea nodosa) in the coastal waters of the western Mediterranean

(Alboran Sea) is actually little known.

Samples of macrobenthic fauna were collected during summer 2004 at 3 localities in South

Spain (2 meadows of Cymodocea nodosa and 1 of Zostera marina). The sampling of each

meadow was located on the 4 cardinal meadow edges (North, South, East, West). The taxo-

nomic identification was carried out to the species level and more than 40 different species

were found. Also, biomass of the seagrass (leaves and rhizomes) was quantified for each

sample.

With all these data, statistical analysis (univariate and multivariate) and lineal regresion be-

tween the biomass and the diversity were conducted to test the influence of the meadow

complexity on the composition of the malacological fauna.

Laboratorio de Biología
Marina, Dept. 
de Zoología, Facultad 
de Biología, Universidad
de Sevilla, Avda. Reina
Mercedes 6, 41012 Sevilla
(Spain)
1 bioroi@hotmail.com
2 jcgarcia@us.es

Molluscan assemblages of the Western Mediterranean seagrasses meadows
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At which point of the life cycle of a sea slug does the storage of secondary metabolites start?

Is this different in sea slugs using diet-derived chemicals and those making their own

biosynthetic chemicals? In fact, very few data are available on the development and life cy-

cles of sea slugs (Gastropoda: Opisthobranchia). Usually they possess planktotrophic larvae

which develop slowly, although many species do have short larval phases or even direct

development. In recent years, these animals have been widely studied because of their in-

teresting defensive systems, which comprise mechanical, behavioral and chemical strate-

gies. The studies on the chemical ecology of this group revealed a large variety of natural

products and chemical strategies which may be used against sympatric predators for de-

fense. Some of the molecules employed come from the diet on which the sea slugs feed up-

on and are incorporated into tissues or specific organs or structures, while other com-

pounds are de novo biosynthesized by the opisthobranchs. In order to answer the questions

reported above, we selected species with different strategies: Doris verrucosa and Elysia timi-
da which biosynthesize its own metabolites, Hypselodoris picta, which obtains compounds

from diet, and Hypselodoris orsinii which transforms dietary metabolites. We cultured these

species in the laboratory and then we analyzed the presence of the chemicals during their

early development by using HPLC. Preliminary results indicate that early larval phases of

D. verrucosa do not contain the verrucosins, while another compound, xylosil-MTA, instead,

is present only during the first days of development, and therefore biosynthesis of verru-

cosins starts after the early larval phases. H. picta, instead, does not possess any defensive

chemical from the prey in the larval phases. These results will be discussed in the frame of

current research on chemical ecology of opisthobranchs.
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of sea slugs (Opisthobranchia)?
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Nell’ambito di un’indagine conoscitiva di comunità bentoniche del Porto di Napoli sono

state valutate specie tassonomiche, modalità di insediamento, ruolo di fattori temporali,

stagionali e biotici. I campioni ottenuti mensilmente, mediante grattaggio da pannelli di

Conatex immersi a differenti profondità (0-2,5 m), sono stati sottoposti a determinazione

sistematica previa fissazione ed osservazione microscopica. Le facies insediate sui pannelli

sono notevolmente simili tra loro alle differenti profondità e nelle varie stagioni per quanto

concerne il tipo di specie, fatta eccezione per Mytilus galloprovincialis. Tale specie, presente

nel biofouling della maggior parte dei porti mediterranei, per insediarsi ha bisogno di un

substrato biologico alquanto consolidato, quasi sempre costituito da Serpulidi e Balani. Le

larve di mitilo si riscontrano sui pannelli immersi nel periodo primaverile o estivo che pre-

sentavano un substrato biologico di età compresa tra sei e nove mesi. Soltanto i pannelli su-

perficiali (profondità ≤ 1 m) sono risultati interamente ricoperti di mitili; nei pannelli im-

mersi a profondità superiori il raggiungimento delle facies a mitilo, è notevolmente rallen-

tato ed è preceduto soprattutto da un substrato duro costituito da associazioni di Serpulidi

con Balani, Briozoi ed Ascidiacei, che si riscontrano su corpi sommersi in ambienti eutrofiz-

zati di moda calma.

* PON - Ricerca; Progetto “SABRIA” n. 7175.
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Mytilus galloprovincialis: biofouling e stagionalità*
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Nassarius corniculus is a common scavenger species widely distributed in the Mediterranean

brackish environments. N. corniculus populations, as a consequence of the developmental

mode, are under a strong environmental selection such as for other brackish taxa.

This species is characterised by the lack of metapodial tentacles and by a variable radular

pattern which is a typical anatomical feature of nassarids members.

In order to compare environmental adaptation (coastal lagoon system and open marine wa-

ter) with the morphology variability and the genetic structure, we analyzed three different

populations of Nassarius corniculus. The first one from the Faro Lagoon, in Sicily, the second

one from the harbour of Naples and the last one from the Fusaro Lagoon from the Gulf of

Gaeta.

We tested two different molecular markers: the mitochondrial 16S region, in order to assess

sibling and/or cryptic species and morphtypes variability and the nuclear ribosomal inter-

nal transcribed spacers to detect differences at population level.

1 Stazione Zoologica “A.
Dohrn”, Benthic Ecology
Laboratory, Punta San
Pietro, Ischia (NA) (Italy),
fpatti@szn.it
2 Via Ugo Niutta 4,
80128 Napoli (Italy)

Morphology and genetic variability of Nassarius corniculus
(Olivi, 1792) (Caenogastropoda: Nassariidae)

Alessandra Iannotta1, Francesco Toscano2 & Francesco Paolo Patti1
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Among the various factors that affect the success of a cryopreservation procedure is a bal-

ance between the biotoxicity of the cryoprotectant and the protection afforded during freez-

ing and thawing of the cell to be cryopreserved (Chao et al., 1997; Lahnsteiner et al., 1996).

The aim of this research was the evaluation of the effects of various cryoprotectants, to vari-

ous concentrations and different times of exposure, on the motility of the oyster Ostrea
edulis spermatozoa. Aliquots of spermatozoa were incubated in sea water (37%o) at +0-2°C

(Ieropoli et al., in press), with the following cryoprotectants: dimethylsulfoxide (Me2SO), eth-

ylene glycol (EG), 1-2 propylene glycol (PG), glycerol (GlOH) in final concentrations of 5, 7,

10 and 15% and methanol (METOH) in final concentrations of 2, 4, 8 and 10%. After 10, 20

and 30 minutes of the incubation period with the cryoprotectants, the spermatozoa were

used for the evaluation of the motility classes (Fabbrocini et al., 2000). The control was se-

men incubated in sea water without a cryoprotectant, at the same temperature and for the

same time as the samples. The results obtained showed a particularly toxic effect on the

motility of the spermatozoa for all the concentrations of PG and of GLOH and for the alone

Me2SO at concentration of 15% after only 10 minutes of incubation, indeed, these concen-

trations caused a drastic reduction of 50% motile spermatozoa compared to the control (p <

0.05). For the other cryoprotectants was observed none toxic effects on spermatozoa motili-

ty up 30 minutes compared to the control (P > 0.05). In conclusion Me2SO of 5, 7 and 10%,

EG at concentrations of 5, 7, 10 and 15% and METOH (all concentrations) can be used to

verify the efficacy in the cryoprotection, experimenting species-specific freezing protocols.
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Questo studio è stato condotto nel centro di depurazione e stabulazione molluschi sito a

Baia di Bacoli (Na) tra il mese d’aprile e ottobre 2002. Sono stati raccolti campioni di Mytilus
galloprovincialis, Tapes philippinarum, Tapes decussatus su un totale di 880t di molluschi di

provenienza campana, italiana, francese, spagnola e greca. I criteri di allevamento sono sta-

biliti dal D.lg. 530/92 che recepisce la Direttiva CEE 91/492. È una normativa comune a tut-

ti i Paesi dell’Unione Europea ed impone una classificazione delle aree di produzione in

base alla quale vengono individuate le modalità di vendita del prodotto. I parametri micro-

biologici previsti dal Decreto Legislativo n.530 del 30/12/1992 sono: determinazione dei

Coliformi fecali, Escherichia coli, Salmonella sp. Le analisi presso questo centro sono state ef-

fettuate all’ingresso e all’uscita del prodotto per valutare l’abbattimento della carica micro-

bica. Il lavoro svolto mi ha permesso di affrontare la problematica della coltura, della depu-

razione, della distribuzione e della vendita dei molluschi bivalvi vivi. Il problema è di

ampia portata poiché il settore è frammentato tra centri di allevamento, di trattamento e

punti vendita. I molluschi che giungono al centro depurazione vengono immessi in 15

vasche alimentate con acqua di mare trattata con un depurante. Dopo un periodo di tempo

che va dalle 6-8 ore alle 48 ore, a seconda dell’inquinamento presente, i molluschi passano

al centro di spedizione dove viene confezionato per la vendita immediata o conservato

nelle celle frigorifere. I dati ottenuti sono stati:

Pre-depurazione Post-depurazione

25% delle cozze molto contaminata dopo 8 h l’abbattimento è pari al 97%

il 78% delle vongole molto contaminate dopo 12 ore l’abbattimento è pari al 94%

Conclusioni

Rispettando i parametri del Decreto Legislativo n.530/92 si ottiene un’elevata efficienza

depurativa, ma questo non protegge da un’eventuale ricontaminazione con la vendita al

dettaglio infatti questo è uno dei problemi più significativi. I punti vendita al dettaglio de-

vono rispettare il D.L.530\92, secondo il quale i mitili devono essere venduti in una con-

fezione chiusa con il sigillo del controllo sanitario, invece, è esperienza comune assistere al-

la vendita di mitili in vasca in attiva opera filtratoria, in acque di dubbia provenienza che

determinano la ricontaminazione del prodotto. Per questo motivo il processo di depu-

razione risulta vanificato.
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I Rissoidae sono una famiglia di Molluschi Gasteropodi presenti in tutte le acque del globo

e ampiamente diffusi nel Mediterraneo con un centinaio di specie distribuite a varie profon-

dità. Il loro habitat, è dato generalmente da alghe (o da rocce) dello strato fogliare della fa-

nerogama marina Poseidonia oceanica. Un recente studio condotto su Frigidoalvania brychia,

Rissoidae dell’Atlantico nord-ocidentale, ha evidenziato un marcato differenziamento delle

popolazioni a carico del gene mitocondriale 16S ed in relazione alle differenti condizioni ba-

timetriche. Obbiettivo del lavoro è stato di caratterizzare una porzione del gene 16S in 10

specie mediterranee di Rissoidi, raccolte nella Baia di Fetovaia, attraverso amplificazione

genica, clonaggio e sequenziamento.

L’analisi comparativa delle sequenze 16S e quella filogenetica condotta con differenti meto-

di di costruzione di alberi evolutivi hanno fornito risultati coerenti con la sistematica mor-

fologica del gruppo, in cui le sequenze specifiche di Rissoa e di Alvania formano cluster

omogenei.

La caratterizzazione molecolare del marcatore 16S nei rissoidi del Mediterraneo ha permes-

so di identificare sequenze specie-specifiche, sulla base delle quali sarà possibile costruire

coppie di primer per l’amplificazione di studi di genetica di popolazione per verificare l’esi-

stenza di strutturazione delle popolazioni delle varie specie in rapporto alla distribuzione,

alle condizioni ambientali ed il tipo di habitat.
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Variabilità molecolare in molluschi Gasteropodi
della famiglia Rissoidae della Baia di Fetovaia
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Los moluscos son animales abundantes en el océano y en el continente, con los que se

pueden realizar diferentes tipos de estudios, por estos motivos ofrecen, para los profesores

de biología y de zoología, un amplio abanico de posibilidades de prácticas en cada uno de

los niveles de enseñanza (básica a universitaria). Trabajar con este variado grupo animal

hace que resulte atractivo el estudio de los seres vivos o de la zoología para los alumnos

que se inician en este campo.

En esta comunicación se presentan las opciones para abordar, desde diferentes ángulos, la

introducción al estudio de un grupo animal, como son: su recolección en el medio natural,

el manejo de animales vivos, el seguimiento del ciclo biológico, algunos aspectos etológicos,

el estudio de sus sentidos, la anatomía externa e interna, su clasificación, o las formas y

adaptaciones de las conchas.

Se puede relacionar este estudio con otras ramas de la ciencia como son: la química y la bio-

química (análisis de componentes inorgánicos y orgánicos), las matemáticas (trabajos es-

tadísticos y geométricos), la ecológica, la geología (por su amplio registro fósil) y la

economía.

Todos estos trabajos desarrollan diferentes capacidades en cada uno de los ámbitos indica-

dos, destacando: la observación, las habilidades en técnicas de dibujo y fotografía, el análi-

sis químico y actividades deportivas como el buceo.

De cada práctica se indica: el nivel educativo en el que puede desarrollarse, el grado de difi-

cultad o profundidad para cada nivel y un esquema de su desarrollo. También se presenta

la forma de organizar a los alumnos, la valoración y la evaluación de cada actividad.

El mapa conceptual ofrece una visión global del trabajo.
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Los moluscos han sido fuente de alimento para el Hombre, desde tiempos remotos, en to-

dos los lugares, recolectados en el mar o en la tierra. En Europa su explotación, cultivo y

comercio es antiguo. Las especies utilizadas eran aquellas que se encontraban en la costa o

sus cercanías. En la actualidad las especies comercializadas proceden de, prácticamente, to-

dos los lugares del planeta.

En este trabajo se presentan los resultados de la investigación llevada a cabo a lo largo de

los años 2004 y 2005 en las diferentes empresas distribuidoras y mercados de Pamplona, a

fin de encontrar las diferentes especies que se venden en los mismos. También se ha estudi-

ado la forma en que son comercializados: fresco, congelado y envasado; así como el nombre

común, nombre científico; su obtención (extractivo o cultivo).

El origen geográfico de los moluscos marinos incluye: Europa, Asia, y Sudamérica, ex-

puesto en forma de mapa.

Las especies más frecuentes se citan seguidamente:

Gasterópodos terrestres: Helix aspersa Müller, Otala punctata (Müller), Iberus alonensis
(Férussac), Cepaea nemoralis (Linnaeus). Gasterópodos marinos: Littorina sp., Buccinum sp.
Bivalvos marinos: Almejas Venerupis spp., Chirla Chamelea gallina (Linnaeus), Vieira Pecten
manximus (Linnaeus), Zamburiña Chlamys varia (Linnaeus), Navajas Solen spp., Ostra Ostrea
edulis Linnaeus, Ostra portuguesa Gryphaea angulata (Lamarck) Mejillón Mytilus edulis
Linnaeus, Berberecho Cerastoderma edule (Linnaeus), Almeja chilena Venus antiqua King &

Brodrip, Navaja chilena Ensis macha (Molina), Navajuela chilena Tagelus dombeii (Lamarck).

Cefalópodos: Calamar Loligo vulgaris Lamarck, Dosidiscus gigas D’Orbigny, Sepia Sepia offici-
nalis (Linnaeus), Sepia índica Sepia pharaonis (Linnaeus), Chopito Sepia elegans D’Orbigny,

Pulpo Octopus vulgaris Lamarck, Puntillita Alloteuthis sp.
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Il presente studio è parte del progetto STM (Scienze e Tecnologie Marine) che ha come scopo

la caratterizzazione genetica di organismi marini commercialmente importanti per la

Sardegna. Nel Mediterraneo è presente la vongola verace, con la specie Tapes decussatus, autoc-

tona, e la Tapes semidecussatus, specie alloctona di origine filippina, immessa nei nostri mari a

scopi commerciali. Ci si propone di individuare dei marcatori molecolari adatti alla caratteriz-

zazione genetica di T. decussatus, un mollusco pregiato che riveste un ruolo importante nell’e-

conomia dell’Isola. È stata campionata e studiata una popolazione dello Stagno di Mistras, si-

tuato nella costa centro-occidentale sarda. Il lavoro prevede la tipizzazione di marcatori mole-

colari su due regioni del DNA mitocondriale con diversi gradi di variabilità: la regione codifi-

cante del citocromo b (Cytb), regione conservativa adatta per confrontare popolazioni di spe-

cie diverse (riconoscimento interspecifico) e la D-loop (“Regione di Controllo” non codifican-

te), caratterizzata da ridotta funzionalità ed evoluzione più rapida di altre regioni di DNA mi-

tocondriale, quindi particolarmente idonea per studi di variazioni intraspecifiche. Frammenti

delle due regioni sono stati amplificati con primers universali degenerati, sequenziati e analiz-

zati mediante il software applicativo ClustalW. Le sequenze specifiche ottenute possono forni-

re informazioni utili per analisi filogenetiche e per la discriminazione della specie.

La ricerca viene ampliata con la caratterizzazione di altre popolazioni della stessa specie

campionate in altri siti. L’obiettivo è quello di confrontare le diverse popolazioni, i cui risul-

tati saranno utili per ampliare la conoscenza sulla Tapes decussatus e monitorare possibili

eventi d’ibridazione con la Tapes semidecussatus. Tutte le sequenze ottenute saranno deposi-

tate in banca dati internazionale.
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Analisi di marcatori mitocondriali di una popolazione naturale
della vongola verace Tapes decussatus della Sardegna

Florenza Lentini1, 2, Gaetano Ciarcia2 & Zuzana Smolenicka1

Iberus gualterianus includes a group of terrestrial endemic snails that live in the oriental half

of the Iberian Peninsula. Iberus gualtieranus gualtieranus is currently distributed in three

small populations in Andalusia: Sierra Elvira (Granada), Sierra de Jaén (Jaén) and Sierra de

Gádor (Almería). The most abundant populations appear in Sierra de Gádor, while the oth-

er two populations were originated by historical introductions.

This subspecies is submitted to an important pressure for the habitat decreasing (that con-

sist in changes in uses of the soil and urban development pressure) and for the greatest gas-

tronomic interest in the region where it lives. In order to design measures of protection,

conservation and possible heliciculture is important to know his biological cycle and the

laboratory growth patterns.

Between 1996 and 2001, there were obtained 14 layings of this snail: 8 from Sierra de Gádor

(Group 1); 5 of laboratory culture (Group 2); and another one is a crossing of both groups.

From the hatch, during more than 70 weeks, we took the measures of the individuals week-

ly: weight, maximum diameter and number of spire whorls. The individuals grew with a

humidity around 70%, circadian cycle and temperature in natural conditions. The hiberna-

tion and aestivation periods were respected.

The results obtained indicate that growth pattern of diameter, weight and number of spire

whorls adjust to a cubic equation. We observed that individuals reach the adult age in

about 69 weeks. The shell diameter was about 32,85 mm, the number of spire whorls were

about 4 and the weight average was 3,82 grs.

We conclude that there are significant differences between both studied groups where we

observed that the individuals of the first group presented more diameter than the second.

The individuals of the group 2 have presented more number of spire whorls than the other

group. Weigh differences between two groups are not significant.

* This study has been financed by the project REN2002-00716.
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The widespread colonization of Anodonta woodiana in inland waters in many European

countries may be attributed to the introduction of some non-indigenous fish. Most investi-

gations on the repro-ductive biology of A. woodiana have been carried out on populations

from southern-eastern Asia, which is its original environment. A. woodiana in Italian waters

was first reported in 1999 in the Emilia-Romagna region. A 24-month investigation was per-

formed on reproduction of A. woodiana in a canal near the city of Modena (Emilia-Ro-

magna). Each year from November to the end of August gonads of both males and females

reach maturity, which peaks (in both males and females) between January and March.

Female outer demibranchs incubate ripe larvae (glochidia) from June to August. The sexual

strategy of A. woodiana is different between tropical and temperate areas. The male gonads

in eastern specimens are continuously ripe, while the whole female population ripened in

April-May. The eastern reproductive strategy seems more effective. As regards the interact-

tions between A. woodiana and the fish fauna, we could see the presence of glochidia in five

of the seven fish species captured at about the end of may. Three of these showed simulta-

neous presence of the glochidia of Unio. Only the goldfish (Carassius sp.), widely prevailing

over indigenous fish community, showed an absolute lack of any glochidium whatever.

Concerning the localization of glochidia over the fish body, in both the rudd (Scardola sp.)

and stone morocco (Pseudorasbora sp.) glochidia were exclusively localized in the gills. In

the bittreling (Rhodeus sp.) fish, they were widely spread in the whole ventral side of the

body, besides in the gills. Finally, in both the bleak (Alburnus sp.) and pumpkinseed

(Lepomis gibbosus) Sole fish glochidia were present on all the fins, particularly the dorsal

fins. To preserve indigenous species of freshwater ecosystems, the reproductive strategy

was compared with other Unionids living in the Modena area. Results suggest that

Microcondylaea compressa and Unio pictorum mancus may be damaged by the presence of this

non-indigenous species, while Anodonta sp. does not seem to be in competition with A.
woodiana.
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La transfaunazione e l’introduzione di specie esotiche è un fenomeno ormai globale, sem-

pre più sentito per i suoi effetti negativi sia a livello economico che ambientale. Il grado di

invasività dei molluschi alieni varia molto tra una specie e l’altra e dipende dalla biologia,

dal veicolo di propagazione, dalla disponibilità di una nicchia ecologica, dalla compatibilità

con il nuovo habitat e dall’integrità di questo. Per combattere l’introduzione e la diffusione

delle specie aliene il metodo più efficace è la prevenzione. Con le nostre ricerche sulla pre-

senza e sulla distribuzione della malacofauna alloctona si è voluto contribuire alla cono-

scenza della situazione italiana, fornendo la rappresentazione cartografica su mappe UTM

della distribuzione aggiornata dei molluschi terrestri e acquidulcicoli, realizzata raccoglien-

do dati bibliografici e inediti, frutto di ricerche sul campo.

Le cause dell’introduzione sono quasi sempre antropiche e possono essere accidentali (trami-

te pratiche agricole, immissioni ittiche, acquariofilia) o volontarie (elicicoltura, perlicoltura).

In Italia si hanno notizie di molluschi alieni non marini fin dalla metà del 1800, ma oggi il

fenomeno è diventato macroscopico e coinvolge 26 specie, 14 terrestri e 12 d’acqua dolce.

La distribuzione sul territorio è variabile: Physa acuta ha colonizzato tutte le regioni italiane

e, essendo presente sin dal XIX secolo, è stata praticamente considerata come un’entità della

malacofauna locale; altre specie acquatiche e terrestri (Potamopyrgus antipodarum, Helicodi-
scus singleyanus, Paralaoma caputspinulae, Arion lusitanicus) hanno avuto un’esplosione de-

mografica rapidissima e in pochi decenni si sono diffuse in molte regioni d’Italia. Specie ac-

quidulcicole di recente introduzione (Corbicula fluminea, Corbicula fluminalis, Anodonta woo-
diana) hanno un’alta invasività potenziale, dimostrata già in altre nazioni dove si sono accli-

matate, ma attualmente in Italia hanno una diffusione ancora contenuta o localizzata in po-

che aree. Vi sono infine specie, come Helisoma anceps, Melanoides tuberculata, Hawaiia minu-
scula, Ferussacia carnea, con distribuzione limitata che, forse, non potranno mai divenire in-

vasive per limiti biologici, nondimeno possono risultare dannose per la fauna autoctona.
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Molluschi continentali alieni in Italia: presenza e distribuzione
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Durante los meses de julio y agosto de 1997 se realizaron muestreos de campo para carac-

terizar la fauna malacológica de la Ría de Aldán. El área estudiada se encuentra situada al

sur de la Ría de Pontevedra y está delimitada por la Punta Couso y el Cabo Udra. Su entra-

da está orientada hacia el norte y llega a alcanzar los cuarenta y cinco metros en su parte

más profunda.

Los muestreos de campo se realizaron en. Para ello se cuadriculó la ría en 34 estaciones, uti-

lizando las coordenadas marinas de las cartas náuticas. De estas 34 estaciones 7 fueron

desechadas por constituir fondos rocosos o por estar encuadradas fuera de los límites de la

ría. Finalmente se muestrearon un total de 27 estaciones con una draga cuantitativa de tipo

Van-Veen, ampliamente utilizada en este tipo de estudios. Se tomaron cinco réplicas en ca-

da punto de muestreo completando de esta manera una superficie de 0.28 m2.

Se midieron in situ los parámetros químicos del agua y del sedimento. Como datos comple-

mentarios se realizaron análisis granulométricos y del contenido en materia orgánica y en

carbonatos.

Se han determinado un total de 14141 individuos pertenecientes a 126 taxones en la totali-

dad de las estaciones estudiadas, siendo la mayoría bivalvos (60 taxones) y gasterópodos

(60 taxones).

Se han realizado una serie de análisis de afinidad entre las estaciones de muestreo para de-

terminar las diferentes agrupaciones faunísticas presentes en la ría (dendrograma y análisis

MDS). El índice de similaridad aplicado ha sido el de Bray-Curtis, y los datos de abundan-

cia de los taxones han sido transformados por la raíz cuarta. Además se han realizado tam-

bién otro tipo de análisis, como el análisis inverso, análisis BIOENV y análisis CCA. Los re-

sultados obtenidos tras la realización de estas técnicas, nos han permitido concluir que los

fondos arenosos de la Ría de Aldán, muestran, a grandes rasgos, una “comunidad de Venus
fasciata” en los sedimentos más gruesos de la zona externa, mientras que en las arenas finas

de las zonas internas se encuentra asentada una “comunidad de Venus gallina”.
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Férussac (1821: 31, Láms. 39A y 39B) nombró y figuró un helícido endémico de la Península

Ibérica, Helix alonensis (actualmente Iberus alonensis), y fue descrito con más detalle por

Deshayes (1851). El origen del nombre deriva de “Alone”, antigua ciudad griega situada en

las proximidades de Alicante y que se identifica en la actualidad con “Guardamar del

Segura”. Férussac (1821) dio a conocer 5 variedades para esta especie: α, β, γ, δ y ε. Las lo-

calidades citadas en el manuscrito corresponden a Alicante (α, β y δ), Valencia (ψ) y

Almería (ε). Los tres lotes de la localidad de Almería (var. ε) (Lám. 39A, figs 7-9 y Lám. 39B,

fig. 8), con 5 ejemplares en total, parecen no corresponder al taxon alonensis, sino a otro dis-

tinto que está en estudio actualmente y que necesita denominación; por este motivo los

ejemplares asignados a esta localidad (var. ε) se excluyen de los sintipos de H. alonensis. La

serie tipo de Helix alonensis, que se encuentra depositada en el Muséum National d’Histoire

Naturelle de París, se compone de 16 sintipos que se distribuyen de la siguiente forma:

1 - Tres lotes de la variedad α, con uno, tres y tres sintipos, respectivamente (Lám. 39A, figs

1 y 2). 2 - Un lote formado por 5 sintipos, dos de ellos figurados, correspondientes a la var. β
(Lám. 39A, fig. 3) y a la var. δ (Lám. 39A, fig. 6), y otros tres sin figurar ni asignar a ninguna

variedad. 3 - Un lote con un sintipo figurado como variedad δ (Lám. 39A, figs 4 y 5). Según

la etiqueta ha sido recogido “dans les montagnes de Castellnovo”, localidad situada en la

provincia de Castellón. 4 - El último lote está formado por tres sintipos, no asignados a

ninguna variedad.

De la serie tipo de H. alonensis se ha seleccionado como lectotipo el ejemplar figurado (Lam.

39A, figs 1 y 2), que ha sido identificado y separado del resto de sintipos, que deben ser

considerados como paralectotipos.
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Estudio de la Serie Tipo del endemismo ibérico Helix alonensis Férussac, 1821
(Gastropoda, Helicidae)
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Gittenberger (1968) studied the genitalia and the radula of this species for the first time,

starting with two specimens from the Altimira collection, from the locality of La Riba

(Tarragona), and assigned it to the new monotypic genus, Atenia, establishing the new com-

bination Atenia quadrasi.
After trying, for the last 15 years, to locate living Helicodontidae specimens endemic to the

Iberian Peninsula Atenia quadrasi (Hidalgo, 1855), finally, one was eventually found in Pego

(Alicante), a locality that has been visited since 1994.

This find has allowed the collection of new anatomic data concerning the reproductive sys-

tem, the shell, the radula and the jaw. One can conclude that the genus Atenia Gittenberger,

1968 must be definitively included in the Subfamily Lindholmiolinae Schileyko, 1978 with-

in the Family Helicodontidae Kobelt, 1904, in agreement with Schileyko’s criteria (1991)

and confirming the tendency, since Gittenberger (1968), to group Atenia and Lindholmiola to-

gether.
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Haas (1924) described Helicopsis gigaxi arturi from the samples collected in the province of

Tarragona (Spain): “Monte Caro”, “Serra de la Mola de Tortosa” and “la Creu de Santos en

la Serra de Cardó”. The existing lots deposited in the Senckenberg Museum of Frankfurt

have been revised, in particular two paratypes from the “Serra de la Mola de Tortosa”

(nº3978), and the corresponding anatomical studies of the shell and the reproductive system

have been done of the samples collected near the type locality, almost 10 km away in Fredes

(Castellón). The results allow us to conclude that the H. gigaxii arturi is a junior synonym of

Helix ripacurcica Bofill, 1886 (currently Xerocrassa ripacurcica). The lots studied have been

compared with the material type of H. ripacurcica deposited in the Museu de Zoologia de

Barcelona, and the material type of H. montsiciana Bofill, 1890 (MZB, nº 78-0246, 4 synt.; nº

79-5971, 11 synt.), which is also considered a junior synonym of H. ripacurcica. Regarding H.
ripacurcica and H. montsiciana, Haas (1929) pointed out that they are closely related forms,

but that they do not coexist in the same geographical habitat, and Faci (1991), Puente &

Prieto (1992) and Puente (1994) consider that H. montsiciana is a junior synonym of H. ri-
pacurcica. Other lots from the same geographical area deposited in the MZB have been re-

vised. They were collected by Aguilar-Amat and Bofill, contemporaries of Haas, who were

assigned to Helix (Campylaea) oreina and other malacologists were assigned to Helix
Barcinensis, H. (Candidula) striata subsp., Candidula gigaxii arturi or Helicella (Helicopsis) gi-
gaxii arturi: “Plá de Cabra” (nº 81-4583); “de Fonts Caldetas a Mondil” (nº 81-4610); “La

Rápita, barranc font Bruga” (nº 81-4611); “Tortosa. Sierra de Cardó” (nº 81-4612). After our

revision we decided to reassign these lots to Helicella madritensis (Rambur, 1868). We have

also revised two samples from the same geographical area of the Altimira collection, de-

posited in the National Museum of Natural History of Leiden: “Mola de Catí (Cueva

Cambra). El Caro” (Tarragona) and “Beceite, El Parrizal” (Teruel). The study of the genital

parts which are inside some of the shells has allowed us to reassign them to X. ripacurcica.
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The taxonomical status of the Iberian taxon Helicopsis gigaxii arturi Haas 1924
(Gastropoda: Hygromiidae)
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The present survey is a contribution to the knowledge of the Gastropods of three Tunisian

marine sites: the sea of Sousse (in the Center East coast), La Goulette (in the North coast)

and Hammam Ghezaz (in the North East coast). The sampling of the tests was carried on

these coastlines, during the year 2004, it permitted to inventory 32 species whose belong to

20 families (Aporrahaidae, Atyidae, Buccinidae, Bullidae, Cancellaridae, Cassidae, Cerithii-

dae, Columbellidae, Conidae, Cymatiidae, Cypraeidae, Fasciolariidae, Fissularidaee,

Haliotidae, Muricidae, Nassariidae, Naticidae, Patellidae, Tonnidae, Trochidae).

Occupying different depths and varied habitats, these species present various feeding.

All these species are photographed and reassembled according to their ecological distribu-

tion.
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In recent years the first studies have been conducted on reproductive aspects in opistho-

branch molluscs, especially sacoglossans and nudibranchs from the Magellan region, which

extends to the south of Chile and Argentina. Opistobranch molluscs are simultaneous her-

maphrodites, have both copulatory organs and copulation is generally reciprocal, with the

individuals orientated in opposite directions during sperm transfer and storage.

Individuals with low mobility deposit the spawns on the food source, to which they are

closely associated, whereas other individuals spawn on hard, rarely exposed substrates.

Spawn morphology varies widely with respect to shape, size and color, which has an im-

portant taxonomic value. In very small individuals, spawning is important for its localisa-

tion, whereas in species with similar taxonomic characters, the description of the number of

eggs and embryos per capsule may allow their separation. Morphology of the penis is also

varied; the penis may be smooth or unarmed, and armed, with presence of hooks, spicules,

stylets, etc., in which case its description makes an important taxonomic contribution.

This work presents a revision of the information gathered through records (photographs

and videos) in sampling sites of Chile and Argentina during collection of specimens and

further maintenance in laboratory for the study of the reproductive behaviour, type of

spawn and larval development. Larva dispersion of some species in the South Atlantic and

Pacific regions is discussed, and data on penis morphology studied through scanning elec-

tron microscopy is provided.
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Reproductive aspects in opisthobranch molluscs from Argentina and Chile
Claudia Muniain1, Carlos Gallardo2 & Pablo Penchaszadeh1, 3

Nel 1994 il Museo Zoologico dell’Università di Napoli Federico II è stato riaperto al pubbli-

co: a partire da questa data si è intrapresa un’opera di recupero e di revisione delle collezio-

ni. Nel presente lavoro si riporta il catalogo aggiornato e ragionato della collezione di Bivalvi

con particolare riferimento ai reperti della malacofauna napoletana e mediterranea. A tal fi-

ne, è stata effettuata una approfondita indagine archivistica e bibliografica, intesa a colmare

le lacune sulla provenienza dei reperti, oltre ad una dettagliata revisione della determinazio-

ne delle specie di tutti i campioni esistenti nel Museo. Lo studio della collezione dei Bivalvi è

risultato strettamente collegato con le ricerche dei direttori e la storia della malacologia ita-

liana e quindi con gli studiosi del Museo Zoologico, a tale scopo è stata redatta una breve

storia delle ricerche sulla malacologia a Napoli e nell’Italia meridionale per meglio inquadra-

re il contesto storico in cui si è operato. Dall’analisi dei dati è risultato che la collezione dei

Bivalvi del Museo Zoologico di Napoli è derivata dalla fusione di diverse collezioni minori

che, nel corso di circa due secoli, sono confluite nell’unica grande Collezione Malacologica.

Questo incremento è avvenuto nel tempo senza una vera programmazione e senza un crite-

rio corretto di catalogazione. Inoltre nel dopoguerra la collezione è stata oggetto di trafuga-

menti e manomissioni, e negli ultimi 20 anni è stata esposta all’incuria e alle cattive condizio-

ni di conservazione: per questa ragione lo studio dei reperti conservati è risultato estrema-

mente complesso e delicato. La Collezione dei Bivalvi è attualmente composta da 453 reperti,

ripartiti in 9 ordini, 56 famiglie, per un totale di 273 specie. I reperti sicuramente più impor-

tanti sono: il lectotipo di Parthenope formosa Scacchi, 1833, e i tre sintipi di Erycina pisum
Scacchi, 1836, tutti appartenenti alla fauna del Golfo di Napoli. Sono inoltre elencati i tre ge-

neri e le 10 specie di Bivalvi istituiti da Arcangelo Scacchi, i cui tipi un tempo erano conser-

vati in collezione, e oggi non più presenti. Tra i reperti più importanti dal punto di vista fau-

nistico, è presente in collezione un esemplare di Unio mancus raccolto nel Fiume Calore che

rappresenta la prima segnalazione di questa specie per la Provincia di Avellino. In collezione

figurano inoltre reperti appartenenti a specie minacciate e protette da leggi internazionali. La

collezione pur non avendo un elevatissimo numero di esemplari, raccoglie comunque specie

provenienti da tutto il mondo (dalla Norvegia all’Antartide), sia marine che dulciacquicole.
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I Bivalvi del Museo Zoologico dell’Università di Napoli Federico II.
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della collezione con note storiche
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We summarise and analyse the data on the distribution of unionids (Bivalvia: Unionidae

Rafinesque, 1820) in the Slovak Republic. Seven species are currently recognized: Unio cras-
sus, U. pictorum, U. tumidus, Anodonta anatina, A. cygnea, Pseudanodonta complanata and

Sinanodonta woodiana. Accounts of these species date back to the beginning of the 18th centu-

ry (Marsigli, 1726). Three time periods are shown on the maps: for records before 1983, be-

tween 1983 and 1996, and after 1996. Until 1982 only 36 publications contained information

on large freshwater mussels, and most refer to single localities. From 1982 until 2005 this

number tripled, and, currently, 438 records are known. 

Unionids can be considered lowland species. Of the, Unio crassus is the species found fur-

thest upstream in running waters. In fact, most of the recent records are from hillside

streams. Anodonta anatina was circumstantially found in reservoirs at higher altitudes. In

lowland parts of Slovakia, especially in the  eastern Slovakian plain, unionids are frequent-

ly found in artificial bodies of water (canals, artificial lakes, fishponds).

The conservation status of unionids appears favourable at present, but there are remarkable

regional differences. Today, Unio crassus receives particular attention due to its listing in An-

nex 2 of Directive 92/43/EEC as a species of Community interest. As the map shows,  the

eastern part of Slovakia currently harbours the majority of all known populations of Unio
crassus.

In general, the maps must be interpreted cautiously since the methodology was not uni-

form and the research was not conducted with equal intensity over the whole study period

for the entire country. This represents a general problem  for comparative elaboration of his-

toric and present data. Therefore, any conclusions that certain areas may lack unionids

must be carefully considered. The absence of data for particular localities may only mean

that no one has surveyed the area or published their findings.

C}EJKA T., ELEXOVA, E., 2003. Mollusca in S }PORKA, F. (ed.), Vodné bezstavovce (makroeverte-

bráta) Slovenska, súpis druhov a autekologické charakteristiky. Slovensky; hydrometeoro-

logicky ; ústav, Bratislava, 590 pp.

LISICKY;, M.J., 1991. Mollusca Slovenska. Veda SAV, Bratislava, 344 pp.

MARSIGLI, A.F., 1726. Danubius Pannonico-Mysicus observationibus geographicis, astrono-

micis, hydrographicis, historicis, physicis perlustratus et in sex Tomos digestus. Tom. IV.

Hagae Comitum et Amsterodami.

S }TEFFEK, J., 1994. Current status of the molluscs of Slovakia on relation to their exposure to

danger. Biologia (Bratislava) 49 (5): 651-655.

S }TEFFEK, J., GREGO, J., 2002. The checklist of molluscs (Mollusca) occuring in the Slovak
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Microcondylaea bonellii A. Férussac, 1827 (= M. compressa Menke, 1828) has a restricted distri-

bution area (Po catchment basin to Northern Greece, Modell, 1951; Jaeckel et al., 1957). The

species is in decline and for effective protection data about its biology and ecology are es-

sential. Living mussels were observed in the laboratory and in the field (torrente Versa

stream, river Vipacco/Vipava, province of Gorizia, Italy, both in the river Isonzo/Soca

catchment basin). Observations were made in 1991, 1992, 2001 and 2003.

Reproductive cycle and reproductive behaviour

The gonadal activity shows an active phase of ca. 10 months followed by a resting phase of

ca. two months (July, August) (Cencetti, 1994). In both sexes gonads contained all stages of

gametocytes at the same time. Like Unio and Potomida (Nagel, 2004), M. bonellii is a short-

time breeder that incubates larvae in spring/early summer for some weeks. Eggs and

glochidia were found from early April to June in the four marsupial demibranchs.

Under field and laboratory conditions mussels expelled cream-white masses of marsupial

content that took the form of a “pair of trousers” but later separated into single cylinders.

They contained eggs or developing larvae, including fully developed, infectious glochidia

embedded in a filamentous matrix. We interpret these objects as conglutinates (Watters,

2001), which is the first account of conglutinate production in a European unionid species.

In the laboratory a gravid mussel was kept isolated. It released its larvae and after 25 days

again expelled conglutinates containing eggs, which is the first record for this species of

multiple gravidity and of becoming gravid in isolation.

Habitat

Population densities varied between 16 and 25 m-2 in different sections of the torrente

Versa. M. bonellii apparently prefers the stream channel and moderate to fast flowing sec-

tions over stagnant water, thus confirming early observations of von Gallenstein (1894).

Higher densities were also observed in pools and among the roots of Schoenoplectus
lacustris. The preferred bottom substratum is fine to coarse-grained sand that is lying in sta-

ble banks and eventually overgrown by higher water plants like S. lacustris.
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Il Museo di Zoologia dell’Università di Padova nasce dalle ricche collezioni naturalistiche e

archeologiche radunate da Antonio Vallisneri (1661-1730), ordinario di Medicina all’Ateneo

patavino, e donate dal figlio Antonio Vallisneri jr. La maggior parte del materiale oggi conser-

vato risale però al XIX secolo, con pochi reperti dell’originaria collezione settecentesca (tra cui

due nautili). Per quanto riguarda i molluschi, una parte è conservata in liquido e consta di cir-

ca 50 vasi con esemplari provenienti prevalentemente dallo Stretto di Messina e acquisiti nel

periodo in cui l’Istituto era sotto la direzione del prof. D’Ancona (1937-1964); un’altra parte,

più modesta, è costituita da esemplari conservati a secco. Molti reperti citati nei cataloghi sto-

rici non sono pervenuti fino ai giorni nostri. Esiste inoltre una pregevole bacheca ottocentesca

contenente gasteropodi e bivalvi, di acqua dolce e terrestri, conservati a secco e appartenenti

alla Collezione di E. De Betta, rivista da Marcuzzi et al. (1970) ed attualmente in studio.

Il Museo di Zoologia dell’Università di Padova possiede inoltre una sede distaccata presso la

Stazione Idrobiologica di Chioggia (VE), dove dal 1968 è collocata la storica collezione della

fauna adriatica appartenuta all’Istituto Italo-Germanico di Rovigno (1891-1945) e alla più anti-

ca collezione della Stazione Zoologica di Trieste (1875). Dopo un lungo periodo di abbandono,

l’interesse nei confronti di questa Collezione si è recentemente risvegliato e attualmente è in

corso il risanamento dei preparati, la revisione tassonomica e la ricatalogazione di tutto il ma-

teriale presente, proveniente dall’Alto Adriatico, soprattutto dal Golfo di Trieste e dalle zone

vicino Rovigno, raccolto, per la maggior parte nel periodo compreso tra il 1875 e il 1943.

Grazie ai recenti finanziamenti, agli interventi di recupero e al crescente interesse

dell’Ateneo per le sue collezioni museali ci auguriamo che in breve tempo le Collezioni

possano essere definitivamente restaurate, conservate ed esposte in luoghi idonei, che per-

mettano una maggior fruibilità sia a studiosi e ricercatori, sia ad un pubblico più ampio.
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Recupero delle collezioni storiche di molluschi appartenenti
al Museo di Zoologia dell’Università di Padova

Paola Nicolosi1, Marta Meneghini, Carlotta Betto, Paola Cisotto2, Sandra Casellato2 & Margherita Turchetto2

Karyological data of Antarctic Mollusca are very few and so far limited to the chromosome

number of three nudibranchs, Austrodoris kerguelensis (2n = 26), Tritoniella belli (2n = 32) e

Chitona georgiana (2n = 32) and of a Neogastropod, Neobuccinum eatoni (2n = 68). Recently

we started a chromosomal study on specimens of different classes of Mollusca collected

from rocky bottoms near the Italian Antarctic Mario Zucchelli Base of Terra Nova Bay dur-

ing the 19th and 20th Italian expeditions of PNRA. So far, reliable results have been obtained

on a pectenid, Adamussium colbecki, on a buccinid, Neobuccinum eatoni, and on a chiton,

Nuttallochiton mirandus. In N. eatoni we confirm the diploid number of 68 chromosomes

with two pairs of subtelocentric and 32 pairs of biarmed elements. A. colbecki possesses 2n =

38 chromosomes with two pairs of telocentric and 17 pairs of biarmed elements. The kary-

otype of N. mirandus consists of 2n = 32 chromosomes; the first pair is metacentric and

sharply larger than the other pairs, all of them are telocentric, with the exception of a pair

resulting submetacentric. Furthermore, the last pair contains microchromosome elements.

In the three studied species, NOR- FISH and Ag-NOR and CMA3 banding staining evi-

dence loci of NORs on a single chromosome pair. Heterochromatin is essentially centromer-

ic in A. colbecki and N. mirandus, but resulting positive both to DAPI and CMA3 in the for-

mer species and positive only to DAPI in N. mirandus. In N. eatoni heterochromatin is DAPI

positive and distributed essentially on telomeric regions of all chromosomes. In A. colbecki
we have isolated and characterized a satellite DNA family, named pACS, which results AT

rich and hybridises on centromeric regions of three chromosome pairs. Molecular character-

ization and evolution of heterochromatin in N. eatoni and N. mirandus is in progress. The ob-

tained results indicate that the three studied species retain plesiomorphic karyological char-

acters and are relevant to put forward hypothesis for the chromosome evolution in their re-

spective family, as well as in Mollusca as whole.
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The karyology of three mollusca from Antarctica
Gaetano Odierna1, Gennaro Aprea1, Marco Barucca2, Maria Assunta Biscotti2,

Adriana Canapa2, Teresa Capriglione3 & Ettore Olmo2



Po
ster

/ Posters

79

This study was carried out along the Turkish Aegean coasts between 2000-2003 years. As a

result of evaluation of the samples taken from various depths (3-220 m) and biotopes, a to-

tal of 129 individuals belonging to 10 Polyplacophoran species [(Lepidopleurus cimicoides
(Monterosato, 1879), Lepidopleurus bedullii (Dell’Angelo & Palazzi, 1986), Hanleya hanleyi
(Bean in Thorpe, 1844), Callochiton septemvalvis (Montagu, 1803), Lepidochitona cinerea (Lin-

naeus, 1767), Lepidochitona furtiva (Monterosato, 1879), Lepidochitona monterosatoi Kaas & van

Belle, 1981, Chiton olivaceus Spengler, 1797, Chiton corallinus (Risso, 1826) and Acanthochitona
fascicularis (Linnaeus, 1767)] were determined. Of these, Lepidopleurus cimicoides and

Lepidochitona furtiva were reported for the first time from the Aegean Sea and Hanleya han-
leyi from the Aegean coasts of Turkey. Distinctive and ecological characteristics of these two

species were considered in this study, while information on the different ecological charac-

teristics of the remaining Polyplacophoran species encountered in the research area were al-

so pointed out.
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Lepidopleurus cimicoides (Monterosato, 1879) and Lepidochitona furtiva
(Monterosato, 1879): two new reports for the Polyplacophora (Mollusca)

fauna of the Aegean Sea

Bilal Öztürk1*, Alper Dog̈an1°, Mesut Önen1# & Cem Çevik2

Nell’ambito del progetto di ricerca MIGORIA P (Modelli Integrati per la Gestione Ottimale

delle Risorse Ittiche e di Acquacoltura in Puglia) finanziato dalla Regione Puglia è stato

possibile effettuare una campagna di prospezione bentonica al largo delle coste pugliesi, su

fondali incoerenti del golfo di Manfredonia tra i 15 e i 105 m di profondità. Nell’ambito del

suddetto progetto di ricerca è stato effettuato un campionamento quali-quantitativo (marzo

2004) in 12 stazioni. Tale campionamento ha previsto in ogni stazione un dragaggio (draga

a slitta modello Hessler e Sanders modificata, con un’apertura di 70 x 35,5 cm) e 5 bennate

(benna Van Veen con una superficie di presa di 0,1 m2 ed un volume di 0,02 m3). La compo-

nente a molluschi, è risultata alquanto scarsa, almeno per quanto concerne la presenza di

animali vivi al momento della raccolta.

L’analisi dei sedimenti ha evidenziato fra i 15 e i 20 m, in un fondale sabbio-fangoso, la pre-

senza di una comunità a Corbula gibba con rari esemplari di Nucula nucleus, Abra prismatica e

Turritella communis. Tra i 50 e 70 m è stata rinvenuta una comunità tipica delle biocenosi dei

Fanghi Terrigeni Costieri caratterizzati dalla abbondante presenza di Turritella communis. A

profondità maggiori questa comunità viene sostituita dalle biocenosi dei fanghi detritici in-

fangati in cui si rinvengono le specie caratteristiche del circalitorale incoerente come Nucula
sulcata, Thyasira bipartita, Trivia artica nonché numerose spoglie di specie tipiche di queste

biocenosi.
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Malacofauna dei fondi incoerenti del golfo di Manfredonia
Pietro Panetta, Francesco Mastrototaro & Alfonso Matarrese



Speciation requires the acquisition of reproductive isolation, and insularity oblige species to

reduce their dispersal ability increasing speciation. Consequent differences in dispersal ca-

pabilities should result in different genetic structure of populations and play an important

role in speciation mechanisms.

Species belonging to the family Rissoidae have adopted complex strategy of life develop-

ment and are well known for the taxonomic difficulties caused by their phenotypically vari-

able shells. The systematic assessment of Rissoa auriscalpium complex, consisting of two

common forms living on the leaves of the Mediterranean seagrass Posidonia oceanica, is to

date controversial due to contrasting results obtained, on one hand by electrophoretic data

and on the other, by morphological, developmental and ecological data. Here we analyzed

partial sequences of two mitochondrial genes (COI, 16S) in sympatric populations of the

two forms.

Based on the apparent weakness of interspecific barriers, the genetic and ecological similar-

ities and the morphological and reproductive differences between both species, and our

molecular data, we suggest that poecilogony is in this case probably the main cause of in-

cipient speciation.
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Poecilogenesis in Rissoa auriscalpium complex (Caenogastropoda: Rissoidae).
Poecilogony engine of speciation

Mauro Panico & Francesco Paolo Patti

The Epitoniidae comprises a highly diverse group of marine caenogastropods, whose mem-

bers are distributed worldwide, from the intertidal zone down to the bathyal, and are ec-

tosymbionts of corals (including reef-building species) and sea anemones, on which they

feed. The family has been grouped with Triphoroidea, Eulimoidea and Janthinidae in the

infraorder Ptenoglossa on the basis of certain shared characters, a ptenoglossan radula, an

acrembolic proboscis and open pallial genital ducts. Yet, recent studies show that the radula

of epitoniids is quite diverse and, in certain species, it does not fit the ptenoglossan model.

With the closely related Janthinidae, the epitoniids share also the production of complex

spermatozeugmata, a protandric life cycle, a similar protoconch and a pigmented mantle

organ. Current classifications of the group rely exclusively on shell and opercular charac-

ters and deserve a revision that should consider among others anatomical and biological

characters. Unfortunately, except for less of a dozen species, the anatomy of epitoniids is al-

most unknown, and other aspects of their biology (feeding biology, larval development,

etc.) have been chiefly studied in a few tropical species associated to scleractinians. We here

present the results of a comparative study undertaken on the anatomy and biology of three

temperate epitoniids living symbiotically with sea anemones, Epitonium fabrizioi, Epitonium
georgettinum and Epitonium pulchellum. E. fabrizioi and E. georgettinum are species of the

Chubut Province, Argentina. The former lives in tide pools of rocky shores associated to the

sea anemone Phymactis clematis, while the latter on soft bottoms, sometimes associated to an

unknown sea anemone. E. pulchellum is a rare Mediterranean species, sometimes found in

the infralittoral close to the base of Anemonia sulcata. The three species lay egg-capsules cov-

ered with sand grains and connected by a mucous string and have a planktotrophic larval

development. Their reproductive apparatus show the same organisation, while the feeding

apparatus differ among the three species. A comparison of our results with published data

on other Epitonium species of know anatomy reinforce the idea that the genus Epitonium
should be splitted into different genera.
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Anatomical and biological comparison of Epitonium species
from the mediterranean and magellanic region associated to actinians
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La pesca delle telline rappresenta un’attività con importanza non trascurabile come fonte di

reddito, ma le informazioni sullo stato della risorsa sono generalmente carenti o mancanti.

Questo studio rappresenta la prima valutazione specifica della risorsa tellina in Campania.

Obiettivo l’indagine sulla distribuzione geografica e batimetrica della specie, la stima del-

l’abbondanza della risorsa e la raccolta di parametri biometrici.

L’area oggetto dell’indagine comprende i compartimenti di Napoli e di Salerno ed i campio-

namenti sono stati effettuati secondo un protocollo che prevede l’identificazione di transetti

perpendicolari alla costa, distanti due miglia nautiche l’uno dall’altro. Lungo ogni transetto

sono stati effettuate 4 pescate, posizionate in funzione della distribuzione batimetrica del

banco. Le pescate sono state effettuate mediante l’uso di rastrello da natante.

Sulla base dei risultati sono state calcolate le densità totali degli individui (n° totale indivi-

dui/area di campionamento) e le densità degli individui di taglia commerciale (n° ind. >20

mm/area di campionamento).

Nel compartimento marittimo di Napoli la densità totale è di 0.93 ind./m2, quella delle ta-

glie commerciali di 0.78 ind./m2. La distribuzione batimetrica evidenzia una netta differen-

ziazione tra i vari strati, la zona in cui è situata la quasi totalità dello stock è al di sopra del-

la batimetrica dei 2 m. Le taglie commerciali risultano essere più numerose laddove lo stock

è più consistente. La bassa densità a profondità superiori ai 2 metri indica una netta prefe-

renza batimetrica della specie.

Nel compartimento di Salerno la densità totale è di 0.77 ind./m2, e la densità delle taglie

commerciali è di 0.70 ind./m2. Il banco del compartimento di Salerno mostra alcune diffe-

renze rispetto a quello napoletano, con un’esigua consistenza dello stock e densità sensibil-

mente inferiori, sebbene alla profondità di 2 m, con una densità totale più bassa, gli indivi-

dui commerciali risultino essere il doppio.

Tali dati suggeriscono come l’aumento dello sforzo di pesca applicato, sensibilmente mino-

re nel compartimento di Salerno, nel caso di attrezzi ad elevata selettività (rastrello da na-

tante), tenda principalmente a deprimere la consistenza degli individui di taglia maggiore

con un effetto minore sulle densità totali degli individui.
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Valutazione della risorsa “tellina” (Donax spp.)
nei compartimenti marittimi di Napoli e Salerno

Massimo Ciro Pernice1, Emanuela Puggina1, Enrico Casola2 & Gaetano Ciarcia1

Al fine di tracciare un quadro esaustivo delle informazioni sui Gasteropodi terrestri fossili

di Capri sono stati realizzati appositi scavi nei principali giacimenti fossiliferi dell’isola, ef-

fettuando un confronto con i dati noti in letteratura. Dalla presente ricerca sono risultate, in

totale, 25 specie di Gasteropodi terrestri fossili, risalenti al Pleistocene superiore. Di queste,

nove specie sono note solo in letteratura, sei sono state rinvenute durante la presente inda-

gine e riportate in letteratura; mentre otto specie non erano state segnalate precedentemente

(Punctum pygmaeum, Discus rotundatus, Vitrea cfr. contracta, Cecilioides janii, Rumina decollata,

cfr. Leucostigma candidescens, Monacha cantiana, Marmorana muralis). Alcune specie, inoltre,

sono risultate nuove segnalazioni per il sito fossilifero di Grotta delle Felci (Pomatias elegans,

Oxychilus draparnaudi, Marmorana fuscolabiata), O. draparnaudi è stata rinvenuta per la prima

volta nel giacimento fossilifero di “Vascio o’ Funno” e Chilostoma planospira e P. elegans sono

state raccolte nel deposito fossilifero di Porciello, non riportato in letteratura.

Dal confronto tra le specie fossili con quelle attuali è risultato che quattro taxa fossili (il

16%) non sono stati rinvenuti tra quelli attuali: Helicella sp., Daudebardia rufa, Trochoidea ele-
gans e Poiretia dilatata.
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I Gasteropodi terrestri fossili dell’isola di Capri
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Il presente studio è stato effettuato su materiali fossili prelevati il 15/09/2000 dai depositi

ad argille del Pleistocene Inferiore di Cutrofiano (Le). Questi strati, già molto famosi nel-

l’ambiente paleontologico, sono una continua fonte di aggiornamento grazie alle specie fos-

sili che spesso sono reperite per la prima volta nella località. In particolare ci si è soffermati

sul sedimento conservato fra le due valve di un esemplare di Lutraria lutraria (Linné, 1758),

poiché si è dimostrato particolarmente ricco di molluschi pelagici e di altre specie decisa-

mente rare per le argille di Cutrofiano. Con l’intento di fornire una buona documentazione

iconografica si è scelto di fotografare tutte le specie con stereoscopio abbinato a una fotoca-

mera digitale ad alta risoluzione e di rielaborare tali immagini con appositi softwares.
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Molluschi rari delle argille pleistoceniche di Cutrofiano (Lecce)
Giuseppe Piccioli Resta1 & Biagio Prete2

Three new species of nembrothids are described, two of the genus Tambja and one of the

genus Nembrotha. One of the new species of Tambja, described from material from Senegal,

has a dark blue ground color with dorsal and lateral yellow band running from the head to

the end of the tail. Between these bands there appear short blue-sky bands or spots, which

can be slightly elevated. Those from the tail constitute real blue-sky tubercles. The anterior

edge of the notum and the rhinophoral sheath are blue-sky. The pinnae of the gill are dark

blue with a yellow inner rachis and a blue-sky outer rachis. The rhinophores are dark blue.

The second new species of Tambja, described from material of eastern Australia, has a yel-

low-green or green color with black spots scattered on the notum and lateral sides. There

are two large black blotches on the head running from the inner side of the base of the

rhinophores towards the rear. The notal margin is elevated and joins behind the gill in a

well-developed hump-like. Another band goes from the anterior margin between the

rhinophores to the base of the gill. Both latter bands are dark brown bordered with orange.

The anterior part of the rhinophores is yellow or orange but the posterior part is black. The

outer rachis of the gill is brown bordered with orange and the inner rachis and pinnae are

green.

The new species of Nembrotha, described from material from the southeastern Australia, has

an olive green ground color with scattered large black tubercles surrounded by wide pink

circular rings. The anterior edge of the notum is pink with some small black tubercles. The

rhinophores and the gill (except the outer rachis of the pinnae) are black and the foot is blue

or purple. The outer rachis of the pinnae of the gill and the subapical area of the

rhinophoral sheaths and oral tentacles are also pink.
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Description of three new species of the subfamily Nembrothinae
(Mollusca: Nudibranchia: Polyceridae)
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The genus Iberus comprising a group of endemics terrestrial snails that live in the eastern

half of the Iberian Peninsula. Iberus gualtieranus alonensis has the greatest distribution range

of the genus, from Andalusia in the south, to Catalonia in the north, reaching as far as La

Rioja through the Ebro Valley. This subspecies has a rounded, globose shell, covered by a

delicate sculpture of radial and spiral lines and it lives in mediterranean forests and brush-

es. The populations is decreasing because of their habitats are subdued to a great anthropic

pressure. Due to an important gastronomy interest, they suffer massive recollections in its

natural environment in rain periods. Moreover, everything indicates that this subspecies

shows different lineages that increase its vulnerability degree.

To supply the gastronomic market and to reintroduce the subspecies in recovered zones it is

necessary to know its life cycle and growth patterns in laboratory.

Between 1996 and 2001 we have obtained 5 layings that reached the maturity. From the hatch

to the adult condition they have been weighed, measured its maximum diameter and count-

ed the spire whorls each week. During the research, the individuals were supported to a con-

trolled humidity (≅ 70%) and with food ad libitum. Light and temperature were maintained in

natural conditions, to respect the hibernation period, with temperatures less than 18 ºC (≅ six

weeks) and the aestivation period with temperatures upper than 25 ºC (≅ ten weeks).

The study shows that the growth patterns of diameter, weigh and spire whorls adjust to a

cubic equation. The individuals reach the adult maturity in about 69 weeks where we ob-

tain a maximum diameter of 23,9 mm, 4,5 spire whorls and an average of 3,06 gr of weight.

* This study has been financed by the project REN2002-00716.
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Research on growth laboratory of Iberus gualtieranus alonensis
(Gastropoda: Helicidae)*

Ignacio Polo1, Jesus Manuel Llorente1, M.R. Perochena1, Angel Carcaba2,
José Ramon Arrébola2 & Benito Muñoz1

Il lupino costituisce un’importante risorsa della pesca professionale per alcuni comparti-

menti marittimi del Tirreno, anche se la distribuzione e consistenza degli stocks non rag-

giungono l’importanza di quelli dell’Adriatico, sostengono un’attività di pesca di rilevo.

Obiettivo del presente lavoro è l’analisi della distribuzione e della consistenza dei banchi di

lupini presenti nei compartimenti marittimi di Napoli e Salerno e lo studio di alcuni aspetti

della biologia della specie, quali il periodo riproduttivo, l’accrescimento, il reclutamento.

Il campionamento è stato effettuato tramite imbarcazioni comunemente utilizzate per la pe-

sca professionale dei lupini, munite di draga idraulica turbosoffiante. I prelievi sono stati

eseguiti lungo transetti perpendicolari alla costa e distanti tra loro non più di 2 miglia nau-

tiche, le pescate sono state effettuate parallelamente alla costa ad intervalli di circa 1 metro

di profondità, a partire da circa due metri di profondità.

I risultati hanno mostrato una scarsissima presenza di individui ed una densità totale molto

bassa, soprattutto, a Salerno con 0,04 ind/m2, mentre a Napoli è di 0,10 ind/m2. In entrambi

i compartimenti la densità cresce in maniera proporzionale alla batimetria.

La taglia commerciale (> 2.5 cm) risulta praticamente azzerata. I valori di densità totale e di

taglia media nei due compartimenti esaminati sono molto simili, di conseguenza risulta si-

mile anche l’intensità del reclutamento.

I dati di taglia evidenziano la presenza di un unico evento riproduttivo annuale e, pertanto,

il reclutamento è di tipo discreto.

La scarsità della risorsa in termini di densità degli individui di taglia commerciale indica un

depauperamento della stessa in funzione di uno sforzo di pesca applicato estremamente

elevato sia in termini di numero di imbarcazioni che di ore di pesca.

Il panorama delineato suggerisce raccomandazioni gestionali estremamente severe, oltre ad

un monitoraggio continuo dello stato della risorsa, al fine di evitarne il collasso.
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Valutazione della risorsa “lupino” (Chamalea gallina)
nei compartimenti marittimi di Napoli e Salerno
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Il Golfo di Olbia è collocato in un contesto geografico ed economico di importanza rilevante,

sia per quanto riguarda le attività portuali, sia per quelle di mitilicoltura e piscicoltura. Nella

presente comunicazione viene illustrato lo studio dell’impatto ambientale di queste attività, ef-

fettuato utilizzando come descrittore dello stato dell’ecosistema la componente Molluschi del

macrobenthos, attraverso l’esame della struttura e dell’assetto trofico del popolamento. Sono

stati scelti 40 punti di campionamento, dei quali due nel Golfo esterno, presi come controllo, e

38 all’interno del bacino. Le stazioni sono situate lungo la costa, a profondità comprese tra 1 e

9 m, si è esclusa così l’area centrale del bacino che è sottoposta a dragaggi per consentire il pas-

saggio e la manovra alle navi-traghetto, e i primi metri di profondità, lungo le coste del settore

orientale, dove sono posizionati filari di mitili e gabbie per la maricoltura. I prelievi sono stati

effettuati mediante una benna di tipo van Veen con apertura di 0.045 m2 e volume pari a circa

5 dm3. Nelle stazioni di campionamento sono stati rinvenuti 2821 individui ripartiti in 20 fami-

glie e 36 specie. Modiolus adriaticus, con 1935 individui (68% del totale), è la specie dominante;

l’organizzazione trofica del popolamento appare nettamente dominata dalla categoria dei

Sospensivori. Il syntaxon Molluschi è distribuito in tutto il Golfo Interno, sia pure in modo al-

quanto disomogeneo. Le attività di mitilicoltura e piscicoltura sembrano influire negativamen-

te sulla biodiversità e positivamente sulla biomassa. L’apporto di nutrienti e di detrito terrige-

no sembra favorire la formazione di un popolamento meglio strutturato, come avviene nella

zona interessata dalle foci del fiume Padrogiano; è verosimile che la maggiore quantità di nic-

chie ecologiche presenti nella zona del delta compensi e nasconda la diminuzione della diver-

sità di specie eventualmente causata dalla vicinanza degli allevamenti di mitili.

1 Dip. Scienze Biologiche,
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Federico II, via
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Napoli (Italy),
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Influenza delle attività di maricoltura sul syntaxon molluschi
nei fondi mobili del golfo interno di Olbia

Emanuela Puggina1, Massimo Ciro Pernice1, Daniele Vinci2, E. Casola2 & Gaetano Ciarcia1

Our present study is part of a comprehensive work dealing with the reproductive biology of a

few Mediterranean coralliophilids, Coralliophila meyendorffii and Babelomurex cariniferus, two

common neogastropod species of the Mediterranean infralittoral associated to Hexacorallia,

and further two rare species from the circalittoral living on Alcyonacea, Coralliophila brevis and

Coralliphila panormitana. Previous results of an anatomical study of their reproductive system

and a recent experimental study of their sexual strategy reveal them as protandric species, and

put forward the question whether protandry, a phenomenon unknown outside Coralliophi-

lidae within Neogastropoda, is a trend in the group and may be regarded as a synapomorphic

character. Here we report the main results obtained in a laboratory study carried out on the

spawns, the fecundity and the brooding behaviour of Coralliophila meyendorffii and Babelomu-
rex cariniferus. Our results reveal that both Mediterranean species follow the general trend of

the group and incubate egg-pouches loosely inside the pallial cavity until the eclosion of

planktotrophic veligers. Considering that Coralliophila meyendorffii and Babelomurex cariniferus
lack a ventral pedal gland, a trait that has been recently proposed as a potential synapomor-

phy of Coralliophilidae, the fact that at least one Caribbean species attaches the egg-capsules

to the footsole by a mucous thread, following a slightly modified brooding behaviour, points

to putative anatomical differences among coralliophilids in the accessory reproductive struc-

tures (presence-absence of ventral pedal gland). The characteristics of the spawns revealed

herein together with published anatomical data on the reproductive system of Coralliophila
meyendorffii and Babelomurex cariniferus offer a basis to understand the selective forces that

may have favoured the evolution of incubation in Coralliophilidae. We here propose that

brooding may have originated as a response to an anatomical constrain, a reduced capsule

gland, and the neccessity of ventilating a numerous offsprings. The hypothesis should be con-

trasted with further species to be definitively accepted. The study of the fecundity confirms

the predictions of current theoretical models for the evoultion of sex change in animals. It also

points out differences among both species that may reflect adaptations to contrasting habitats.
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Reproductive strategy of Coralliophila meyendorffii
and Babelomurex cariniferus (Neogastropoda: Coralliophilidae)

Alexandra Richter1, 2 & Angel A. Luque2
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Kobelt (1900) described two Iberian species: Helix beckeri and Helix (Cartusiana) albuferae
from “Sedimentos jóvenes de La Albufera” (Valencia, Spain). The material was collected by

E. Boscá and S. Becker in 1890.

The type material of both species, H. beckeri (nº 4936) and Helix albuferae (nº 6993), can be

found the Kobelt collection deposited in the Senckenberg Museum of Frankfurt.

After the study of the type material, Helix beckeri is now reassigned to Pseudotachea splendida
(Draparnaud, 1801) and should be considered as a junior synonym of such. At the same

tame, Helix albuferae is now reassigned to Monacha cartusiana (O. F. Müller, 1774), and

should also be considered as a junior synonym of such.

The labels indicate that they were collected in the proximity of “La Albufera” of Valencia.

Owing to the existence of paratypes of these species in several Spanish museums such as

the Museo Nacional de Ciencias Naturales of Madrid, the Museu de Zoologia of Barcelona

and the Museo de Ciencias Naturales of Valencia, a much more precise type locality can be

specified after reviewing their labels: “Barranco de Carraixet” in Alboraya (Valencia).
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de Biodiversidad y
Biología Evolutiva,
Universitat de València, 
c/ Dr. Moliner 50, 46100
Burjassot (Valencia)
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The taxonomical clarification of two Iberian subfossil species:
Helix beckeri Kobelt 1900 (F. Helicidae)

and Helix (Cartusiana) albuferae Kobelt 1900 (F. Hygromiidae)

Fernando Robles1 & Alberto Martínez-Ortí2

According to Arrébola (2002) the Andalusia terrestrial snails’ fauna was composed by 93

species belonging to 17 families (this author only considered one Iberus M. species). As a

part of the “Terrestrial Snails Conservation and Sustainable Exploitation Programme in An-

dalusia II (2002-2005)” supported by the Andalusia Regional Ministry of the Environment,

the authors have recently made 6 intensives survey campaigns in the region, whose main

results are exposed in present communication. The Andalusia terrestrial snails’ fauna is

then composed by 104 species of 24 families, what means 11 new species respect to those

catalogued by Arrébola (2002). It includes 8 species had not been mentioned before in

Andalusia and 3 confirmed “new for the science” species that are being described. Further-

more, this number will be probably increased up to 123 species if another 19 are confirmed

as valid species, including 7 Iberus spp previously judged morphospecies by Arrébola

(2002) and 12 possibly new species. The percentage of the Andalusia endemism, from the

104 confirmed species, is 20% and it could reach to 30% with new species. At present 25

taxa have been proposed as threatened and will be incorporated to red lists. Scientific and

vernaculars names, synonymy, description, mentions, references, main aspects of discus-

sion, range, status of conservation, figures, images and other data and information of the

species, compiled or produced by us, are being incorporated to the “Andalusia Biodiversity

Subsystem” which is administered by Andalusia Regional Ministry of the Environment.

This is a really powerful tool (data base) to manage the Andalusia fauna and flora. This

purpose will be only achieved if local governments, social agents, population… are well in-

formed, educated and participate in one common objective. So an important divulgation as-

signment of the information is carrying out at different levels, including the scientific one.

One of the best examples is the “Guide of the Andalusia Terrestrial Snails”.
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Inventory and guide of terrestrial snails fauna from Andalusia
(S. of the iberian peninsula)

Antonio Ruiz1, Angel Carcaba1, Benito Muñoz2°, Jesus Manuel Llorente2 & José Ramon Arrébola1*



The present study is part of a research programme on the process of calcification in Bival-

ves, within which we have analysed the mantle edge of Digitaria digitaria (Linnaeus, 1758)

from Southern Spain in relation with the formation of the periostracum and the formation

of the oblique ribs. Morphological and histological observations of the folds of the mantle

edge have pointed out that the periostracum of D. digitaria is originated by basal cells of the

periostracal groove, but along the periostracal groove its is adhered to the outer epithelial

cells of the middle fold. Scanning electron microscopy reveals that the periostracum is uni-

formly pitted when recently formed, and later the pits become filled in.

The three folds show morphological changes from anterior to posterior ends, which are re-

lated to the functions of each fold. The outer fold shows periodical changes along the mar-

gin, and these repeated morphological changes have an average length similar to the aver-

age length of the oblique ribs. The relationship between the morphology and histology of

the outer mantle fold and the process of formation of the ribs are discussed.

1 Depto. de Biología
Animal, Facultad 
de Ciencias, Universidad
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Málaga (Spain),
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Morphology of the mantle folds of Digitaria digitaria (Bivalvia: Astartidae)
and its relation with the formation of the periostracum and oblique ribs

Carmen Salas1*, Pablo Mariñas1 & Antonio G. Checa2

Se describe una nueva especie del género Onchidoris Blainville, 1816 a partir de material

procedente del sur de la Península Ibérica. El noto de esta especie presenta posee una pig-

mentación negra sobre un fondo blanco, difícil de apreciar a simple vista. Los rinóforos son

blancos y las branquias negras. El noto, amplio y ovalado, presenta numerosos tubérculos

espiculosos, así como un entramado de espículas siendo las de los márgenes trifurcadas. La

rádula es del tipo N x 1.1.0.1.1, con un primer diente lateral con la base ancha y una sola

cúspide con dentículos en su cara interna. El segundo diente lateral es pequeño y también

con una única cúspide. La cutícula labial está armada. El sistema reproductor presenta una

ampolla de gran tamaño, un conducto deferente corto, sin una porción prostática mor-

fológicamente diferenciada. La bolsa copulatriz y el receptáculo seminal son ovalados y

tienen un tamaño similar. El pene es inerme.
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Descripción de una nueva especie de Onchidoris Blainville, 1816
(Mollusca: Nudibranchia: Onchidorididae) del Sur de España

Luis Sánchez-Tocino1*, Amelia Ocaña1° & Juan Lucas Cervera2
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La conoscenza dei popolamenti di cefalopodi nel Mediterraneo mostra ancora numerosi

aspetti da approfondire. Risulta importante definire tra gli altri come, a livello delle diverse

popolazioni, si identifichino le relazioni intercorrenti tra parametri morfometrici propri dei

diversi stock. Il presente studio prende anche avvio dal determinare la produttività dei di-

versi gruppi dimensionali così come si prefigge di rendere disponibili informazioni sulla

forma e caratteristiche morfometrica dei becchi anche come ausilio nello studio della dieta

dei predatori. Diviene infatti importante risalire a dimensioni e pesi delle prede sulla base

degli algoritmi specifici di popolamento.

Sono stati studiati 71 Loligo vulgaris e 103 Sepia officinalis di diversa taglia provenienti dai

bacini di pesca dell’Adriatico settentrionale. Per ogni esemplare sono stati rilevati peso fre-

sco, lunghezza del mantello, lunghezza totale, lunghezza dei tentacoli, diametro dell’oc-

chio, lunghezza della conchiglia ed è stato calcolato il peso “edibile” come peso delle parti

dell’animale normalmente consumate. I parametri per quanto riguardo Sepia officinalis sono

anche stati posti in relazione con un indice dell’età relativo al numero di strie di accresci-

mento sulla conchiglia interna. Dai parametri studiati sono stati ricavati mediante regres-

sione le relazioni tra le principali misure e in particolare tra lunghezza dei becchi e peso fre-

sco e lunghezza del mantello.

Tabella 1. Parametri descrittivi

per Loligo vulgaris per Sepia officinalis

N Min Max Media Dev.St. N Min Max Media Dev.St.

peso 71 27,40 362,90 127,18 72,60 103 50,90 540,20 221,37 98,37

l_mant 71 90,00 243,00 158,97 32,90 103 64,00 171,00 123,04 22,74

l_tot 71 175,00 560,00 371,73 78,05 103 29,00 560,00 389,99 91,41

l_tent 67 106,00 275,00 184,27 36,91 96 133,00 370,00 245,16 45,68

diam_oc 71 6,00 18,00 11,46 2,35 102 4,00 14,00 8,51 2,08

l_con 71 88,00 246,00 160,77 34,56 103 61,00 159,00 114,47 19,89

p_edibile 71 22,80 265,40 97,05 50,69 103 40,50 382,40 163,20 69,69

a 71 1,40 9,70 2,21 1,05 103 2,00 5,90 3,84 0,82

b 71 6,10 15,20 9,36 1,73 103 8,30 20,90 14,01 2,40

c 66 8,50 21,10 13,34 2,46 103 10,30 25,80 18,84 3,11

d 71 2,40 6,60 4,26 0,93 103 4,10 11,00 7,27 1,47

A 69 1,60 4,00 2,46 0,56 103 2,00 7,10 4,07 0,92

B 69 2,00 5,60 3,33 0,69 103 3,10 9,10 5,44 1,12

C 68 4,40 12,90 7,68 1,59 103 6,00 19,00 10,90 2,27

D 69 5,00 13,30 8,58 1,65 103 8,30 19,00 13,50 2,25

E 69 5,80 15,30 9,91 1,87 103 9,00 20,00 14,41 2,49

F 69 7,00 15,90 10,97 1,90 103 11,00 22,90 16,54 2,46

a Lung. Rostro sup, b Lung. Uncino sup, c Lung. Cresta sup, d da rostro a base ala sup., A Lung. Rostro inf, B

Lung. Uncino inf, C Lung. Cresta inf, D da rostro a base ala inf, E dal rostro all’angolo, F lung della base
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Morfometria di Seppia (Sepia officinalis)
e Calamaro (Loligo vulgaris) dell’Adriatico

Dino Scaravelli1, Ilaria Guarniero1 & Massimo Trentini1, 2
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New data emerged from the analysis of both hard and soft bottom malacofauna during a

biocenotic charachterization study, which was part of a fish-restocking project in the Gulf of

Catania (Sicily, Italy). Among the collected material, Ptenoglossa were of particular interest

both for species diversity and individual abundance. The study of species belonging to this

group of Gastropoda exhibits some difficulties linked to their taxonomical characterization

and to their peculiar ecological relashionships, not fully investigated at present. In this

framework, new ecological data on some taxa of this group, related to their biocenotic and

bathymetrical distribution, are showed, toghether with new information about their

lifestyle, as the discovery of new host/parasite associations not yet revealed. Finally, for

some little known species, new taxonomical notes are presented, as redescription of taxa

and new observations on shell and/or external soft body parts morphology.

Laboratorio di Biologia
Marina, Dipartimento 
di Biologia Animale”M. La
Greca”, Univ. di Catania,
via Androne 81, 95124
Catania (Italy)

New biological and taxonomical data on some Ptenoglossa
of the gulf of Catania (Sicily, Italy)

Danilo Scuderi, Grazia Cantone, Francesco Criscione, Daniela Iraci Sareri & Giuseppe Fassari

En las investigaciones realizadas en los últimos 30 años sobre los moluscos nudibranquios

de Galicia (Spain), se han recolectado, desde 1986 en la localidad de Fornelos (Ría de

Ferrol), 15 ejemplares de un doridáceo desconocido, que en la actualidad esta en fase de es-

tudio. Todos los ejemplares fueron recogidos, en inmersión con escafandra autónoma, en un

fondo infralitoral de roca entre 17 y 20 m de profundidad; el hábitat característico, que se

encuentra más abajo del bosque laminariano, es un afloramiento rocoso de granodioritas

con numerosos hidrarios, gorgonias, equinodermos y poríferos, siendo particularmente

abundante la esponja Polymastia mammillaris de la que presumiblemente se alimenta. El

tamaño de los ejemplares fluctúa entre 65 y 32 mm de longitud.

El animal es de color amarillo anaranjado con un punteado de color negro, muy fino y den-

so, sólo perceptible al binocular. El dorso está cubierto de tubérculos rugosos de forma es-

férica, ligeramente apuntados, con un pequeño tallo basal y diferentes tamaños: grandes,

medianos y pequeños. Rinóforos laminares y 6 a 8 branquias tripinnadas; ambas estruc-

turas están rodeadas en su base por una vaina bastante elevada. Carece de tentáculos orales

presentado dos lóbulos laterales. El manto presenta una consistencia muy dura y ventral-

mente se observa un entramado de espículas muy denso.

En esta comunicación se presentan los resultados del estudio de las estructuras esqueléti-

cas, que ha puesto de manifiesto una gran densidad de irregulares espículas fusiformes, de

diversos tamaños, y pequeñas esférulas presentes en todas las partes del manto, con una

particular disposición en los tubérculos, tallo y manto adyacente.

De acuerdo con Valdes (2002) la especie se encuadraría dentro del género Doris y aunque

todavía está en estudio, por las características de la rádula y del aparato genital, es probable

que sea una nueva especie.
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Tipos espiculares y disposición esquelética de los escleritos
del manto de Doris sp. (Gastropoda: Nudibranchia: Dorididae)

de los fondos infralitorales de Galicia (Spain)

Marco P. Señarís1*, Victoriano Urgorri1°, Eva Corral1# & Guillermo Díaz-Agras2
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The investigations carried out by both authors during summer period of January 2005 from

Valdivia to Golfo Ancud and materials collected during research diving of the senior author

in May 2000 in the Magellan Strait allow us to give up-to-date list of Chilean chitons. At

present time Chilean fauna of chitons consist of 39 species. Three of them are new for

Chilean waters (Leptochiton cf. sykesi, Leptochiton sp. and Tonicellidae gen. sp). Leptochiton cf.
sykesi is an relatively deep water species that were collected near Valdivia, Punta Galera,

450 m and in Canal Conception, 438 m. Leptochiton sp. is a very small chiton (body length

4,8 mm) from Magellan Strait, 98-110 m. Tonicellidae gen. sp. is a new species that belongs

to new genus. It was found by authors in January 2005 during field excursions near Mehuin

and Punto Pilolcura. The species lives in rather rare and difficult of access shallow water ar-

eas with strong wave activity and current in community of barnacles which chitons feed on.

There are several groups of related species of Chilean chitons with still unclear taxonomic

position. One of them includes Tonicia chilensis, T. elegans, T. atrata and T. calbucensis. Second

group consists of T. disjuncta and T. smithi. Third group consists of Chaetopleura peruviana, C.
hennahi, C. benaventei and C. fernandensis. Four group includes Chiton magnificus and Ch.
bowenii.
The distribution of chitons along the Pacific coast of South America shows as minimum

three main groups. One of them spreads from north to 40-42°S, second one from 40-42°S to

the Magellan Strait and Terra dell Fuego and third group distributes in or near the

Magellan Strait.
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Chitons (Polyplacophora) of Chile
Boris Sirenko1 & Carlos Gallardo2

This study is part of a broader project that aims to describe the taxonomic diversity of vari-

ous animal groups from Madrid Region. Its necessity is based on the high rate of nature’s

degradation and the scarcity of previous studies.

Madrid region has a surface of 8.024 km2 and extends from the Sistema Central Mountains

to the Tajo valley in an extensive and constant slope. The north part is occupied by silicic

mountains that run in a northeast to southwest direction, while in the southern part pre-

dominate limestone and gypsum soils. This leads to a high diversity of aquatic environ-

ments, going from high mountain lagoons (Peñalara) to broad rivers (Tajo).

In the present study, started in 1984, we sampled more than 200 localities distributed in all

the watersheds present in the region: Alberche, Guadarrama, Manzanares, Lozoya, Jarama,

Tajuña and Tajo. A total of 29 species were collected including bivalves, prosobranch snails

and pulmonate snails. The more frequent species were Pisidium casertanum, Potamopyrgus
antipodarum, Physella (Costatella) acuta, Ancylus fluviatilis, Planorbarius metidjensis and Radix
peregra. The most outstanding results were: the presence of a new hydrobid species, Islamia
pallida (Arconada & Ramos, in press), three unionid species with a decreasing presence in

the study area, the very restricted distribution of Musculium lacustre and the probable ex-

tinction of Neohoratia cf. coronadoi.

Museo Nacional 
de Ciencias Naturales,
José Gutierrez Abascal 2,
28006 Madrid (Spain)

Diversity and distribution of freshwater molluscs in Madrid region (Spain)
Joaquín Soler, Diego Moreno, Rafael Araujo & María-Ángeles Ramos



L’eterogeneità degli ambienti marini dell’area situata tra Punta di Pioppeto ed il molo di

Sancio Cattolico (versante nord dell’Isola di Procida, NA) trova espressione in una grande

abbondanza di molluschi (419 specie censite). L’indagine ha richiesto un lungo periodo di

tempo (1976-2005) per il gran numero di individui da raccogliere e determinare.

Viene presentata una lista aggiornata al 2005 delle specie rinvenute nella suddetta area ap-

partenente alle classi: Polyplacophora (6 spp.), Gastropoda (299 spp.), Scaphopoda (3 spp.),

Bivalvia (105 spp.) e Cephalopoda (6 spp.), basata su migliaia di esemplari raccolti, sia vi-

venti che in detrito, sui differenti substrati, dalla profondità del limite di marea fino a circa

5 m. Per ogni specie segnalata, inoltre, viene fornita la categoria di frequenza, se sono stati

rinvenuti esemplari viventi e per le specie più rare o interessanti vengono indicate le date di

ritrovamento. Per garantire la raccolta del più ampio numero di specie, si sono utilizzate

varie tecniche di campionamento (prelievi a mano, prelievi di detrito ed alghe, raschiamen-

to su massi, retinate su Posidonia oceanica).

Sono da evidenziare, inoltre, i rinvenimenti delle seguenti specie: Gibbula vimontiae Monte-

rosato, 1884, Opalia hellenica (Forbes, 1844), Ersilia mediterranea (Monterosato, 1869), Crisilla
marioni (Fasulo & Gaglini, 1987), Dermomurex scalaroides (de Blainville, 1829), Mathilda gem-
mulata Semper, 1865, Tomura depressa (Granata-Grillo, 1877), Xenoskenea pellucida (Montero-

sato, 1874), Ascobulla fragilis (Jeffreys, 1856), Crenella arenaria Monterosato, 1875, Diplodonta
rotundata (Montagu, 1803), Bornia geoffroyi (Payraudeau, 1826) e Tellina pygmea Lovén, 1846.

Segnaliamo, infine, la notevole abbondanza di Rissoa italiensis Verduin, 1985 e la presenza

sia di tre specie di cipree - Erosaria spurca (Linné, 1758), Luria lurida (Linné, 1758) e Zonaria
pyrum (Gmelin, 1791) - che di tre specie appartenenti al genere Cymatium - C. parthenopeum
(Salis, 1793), C. cutaceum (Lamarck, 1816) e C. corrugatum (Lamarck, 1816).

La quantità di dati analizzati e di campioni raccolti non sarebbe stata possibile senza la par-

tecipazione attiva, alla raccolta ed alle segnalazioni, di alcuni componenti del Gruppo

Malacologico Campano.
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I molluschi marini di punta di Pioppeto (Isola di Procida, Campania)
Ottavio Soppelsa1, Fabio Crocetta1 & Giuseppe Fasulo2

Molluscs are regularly employed in ecological and toxicological approaches due to there re-

markable characteristics such as the capacity to capture substantial amounts of suspended

materials by filtering water at high rates and thus being able to control phytoplankton

standing stocks, primary production, water clarity, nutrient cycling and the nature of food

webs. However, little attention has been devoted to the study of mollusc species distribu-

tion in boundary areas such as freshwater-estuarine transitional zones. In this study,

monthly sampling from January to June of 2005 was carried out in three sampling stations.

A total of eleven species of molluscs were identified in the freshwater tidal area of the River

Minho estuary. Abundance ranged from 1288 to 3616 individuals m–2, with an average of

2368 individuals m–2. Corbicula fluminea (Müller, 1774) presented the highest density corre-

sponding to 54.0% of the total specimens gathered, followed by Pisidium amnicum (Müller,

1774) with 19.7%. C. fluminea was the species with a clear predominance in the total bio-

mass. The multivariate analysis used revealed a community with distinct groups, principal-

ly related with organic matter, phosphates and dissolved oxygen. Due to great densities

and biomass gathered, C. fluminea is a potential key species in the function of this estuarine

ecosystem and possible biological and environmental impacts require further investigation.
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Spatial and temporal molluscan distribution in the freshwater tidal area
of the river Minho estuary
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Sono stati studiati i sedimenti marini olocenici campionati in più punti nel terrazzo della

Starza (25-45 m a.s.l.). Tra i fossili rinvenuti, le associazioni qui d’interesse sono riconducibi-

li ad un posidonieto. L’evoluzione di questo ultimo è stata caratterizzata da fasi intermitten-

ti di copertura piroclastica; fino al sollevamento bradisismico che ne determinò l’affiora-

mento. I molluschi fossili sono stati identificati, e ne sono stati realizzati i profili di abbon-

danza. Per definire il paleoambiente e disegnarne la paleoecologia; le associazioni della

Starza sono state confrontate con tanatocenosi di posidonieti attuali delle zone limitrofe

Punta Pennata e Marina Grande (Bacoli). I campionamenti (in totale di quattro) sono avve-

nuti a profondità tra 2 e 12 m in praterie di Posidonia oceanica e Cymodocea nodosa (quest’ulti-

ma presente solo a Punta. Pennata).

Il confronto con le associazioni della Starza è stato effettuato selezionando (nei posidonieti

attuali) i molluschi del substrato. Quindi si è proceduto ad una comparazione di tipo ecolo-

gico (trofismo e modo di vita) e di similarità sia della fauna a gasteropodi sia di quella a bi-

valvi con l’utilizzo della cluster analysis. Dall’esame dei dati si nota che le associazioni del-

la Starza e la tanatocenosi di Marina Grande hanno numerose specie in comune. A Marina

Grande vi è una maggiore abbondanza di individui e una maggiore ricchezza specifica. La

presenza in particolare del bivalve Acanthocardia tuberculata, (specie caratteristica di acque

temperate) sia nelle associazioni fossili che in quelle attuali, suggerisce che il clima dell’epo-

ca doveva essere molto simile a quello di oggi. La similarità fra i posidonieti olocenici e la

tanatocenosi di Marina Grande è confiemata dalla cluster analysis condotta sui gasteropodi,

mentre per i bivalvi le tanatocenosi attuali tendono a somigliarsi tra loro più che con le as-

sociazioni fossili. Questo ultimo fatto sembra essere legato ad un maggiore turnover tempo-

rale nei bivalvi.
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Federico II, Largo San
Marcellino 10, 80138,
Napoli (Italy),
emma.ruggiero@unina.it

Il posidonieto fossile della Starza (Pozzuoli, Campania).
Confronto con i posidonieti attuali dell’area del Golfo di Napoli

e caratterizzazione paleoecologica

Emma Taddei Ruggiero, Loredana Esposito, & Pasquale Raia

Durante el verano austral de 1996/1997 se llevó a cabo a bordo del B/O Hesperides la Cam-

paña GEBRAP 96.

El objetivo principal de la Campaña fue el estudio de las estructuras volcánicas en el Nore-

ste del Estrecho de Bransfield. Los muestreos tanto para la toma de muestras geológicas co-

mo biológicas se realizaron mediante la utilización de una draga de roca en nueve esta-

ciones de muestreo. Las profundidades oscilaron entre 647 y 1592 metros.

Se han recolectado un total de 323 ejemplares de Moluscos distribuídos en once especies (1

Polyplacophora, 5 Gastropoda y 5 Bivalvia). El bivalvo Limatula (Antarctolima) hodgsoni fue

la especie dominante con 308 ejemplares.

En la presente comunicación se presentan los datos de la distribución en la zona de estudio,

de la fauna malacológica asociada a estos fondos volcánicos.
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Moluscos del Estrecho de Bransfield (Antarctica) recolectados
durante la Campaña GEBRAP-96

Jesús S. Troncoso1, Francisco Ramil1 & Ana Ramos2



In questo lavoro si riportano i risultati di uno studio che ha avuto lo scopo di sperimentare

la praticabilità di tecniche per l’induzione all’emissione dei gameti nell’ostrica concava

(Crassostrea gigas) ai fini dell’esecuzione di saggi embriotossicologici.

Le prove di stimolazione sono state svolte su 911 esemplari maturi, provenienti da ambienti

costieri dell’Alto Adriatico Occidentale. Per stimolare l’emissione, i riproduttori sono stati

mantenuti in acqua di mare addizionata con H2O2 (5 mM). Una parte dei riproduttori (342)

è stata stimolata in ambiente basico (pH 9,1); una parte (299) a pH non modificato, e altri

270 esemplari hanno avuto la funzione di controllo (nessuna stimolazione).

Nelle prime 4 ore dopo il trattamento il 42,1% delle ostriche stimolate a pH 9,1 aveva emes-

so (di queste il 41,0% erano femmine); mentre per il trattamento a pH non modificato la

percentuale di emittenti è stata del 29,4% (29,5% femmine). Nessuna emissione è stata ri-

scontrata nelle prove di controllo. I riproduttori sottoposti a trattamento con pH 9,1 hanno

rilasciato mediamente 12.016.758 ± 7.091.008 uova/femmina, contro i 13.162.619 ± 5.165.657

uova/femmina ottenute non modificando il pH.

L’analisi statistica rivela esserci un’influenza significativa nell’aumento del pH riguardo la

percentuale di emittenti, ma non per il numero di uova prodotte/femmina.

Le uova fecondate provenienti dalle prove di stimolazione sono state impiegate per l’esecu-

zione di saggi di embriotossicità (ASTM E724-98) in acqua marina artificiale, utilizzando il

nitrato di rame come tossico di riferimento. Al termine delle 24 ore del saggio, la percentua-

le di larve con completo sviluppo della conchiglia osservate nel controllo negativo è stata

dell’84 ± 7%, valore ampiamente al di sopra del limite del 70% richiesto per l’accettabilità

del test. La EC50 media, calcolata con il metodo statistico Trimmed Spearman-Karber, è ri-

sultata pari a 23,06 ± 5,21 µg/l di Cu2+, in accordo con quanto riportato da Losso et al.
(2004).

L’impiego del perossido di idrogeno come stimolante per l’ostrica concava è risultato, per-

tanto, un metodo altamente efficace, pratico, poco costoso ed ha consentito di ottenere game-

ti di buona qualità, idonei ad essere utilizzati nell’esecuzione di saggi embriotossicologici.
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Impiego di tecniche di induzione all’emissione dei gameti in Crassostrea gigas
per l’esecuzione di test di embriotossicità

Edoardo Turolla1, Federica Savorelli2, Donatella Palazzi3 & Fernando Gelli3

The study area is located at Perachora Peninsula at the east part of Korinthiakos Gulf. The

area is tectonically very active and well known for its high seismisity. It provides excellent

possibilities for studying Quaternary marine terraces in comparison with the recent Mollu-

scan fauna of the adjacent marine area. The aim of the study is the enrichment of our

knowledge on spatial and temporal distribution of the molluscan species and the use of

ecological data concerning recent species in the palaeoecological analysis and at the recon-

struction of the palaeogeography.

The recent molluscan fauna of the “Vouliagmeni lake” (West of Perachora, Loutraki) in-

cludes 207 living benthic taxa, 100 sampling sites for which taxonomic and ecological obser-

vations are given. (110 Gastropoda, 90 Bivalvia, 4 Polyplacophora, 3 Scaphopoda). From the

Upper Pleistocene terraces of Perachora peninsula now at altitudes from less than a meter

up to 100 meters, 262 molluscan fossils from 30 sections have been identified. (143 Gastro-

poda, 111 Bivalvia, 3 Polyplacophora, 5 Scaphopoda). Observations on palaeocoasts and ab-

solute dating of molluscs from the marine terraces allowed a better understanding of the

palaeogeography of area and the rate of uplift of the area during the last 200.000 years. In

addition the influence of anthropogenetic factors on benthic fauna is discussed.
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On the recent and fossil malacofauna of Vouliagmeni Lake Perachora
(Korinthiakos Gulf, Greece)

Evi Vardala-Theodorou

A
bstracts

92



Po
ster

/ Posters

93

Lo studio degli ecosistemi marini permette di valutare lo stato di qualità delle acque mari-

no-costiere da un punto di vista ambientale e in funzione della salute pubblica. Infatti, solo

tenendo costantemente sotto controllo il mare, punto d’arrivo finale di tutti i fattori d’inqui-

namento, sarà possibile definire, adeguatamente, ed attuare le politiche di risanamento e

valorizzazione delle zone costiere L’Agenzia Regionale per la Protezione Ambientale Cam-

pania (ARPAC) svolge, a tal riguardo il Programma di Monitoraggio ambiente marino-co-

stiero (Progetto Si.Di.Mar) attività di controllo articolata in programmi di monitoraggi della

durata di tre anni, finalizzati all’acquisizione di conoscenze sulla qualità delle acque e degli

ecosistemi marini, con la finalità di vigilare e controllare le coste e i fattori di pressione sia

antropogenici che naturali che incidono, in modo significativo, sulla qualità dell’ambiente

marino. Il programma di monitoraggio è rivolto a tutte le matrici marine: acque, sedimenti,

biota e benthos. I sedimenti e il biota sono matrici che conservano la memoria di tutte le so-

stanze con cui sono venuti a contatto, compreso i microinquinanti: i dati raccolti sulla con-

taminazione dei sedimenti e del biota, unitamente ai dati raccolti sulle acque, possono esse-

re utilizzati per valutare lo stato ambientale dell’ecosistema marino. Le analisi eseguite sul

biota hanno evidenziato che: I pesticidi sono sempre assenti; i PCB sono stati sempre ritro-

vati anche se in quantità esigua (Valori di PCB totali compresi fra 0.5-390 µg/Kg di sostanza

secca, con un valore medio di 44 µg/Kg di sostanza secca). I valori più elevati si trovano nei

punti di prelievo in prossimità delle foci dei fiumi. Gli idrocarburi policiclici aromatici (IPA)

sono stati ritrovati in tutte le stazioni con valori d’IPA totali compresi fra 4.1-873.3 µg/Kg di

sostanza secca (Valore medio di 236µg/Kg di sostanza secca). I valori più elevati si trovano

nei punti di prelievo in prossimità delle foci dei fiumi. I metalli sono presenti nell’ordine

del mg/Kg di sostanza secca. Le misure di bioaccumulo sono state effettuate sul bivalve

Mytilus Galloprovincialis. Lo studio di biomonitoraggio è stato eseguito dove possibile da

banchi naturali di mitili, diversamente mediante il posizionamento di stazioni artificiali di

mitili e il successivo recupero dopo 4 settimane. Questo programma è propedeutico alla fu-

tura applicazione del D. Lgs 152/99 “Disposizioni sulla tutela delle acque dall’inquinamen-

to” e il suo avvio ha permesso di standardizzare ed uniformare, su tutto il territorio nazio-

nale, le procedure per ridurre il margine d’errore.
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Accumulo di inquinanti chimici in Mytilus galloprovincialis
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