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Depuis de nombreuses annees, le genre Ophelia a attire 
l' attention des systematiciens et des ecologistes marins 
(Bellan,1964). Quatre especes sont signalees en Mediterranee 
occidentale: Ophelia amoureuxi Bellan et Costa,1988, Ophelia 
bicornis Savigny ,1820, Ophelia neglect a Schneider ,1887 et Ophelia 
roscoffensis Augener, 1910; 0. bicornis peut Eltre consideree cornme 
un complexe polymorphique. Ses diffl•rents phenotypes se distinguent 
par le nombre de branchies et leur niveau d' apparition. 0. neglecta 
pourrait presenter une variabilite similaire, mi'lme si elle est 
nettement moins developpee. 

Dans le cadre d'une revision complete de la famille (Be1lan et 
al., 1990; Bellan et al, en preparation): caracteres taxonomiques, 
validite des coupures des differents taxons, affinites et 
hierarchisation de celles- ci, distribution ecologique et 
geographique des di f f erentes especes, nous abordons ici 1 • approche 
phenetique et phylogenetique des especes ouest -medi terraneennes. 
Des matrices de caracteres ont ete dressees comprenant 1' ensemble 
des caracteres morphologiques pour chacune des quatre especes et 
leurs varietes morphologiques, soit un total de 13 taxons. Une 
etude de similari te phenetique a ete realisee en utilisant le 
coefficient de Sokal et Michener (1958). Les caracteres ont ete 
polarises en apomorphes et plesiomorphes sans tenir compte des 
differents degres intermediaires juges dans ce cas trop subjectifs. 
Les analyses phylogenetiques (cladogrammes) ont ete effectuees a 
1' aide des programme PHYLIP et McClade (Bellan et al., 1990). 

RESULTATS ET DISCUSSIONS 
Le phenogramme (Fig .1) permet la separation des taxons en quatre 

ensembles dont deux ne comprennent qu • une seule espece. Le premier 
monospecifique (1) : o. amoureuxi, abranche, le second egalement 
monospecifique (2) : o. roscoffensis avec un nombre important de 
branchies (23 paires ) , un ensemble (3) avec les deux formes de 0. 
neglecta (17 et 18 paires de branchies) et (4) les 9 formes de 0. 
bicornis (11 a 15 paires de branchies). La similitude entre lee 
taxons appartenant aux groupes 3 et 4 est tree elevee ( >80%) • Lee 
formes A, B et c d' 0. bicornis sont mieux discriminees selon l.e 
caract ere "ni veau d' apparition de la premiere paire de branchies • 
que selon le caractere •nombre de paires de branchies•. 

L' analyse phy1ogenetique (Fig. 2) genere un saul arbre de 
compatibilite (clique) avec 29 caracteres et un seul arbre 
parcimonieux (Wagner) de 40 pas qui presente un Indica de 
coherence de 0, 72 (sur MacC1ade) (Fig.2). Au total, on recense 19 
autapomorphies ou synapomorphies. on peut, encore, distinguer lee 
trois ensembles: 1, 2 et 3+4. Le groupe 3+4 se montre relati vemant 
bien homogene. Toutefois 1a separation des formes de 0. bicornis (+ 
o. amoureuxi) se fait au niveau de deux caracteres discriminants (14 
et 25) . Deux caracteres convergent a sont interessante a etudier. Le 
caractere 21 separe les formes B et C d' 0. bicornis (+ la forme 
abranche d' o. amoureuxi) presentant une reduction anterieure des 
branchies. Le caractere 28 separe 0. amoureuxi abranche et la forme 
A12, dernier avatar de la lignee o. bicornis forme A. Ce caract~re 
convergent peut signifier que 1' origine phylogenetique de 1' absence 
de branchies chez o. amoureuxi est differente de la reduction. des 
branchies dans les formes A, B et C d' 0. bicornis.Il Y aurait deux 
processus de speciation differents aboutissant A une certaine 
similitude morphologique. Ceci n • est d' ailleurs pas en 
contradiction avec l' etude phylogenetique des genr.es d' Opheliidae 
(Bellan et al., 1990) . 

Pour conclure, on peut se poser le probleme du n1veau 
taxonomique reel des especes du genre Ophelia qui semble, tout au 
moins en Mediterranee, constituer un unique· groupe monophyletique: 
1- au niveau specifique ou sub-specifique de la distinction entre 
o. neglecta et 0. bicornis, 
2- au ni veau generique ou sub- generique pour 0. amoureuxi. 
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Fig. 1: Phenogrannre (a, b, c,= form:!s 

a, b e t c de 0. bieornis) 
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CaracUros uliH:.h 
l.prisencodobranchles 0 
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3. tous seg. setigtres 0 
4. nhr. segmenb: 28 0 
5.nhr.setlgeres:28 0 
6. ride dors.longit. absc 0 
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6. goutt.laL seg. 8-9 0 
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ll.long. total animal courto 
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branchies:23 
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28 3t a 23 o 
29 31.22 0 

Fig. 2 C1adogramne 
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Electrophoretic analyses of several species of Amphipods have 
been carried out in recent years with the purpose of studying 
their genetic structure and to elucidate possible mechanisms of 
genetic adaptation to the environment. 

Two species of the genus Ga.mm.a.r..u.s, namely G-. jnsenBjbj 1 is Stock 
and G....._ aequ i cauda Martynov, proved very sui table for this kind of 
research (Bisel et al., 1987). These species seem to occupy 
different niches in the environments from which they were 
collected: G..... ipsepsjbi 1 js lives in more "marine" habitats, 
whereas .G....,_ aegn j cauda is more common in brackish water areas 
where it is subjected to more exacting conditions. Laboratory 
experiments have shown a higher resistance of the latter to wider 
ranges of temperatur;, and salinities (Brun, 1971). However, 
occasionally, the two species can occur together. 

The present study concerns the comparison of the genetic 
structure between and within populations of the two mentioned 
species sampled in the lagoon of Venice and in two lagoons of 
Southern France . 

In the lagoon bf Venice, G... i nsensj bj 1 is was collected nenr S. 
Felice Island, and G... aeg11j cauda at _Piovini. In Southern France, 
.G... ineeneihj lis was collected at Salses-Leucate and .G... aequj,~auda 
at Canet Saint-Nazaire. 

The electrophoretic analyses were carried out on 17 loci 
according to Selander et al. ( 1971) . The loci considered for the 
calculation of the genetic distance were: AP, APK, EST-1, EST-2, 
FH, GAPDH, GOT-1, HK, LAP-1, MDH-1, MPI, PGI, PGM and XDH. 

The results obtained indicate that the Italian and the French 
populations of G... ipsenajhj1ja exhibit heterozygosity levels 
(0.029 and 0.038, respectively) which are not very dissimilar 
from one another. In both cases the observed values do not differ 
significantly from the expected ones. All the loci analysed in 
the two populations are in Hardy-Weinberg equilibrium. 

As to the comparison between the two G... aeguJcauda populations, 
the mean observed heterozygosities appear quite different 
(Venice, Hobs=O. 078; Canet Saint-·Nazaire, Hobs=O. 038) . Previous 
studies conducted on a population of G... aemd cauda from Sigean 
(not far from Canet Saint-Nazaire) indicate a similar 
heterozygosity value (Hobs=O. 037) (Bisel et al., 1987). This 
confirms the lower polymorphism of the population from Canet 
compared with the one from Venice. 

Considering the single loci analysed in the two .G... aegu j capda 
samples, PGI and MPI appear as the main responsible ones for the 
observed differences. In fact, MPI shows an observed 
heterozygosity of 0. 535 in the Venetian population, whereas the 
French population is monomorphic. Similarly, the observed 
heterozygoei ty at PGI locus is 0. 60 in the sample from Venice and 
0.094 in that from Canet. 

The evaluation of the genetic distance performed according to 
Nei (1972) shows, first of all, that the distance between .G... 
j peenei hi 1 i 6 and G... aequj cauda is the one expected between two 
good species ( D = 0. 1402). A high genetic similarity was found 
between the two geographic populations of G... jn§fmsjbjlis (D = 
0.0014), whereas the genetic distance between the Venetian and 
the French populations of .G... aegujcauda is greater (D = 0.0314). 
In any case the latter value is within the range of those 
characterizing local populations of the same species, though it 
pointe out a higher rate of differentiation between the .G... 
aeguicauda populations in comparison with the G...._ ineensjhi l js 
ones. It is difficult to establish the causal factors of such 
differentiation. However, considering that .G... aegJJicauda lives in 
areas which are ecologically more marginal and exacting, it seems 
legitimate to hypothesize natural selection at work, although the 
concurrence of non selective forces cannot be discarded. 
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Resume 

Dans ce travail on a compare, par analyse electrophoretique, la 
structure genetique de quelques populations geographiques 
(Adriatique septentrional et Mediterranee pres de la cote 
Fran<;aise) des deux especes de~: G.... insensibj1js Stock et 
.G... aegn i cauda Martynov. Les resul tats montrent que les 
populations de .G... i n~ensj hj 1 is s·ont tres semblables entre elles, 
tandis que les populations de G... aegqj cauda semblent 
differentes. On a aussi calcule la distance genetique, soi t entre 
les deux especes, soit entre lea populations de chaque espece. On 
discute br8vement des mecanismes qui peuvent etre responsables 
des diff~rences observees _ 
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