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ABSTRACT : Amphipholis squamata is regarded as a cosmopolitan hermaphrodite ophiuroid present in all
oceans except the polar areas . Paradoxically, the weak potential of dispersion related to the absence of a larval
stage is associated with a very vast distribution area . Before investigating genetic structure, it was necessary to
test the hypothesis of selfing . Indeed, in this species the testis and ovary which open into the same pouch mature
simultaneously . We have checked this assumption by means of paternity analyses on brooded individuals using
RAPDs. Comparison of genetic fingerprints between brooded individuals and adults shows : (1) a variability
between adult individuals, (2) a strong similarity between some incubated young and their carrying progenitor
(confirmation of the existence of selfing) and (3) differences between some other brooded young and their car-
rying progenitor (co-existence of out-crossing) .

1 . INTRODUCTION

Amphipholis squamata (Delle Chiaje 1828) is re-
garded as a cosmopolitan ophiuroid present in all
oceans except the polar zones . This species lives in a
range of habitats, from the intertidal zone to 1330 m
of depth (Gage et al. 1983) . A. squamata constitutes
dense local populations often occupying microhabi-
tats given its small size (disc of approximately 2 to 3
mm in diameter) . The spatial distribution of the spe-
cies is aggregative . This species is brood-protecting
and lives I to 2 .5 years. Each adult incubates up to
25 embryos . A . squamata is also bioluminescent
(Mallefet et al. 1994, Deheyn et al . 1996, De Bre-
maeker et al. this volume) .

Paradoxically the weak potential of dispersion related
to the absence of a larval stage is associated with a
vast distribution area in Amphipholis squamata. Ac-
cording to Fell (1946) the species extended its distri-
bution by coastal migrations . Moreover, the presence
of live individuals ofA. squamata in crevices of large
algae observed in the open ocean (Mortensen 1933,
1941, more recently confirmed by Highsmith 1985,
Alvà & Vadon 1989) indicates that rafting can be
regarded as a vector of dispersion, particularly in the
case of insular systems. However, rafting is associ-
ated with (exceptional) events of colonization rather
than with the maintenance of a regular gene flow
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between distant populations (Scheltema 1977, Knox
1980). The capacity ofA. squamata for colonization
could be supported by the fact that it is hermaphro-
dite and probably a selfing species (see Hendler
1995). Indeed, several indices suggest that selfing
could take place in A. squamata. First, the release of
juveniles by "emptied" individuals which had been
maintained isolated in aquaria has been observed sev-
eral times (Strathmann & Rumrill 1987, Deheyn, per-
sonal communication) . The testis and ovary are
paired within the same bursa (organ where the gam-
etes are emitted, where fertilization and then devel-
opment take place) and reach maturity simultaneously
(Nisolle 1990, Alvà 1996). This anatomy seems per-
fectly adapted to self-fertilisation. However no data
are available about the reproductive mode of A .
squamata in natural conditions .

A. squamata has been assigned to approximately 25
different species since its discovery. Clearly, despite
of its status as a "common species", new investiga-
tions are necessary to determine its genetic structure .
Since Tortonese (1965) questioned the authenticity
of a pandemic species, no study has been carried out
to compare the individuals from geographically sepa-
rate populations (Sponer et al . In this volume) .

The aim of the present work was to test the hypothe-
sis of selfing in this hermaphrodite species .





Table 1 . Outcrossing rates for nine adults of Amphi-
pholis squamata (Medes Islands) .
Dark grey: juveniles with a different pattern, light
grey: juveniles sharing the adult pattern

CODE J1 J2 J3 J4
29048803

29049801

29049805

29048807

29049809

29049811

29049812

29048818

J6 J6 J7 310 311 J12

Figu*e 3 . Banding pattern diversity of adults from
Medes Islands (Meda Gran)

3.2 . GENETIC STRUCTURE OF Amphipholis squamata

Comparison of adult banding patterns show a strong
diversity, even in same sampling site (Figure 3) .

Three main patterns can be described (Figure 4) .
Each of these main patterns is characterised by some
constant bands . Inside these main patterns there is an
important variability which supports the hypothesis
that the brooded juveniles which share the adult pat-
tern stem from selfing .

If we compare the frequencies of the 3 main patterns
between the two sampling sites, we find a strong dif-,
ference (Figure 5) . The pattern I is predominant in
the big island, and in the small island patterns I and II
are equally represented .
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Figure 4: Description of the 3 main RAPD patterns .
WM: DNA weight markers (100bp)
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Figure 5 : Frequencies of the RAPD patterns in the
small and big Medes Islands, respectively .

This pilot study showed that there was a strong ge-
netic differentiation between these two closely neigh-
bouring sites (see also Sponer et al . this volume) .
Works are now performed to understand the conse-
quences of this combination of a mixed reproductive
mode - selfing and outcrossing - and a very low dis-
persal rate on the genetic structuring of Amphipholis
squamata .
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