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Abstract

The construction of a small jetty in Prelo cove (Ligurian Sea, NW Mediterranean) involved cutting
in the Posidonia oceanica (L.) Delile ( Monocotyledonae, Posidoniaceae) matte terrace, modifying the rip
current path and altering the sedimentary budget of the cove. The aim of this study was to investigate how
the sedimentary regime influenced the meadow morphology. Distribution, cover and other morphological
features of the meadow were described. P. oceanica was patchy distributed between 0.5 and 15 m depth, cov-
ering a total area of about 4.8 ha. Three classes of living P. oceanica cover were distinguished: high cover
(>65%), low cover (65% to 15%) and single shoots (< 15%). Non vegetated areas fell into four types:
dead matte, sandy channels, sandy patches and beyond the lower limit of the meadow. Regressive sharp limit
was present in the central area of the meadow and regressive shaded limit at the extremities.
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Introduction

The general decline that Posidonia oceanica meadows are undergoing has been
attributed to two main causes linked to human impacts: coastal constructions
and increased turbidity (Ruiz and Romero, 2003). The former affects the currents
(Meinesz et al., 1991) and influences the sedimentary budget (Albertelli et al.,
1996; Goéngora-Gonzalez et al., 1996; Cavazza et al., 2000); the latter, decreasing
light penetration, may cause regression of the deep limit or, at higher rate, even
stifle the plants (Goéngora-Gonzalez et al., 1996). Concomitant causes may be
ascribed to the presence of sewage discharges or to trawling activities (Péres and
Picard, 1975), as well as to climate fluctuations (Peirano and Bianchi, 1997; Pei-
rano et al., 2005). In order to protect the P. oceanica meadows, they were listed as
a priority habitat on Annex I of the EC Directive 92/43/EEC on the Conservation
of Natural Habitats and of Wild Flora and Fauna (EEC, 1992).

A general regression trend, due to various human activities, has been observed
as a common feature of all Ligurian meadows (Peirano et al., 2005). Peirano and
Bianchi (1997) focused on the deficiency and discontinuity of quantitative data on
the present status of the Ligurian P. oceanica meadows.

In the first decades of the XIX century the construction of a small jetty at
Prelo cove, in the Eastern Ligurian Riviera, required the cut of the P oceanica
fringing reef. This cut, causing modifications in both coastal and meadow mor-
phologies, might have involved the reinforcement of the rip current and have
altered the sedimentary budget (Lasagna, 2004). The aim of this work was to
describe the present day morphology of the P. oceanica meadow after the fringing
reef cut and the supposed alteration in sedimentary budget.
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Materials and methods

Prelo is a small cove (about 8 ha) of the Ligurian coast sited between Rapallo
and Santa Margherita Ligure, in proximity of Portofino Marine Protected Area
(Ligurian Sea, NW Mediterranean). The cove is sheltered by winds and by waves
(Danovaro et al., 1994) and is characterized by a rocky coast, as typical in East-
ern Liguria, and by a small beach. At the beginning of the XIX century, this cove
underwent different anthropogenic impacts such as the construction of a jetty,
used by pleasure craft, and of a small promenade.

Direct observations by scuba diving were conducted between September 2003
and April 2004. A total of 11 underwater transects were described, each about
300 m long. These transects were stretched perpendicularly to the coast from the
upper limit of the meadow to the living Posidonia oceanica lower limit and, when
present, as far as the end of dead matte areas. During each dive the following
data of the P. oceanica meadow were recorded on a PVC slate, every 10 m: depth,
features of the meadow, percentage cover by living P. oceanica, presence of inter-
matte channels, dead matte areas, and sandy patches. As recommended by Buia
et al. (2004), the percentage cover by living P. oceanica and by dead matte was
estimated by eye by two divers independently at about 1 m upon the bottom.
Three classes of living P. oceanica cover were distinguished: high cover (> 65 %),
low cover (65 % to 15%) and single shoots (< 15 %). Lower limit morphologies
were described according to Montefalcone et al. (2006a). Shoot density was meas-
ured using a quadrat (40 x 40 cm) in three replicated counts at selected sites (in
correspondence of upper limit, lower limit and in an intermediate zone) along
each transect. Shoot density values were classified according to Giraud (1977) and
Pergent et al. (1995).

Data recorded during field activities were elaborated in profiles and in a the-
matic map of meadow morphology.

Results

Posidonia oceanica meadow, ranging from 0.5 m to 15 m depth, extended on a
total surface of nearly 4.8 ha, which was about 60 % of the total surface of the
sea bottom of Prelo cove. P. oceanica developed on rock at the extremities of the
cove, while either on sand or on matte within the cove.

A homogeneous and high P. oceanica cover (about 80-90 %) characterized the
shallow portion of the meadow (1 m to 6 m), with average density value indicat-
ing a dense meadow according to Giraud (1977) and a lower sub-normal density
according to Pergent ez al. (1995). At the sides of the jetty a residual fringing reef
was observed; on the contrary, in front of the jetty an intermatte erosional chan-
nel crossed the meadow to end in a large central sandy patch.

A heterogeneous cover, between 15 % and 80 % (from low to high cover), char-
acterized the intermediate portion of the meadow (6 m to 11 m) and its continuity
was also interrupted by dead matte areas, caused by pleasure boats anchoring
(Montefalcone et al., 2006b), and by small sandy patches. Moreover, the average
density value indicated a dense meadow according to Giraud (1977) and lower
sub-normal density according to Pergent et al. (1995).

The lower limit of the meadow reached the maximum depth of 15 m. Regres-
sive shaded limits were found in the northern and the southern extremities of the
cove (Fig. 1A); these limits showed a living P. oceanica cover gradually decreasing
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with depth, from 65 % to 0 %, and dead matte areas beyond the lower limit itself.
In the northern extremity the dead matte area showed an extension of about
100 m, in the southern extremity of about 20 m. In correspondence of these limits
the average density value indicated a sparse meadow (Giraud, 1977) and lower
sub-normal density according to Pergent et al. (1995). Regressive sharp limit was
found in the central area of the cove (Fig. 1B); this limit showed a living P. oce-
anica cover passing abruptly from 80 % to 0 % with depth, and ending with dead
matte areas having an extension of about 40 m. In correspondence of this limit
the average density value indicated a sparse meadow (Giraud, 1977) and normal
density according to Pergent et al. (1995). Between the regressive shaded limits
and the regressive sharp limit we described regressive sharp limits with patches,
which passed abruptly from a P. oceanica cover of about 50 % to zero, and show-
ing isolated patches of living P. oceanica and dead matte areas beyond the lower
limit of the meadow (Fig. 1C). In correspondence of this limit the average density
value indicated a very sparse meadow (Giraud, 1977) and lower sub-normal den-
sity according to Pergent et al. (1995).
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Fig. 1 - A detail of the Posidonia oceanica meadow map with the profiles showing different
morphologies of lower limits: A = regressive shaded limit, B = regressive sharp limit,
C = regressive sharp limit with patches.
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Conclusions

A general resemblance between the present distribution of Posidonia oceanica
and that reported 10 years ago by Bianchi and Peirano (1995) was observed. Some
differences can be easily explained by differences in scale and mapping method.
Lack of older data prevents any definite conclusion about the importance and
magnitude of the presumed alteration in the sedimentary budget. Sediment data
by Lasagna (2004) and the present observations on morphology, however, provide
suggestive evidence that such an alteration has been dramatic. The occurrence of
erosional patterns at shallow depths (i.e. sandy patches and intermatte channel)
was spatially related to the presence of the small jetty. The enlarged path of the
rip current moved and settled fine sediment in correspondence of the lower limits,
causing their extensive regression (as showed by the occurrence of buried dead
matte areas and low density values). Lower limit regression was more evident in
the northern area because of greater erosion of the matte along the path of the
rip current.

On the whole, the present-day P. oceanica meadow showed a mediocre state
of health with alternation of high and low cover. The meadow resulted sparse
according to Giraud (1977) and disturbed (with lower sub-normal densities)
according to Pergent et al. (1995).
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