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The polychaete community of the Fregene artificial reef (Tyrrhenian Sea, Italy): 
a 20-year study (1981–2001)

SARA MARZIALETTI1,3, LUISA NICOLETTI1 & GIAN DOMENICO ARDIZZONE2

1ISPRA, Institute for Environmental Protection and Research, Via di Casalotti 300, 00166 Roma, Italy
2Università di Roma “La Sapienza”, P.le A. Moro 5, 00185 Roma, Italy
3Corresponding author. E-mail: sara.marzialetti@isprambiente.it

Abstract

The artificial reef of Fregene,  Italy, was built in 1981 as a multipurpose structure with the intent of protecting the
coastal environment from illegal trawling and also improving fishery production. It is located at 10–14 m depth on
a sandy-silty seabed in the Tyrrhenian Sea, 5 nmi north of the outlet of the Tevere River (Latium, Italy) and 1.5 nmi
offshore the town of Fregene (Latium, Italy). The development of the polychaete community on the reef was
studied from May 1981 to December 2001 in order to examine long-term community dynamics and verify to what
extent changes in polychaete assemblage could depict the development of the benthic assemblage. At each

sampling time, two standard surfaces of 400 cm2 were scraped from the vertical walls of the same block. Temporal
changes in the development of the polychaete community were detected by univariate (S, N, ExpH', 1/Simpson, J')
and multivariate (CLUSTER, nMDS) analysis of the faunal data. Functional structure of the community was also
analyzed. Changes in the community structure were shown by an overall increasing trend in the total number of
species and individuals. The 20-year development of the polychaete community was divided into five different
phases representing different benthic assemblages on the reef: the first two periods correspond to settlement of
pioneer species (1981–82); the third is a phase characterized by Mytilus galloprovincialis dominance and
regression (1983–85); the fourth is a phase of mud accumulation between dead balanids, with the presence of
laminar bryozoans (1991–92), and the last corresponds to a phase dominated by bryozoan bioconstruction (2001).
The increased complexity in the benthic assemblage and substratum on the reef is also shown by an increased
differentiation and distribution of polychaete functional groups. Increasing environmental heterogeneity on the reef
is the basic factor that affected biodiversity by generating new niches that could be occupied by additional species
with different ecology. The similarity of the benthic assemblage observed on the reef in 2001 with natural
bioconstructions suggest that after two decades the ecological succession has lead to a settlement at a steady-state
of equilibrium with the surrounding environment. 
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Introduction

Artificial reefs have often been used as protection from coastal erosion and illegal trawling (Moreno
et al. 1994) as well as a potential tool for reef restoration and rehabilitation and enhancement of local
fisheries (Clark & Edwards 1999). On a long time scale, studying benthic settlements during and
after the colonization process, including origination on a new artificial substratum, can offer an


