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Biodiversity of macroalgal assemblages 
in the Gulf of Naples
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In the framework of ALIENS project, focused on 
the introduction of macroalgal species along 
European shores and their impact on native 
seaweed communities, a hierarchical survey was 
carried out during summer 2002, with the aim to 
describe the community composition on rocky 
substrate, and to valuate its variability in relation 
to anthropogenic disturbance, in the Gulf of 
Naples.

The percent cover of each conspicuous species, 
at both 5 and 10 m depths, was assessed in situ
on 2,500 cm2 surfaces haphazardly selected; 
only for shallower stands, the identification of all 
species collected in 100 cm2 sub-samples was 
also performed.

(*) identification by light microscope was performed 
only for samples collected at 5 m depth.
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A total of 46 conspicuous taxa were 
identified. ANOVA on species 
richness did not show any significant 
differences among different factors.
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Multivariate patterns of macroalgal
assemblages were displayed by non-
metric multidimensional scaling 
(nMDS); similarity matrices were built 
with Bray-Curtis index for percent 
cover data, and with Sorenson 
coefficient for presence/absence data. 

Differences among distinct 
factors were tested by analysis 
of  similarities (ANOSIM); 
important taxa in characterizing 
each condition were assessed 
by similarity percentages 
(SIMPER).
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The nMDS plot on percent 
cover of conspicuous 
species (considering locality 
centroids, n = 6) and the 
ANOSIM test showed some 
separation attributable to 
disturbance but not to 
different depths.

189 taxa were identified for 5 m depth. 
Significant lower values were found in 
impacted localities (F = 44.15; p < 
0.001).
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Stress: 0.18

The nMDS plot on 
presence of all species in 
100 cm2 sub-samples 
(considering site centroids, 
n = 2) and the ANOSIM test 
showed a clearer 
separation between 
disturbance conditions and 
localities.
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The results of visual assessment 
indicate an overall heterogeneity of 
macroalgal composition of rocky 
subtidal beds, mainly for impacted 
localities. Moreover this method 
highlights that C. racemosa is the only 
introduced species with an invasive 
behaviour.

The analysis on 100 cm2 samples strengthens the 
separation related to disturbance conditions. In 
addition it shows that impacted localities are 
characterized by a lower species richness.
Moreover this different scale of analysis permits the 
detection of new introduced species before they could 
become invasive as reported in other areas of the 
Western Mediterranean (Rindi et al., 1999; Piazzi and 
Cinelli, 2003).
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Analysis of variance 
(ANOVA) was 
performed on the 
total number of 
species for both 
2,500 and 100 cm2

quadrats. 

The microscopic analysis permitted 
the identification of another two 
non-native species: Acrothamnion
preissii, and Womersleyella
setacea. For both species this was
the first record along the coasts of 
Campania.

The nMDS plot considering 
locality centroids (n = 6) 
revealed a spatial trend 
according to the distance 
from the inner part of the 
Gulf.
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The finding of the three non-native 
species, mostly in fishing and boating 
resorts, is in agreement with
Ceccherelli and Piazzi, 2001 and 
Ribera Siguan, 2002, who consider 
anchorages and fishing nets as the 
main causes of their spreading at local 
scale.

Among the main taxa, 
Sphacelariales characterized 
the impacted localities, while 
Padina pavonica and 
Caulerpa racemosa the 
control ones; Jania rubens
and Dictyotales were 
common in both conditions.
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