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ABSTRACT

The present study investigated the current status of the shallow Fucales assemblages of the bay
of Brucoli, located along the eastern coast of Sicily (Italy). Moreover, since most of the studies
on these habitat-forming species of this area were ancient, the obtained data were compared
with historical data (literature and herbaria) to assess losses, to highlight the eventual sites of
regression and identify the possible causes that should be removed. Through the sampling and
identification in the laboratory, ten taxa, belonging to the genera Cystoseira, Ericaria, Gongo-
laria and Sargassum were found. During the sampling, four new species, never reported in the
bay of Brucoli, were detected. Through this study, it was noticed that most of the Fucales are
absent in the southwest coast and in the central sector of the bay, the most anthropized areas,
while the area richest in species is the northeast coast. From this point of view, it would be im-
portant to improve the quality of water, and to encourage the conservation of the Fucales as-

semblages in this area.
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INTRODUCTION

Shallow coastal areas represent some of the
most productive, diverse, and threatened marine
ecosystems (Harley et al., 2006; Airoldi & Beck,
2007). The temperate rocky coasts are character-
ized by the presence of large canopy-forming kelps
(Laminariales, Phaeophyceae, Ochrophyta) and
fucoids (Fucales, Phaecophyceae, Ochrophyta),
which represent the dominant species in pristine
environment (Dayton, 1985; Steneck et al., 2002;
Schiel & Foster, 2006). In the eastern Atlantic and
in the Mediterranean, canopy-forming algae are
mainly formed by Sargassum C. Agardh and Cys-
toseira s.1. species (Orellana et al., 2019).

These habitat-forming species dominate sev-
eral assemblages, from the littoral fringe down to
the lower sublittoral zone (Feldmann, 1937; Moli-
nier, 1960; Pignatti, 1962; Verlaque, 1987; Balles-
teros, 1988, 1990 a, b; Giaccone et al., 1994).

Their zonation depends on different environ-
mental conditions (light, temperature, hydrody-
namics and grazing) (Sauvageau, 1912; Ollivier,
1929; Vergés et al., 2009). They generate high pri-
mary production contributing to sustaining diver-
sified trophic levels and they provide shelter, food,
habitat and nurseries to a multitude of species (Ste-
neck et al., 2002). Therefore, they represent im-
portant species in the Mediterranean phytal zone
(Feldmann, 1937; Giaccone, 1973). Several species
preferentially live in the shallow waters of shel-
tered coves and bays. These habitats are target
areas for human development and some of the
species developing in shallow and sheltered en-
vironments may be in serious regression along
most of their previous distribution range (Thibaut
et al., 2005). In fact, during the last decades Fu-
cales have retracted their ranges considerably par-
ticularly close to urban areas (Benedetti-Cecchi et
al., 2001; Soltan et al., 2001; Thibaut et al., 2005,
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2015; Ballesteros et al., 2007; Mangialajo et al.,
2007, 2008; Perkol-Finkel & Airoldi, 2010), being
replaced by structurally less complex communities
dominated by turf-forming, or other ephemeral sea-
weeds, mussels (Benedetti-Cecchi et al., 2001; Con-
nell et al., 2014; Strain et al., 2014) or sea urchin
barrens (Agnetta et al., 2015). This decline is due
to the cumulative impact of increasing human
pressures (habitat destruction, pollution, non-in-
digenous species, overfishing, coastal aquaculture
and global warming) (Cormaci et al., 2001; Thibaut
etal., 2005, 2015, 2016; Serio et al., 2006; Mangia-
lajo et al., 2008; Sales & Ballesteros, 2009; Tsiamis
et al., 2013; Templado, 2014; Mineur et al., 2015).
Different forms of stress act over time and in uni-
son, with a possible synergistic effect, on species,
ecosystems and their ability to deliver ecosystem
services (e.g. Worm et al., 2006; Halpern et al.,
2008; Waycott et al., 2009).

The sensitivity of canopy-forming algae to a
variety of anthropogenic stressors is increasingly
well understood (Ballesteros et al., 2007; Mangia-
lajo et al., 2007; Asnaghi et al., 2009; Sales et al.,
2011), making these systems useful indicators of
water and ecosystem quality according to the Water
Framework Directive (2000/ 60/EC) (Commission
E., 2000).

Some Cystoseira complex species are under sur-
veillance by international organizations such as the
Council of Europe, the United Nations, the [TUCN,
the RAC/ASP, the WWF and MedPan. Moreover,
the Berne Convention (Annex I, Council of Europe,
1979) and the Barcelona Convention (Annex II,
UNEP/MAP, 2009) protects them and they are
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listed as Habitat of Community Interest by the UE
(Micheli et al., 2013).

Despite its recognized value and vulnerability,
data on the distribution and status of Fucales habitats
are surprisingly limited and ecological analyses for
many areas are rare (Mancuso et al., 2018). In addi-
tion to this, while many regions have experienced
dramatic loss of these ecosystems (Airoldi et al.,
2014; Thibaut et al., 2015), in other regions losses
have been limited to the most severely impacted sites
and some populations have surprisingly persisted in
a relatively healthy status (Thibaut et al., 2014).
Understanding what factors or combinations of fac-
tors control the ultimate distribution and conditions
of these ecosystems is a key priority to establish ef-
fective conservation measures (Mancuso et al., 2018)
and to provide a possible restauration program.

From this point of view, it is important to keep
monitoring coastal areas, especially those most prone
to anthropogenic factors. The object of this study is
the bay of Brucoli (Fig. 1), an area located in the east-
ern coast of Sicily (Italy), that for over forty years
has been subjected to anthropogenic impacts, due to
the presence of a sewage, the high number of both
summer residences and yachtsmen frequenting its
coasts (Messina, 2013). Nevertheless, despite these
impacts, in this area there is a well-structured Posi-
donia oceanica (L.) Delile meadow that represents
most of the submerged vegetation of the bay.

Because most of the studies on the Fucales in this
area are ancient (Battiato & Ponte, 1975; Battiato et
al., 1978; Battiato et al., 1980; Furnari et al., 2003),
the aim of this study was firstly to gain knowledge
of the species currently present. Furthermore, con-
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Figures 1, 2. Study area. Fig. 1: location of the study area in the eastern coast of Sicily (Ionian Sea).
Fig. 2: detail of the bay Brucoli (Augusta).
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sidering a possible restauration program, the present
populations have been compared with historical data
(literature and herbaria) to assess losses, to highlight
the eventual sites of regression and identify the poss-
ible causes that should be removed.

MATERIAL AND METHODS

The bay of Brucoli (37.284167 °N, 15.187778°
E), located between Catania and Syracuse (eastern
coast of Sicily), is a natural basin situated in the mu-
nicipality of Augusta (Fig. 2). The coastline of the
bay is interrupted, in the south-western part, by an
estuary of the Porcaria Channel which forms jagged
inlets. Thanks to the presence of the P. oceanica
meadow, the Bay of Brucoli is included in the Na-
ture 2000 network as a Site of Community Impor-
tance named: “SIC-ITA090026 Fondali di Brucoli
— Agnone” (Nisi, 2012).

The samplings were carried out during June, July
and October 2019 to compare summer and autumn
stands. The area between the coastline and the be-
ginning of P. oceanica meadow, where the Fucales
communities are located, was surveyed by snorkel-
ing. Furthermore, samples were collected in the east-
ern side and in the western side of the bay, while the
central sector, where there are floating piers, was
only surveyed through snorkeling. For each species,
two thalli were collected with a pick to include the
base; subsequently they were stored with seawater
and alcohol and identified in the laboratory. Then,
the collected thalli were stored in exsiccata.

Moreover, through snorkeling, the abundance of
the species was visually estimated and the following
categories were considered: absent, isolated individ-
uals, scattered populations and dense populations
(Thibaut et al., 2016). Finally, to gain historical data,
previous studies on the Fucales of Brucoli were con-
sulted (Battiato & Ponte, 1975; Battiato et al., 1978;
Battiato et al., 1980; Furnari et al., 2003).

RESULTS

Through the samplings and identification in the
laboratory, ten taxa of the family Sargassaceae
Kiitzing were found: three belonging to the genus
Ericaria Stackhouse, two to the genus Gongolaria
Boehmer, four to the genus Cystoseira C, Agardh,
and one to the genus Sargassum. Most of the species
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are Mediterranean endemisms, except for Cystoseira
compressa (Esper) Gerloff & Nizamuddin, C. foe-
niculacea (Linnaeus) Greville and C. humilis
Schousboe ex Kiitzing, distributed also in the eastern
Atlantic, and Sargassum vulgare C. Agardh, which
is even present in tropical and subtropical oceans.
A list of the Fucales found in the bay of Brucoli is
given below. For every species data on the present
distribution, the abundance, the main diacritical char-
acters and any previous reports have been included.

Ericaria amentacea (C.Agardh) Molinari et Guiry
(Figs. 3-5)

Ericaria amentacea is present both in the east
and in the west side of the bay of Brucoli. Large-
sized thalli have been observed in summer, es-
pecially in the station of Punta Tonnara (the
northernmost site on the eastern side of the bay) and
in the southeast coast where there are dense popu-
lations of this species frequently associated with
populations of Ericaria mediterranea (Sauvageau)
Molinari & Guiry. During the summer sampling,
fertile thalli were observed, while in autumn recep-
tacles were not found.

This species was reported in historical data of
the bay of Brucoli as Cystoseira stricta (Battiato et
al., 1980) and in 1974 as Cystoseira amentacea var.
stricta (Furnari et al., 2003).

This species lives in the infralittoral fringe, par-
ticularly in exposed coasts. The specimens found
by us corresponds to the description of Gomez Gar-
reta et al. (2000) and Cormaci et al. (2012): caespi-
tose thalli attached to the substratum by haptera,
spinose and not prominent apex, spines present both
in primary and secondary branches. Primary
branches are cylindrical and the base of them,
usually in spring, is unbranched. The receptacles lo-
cated at the apices of all branches are compact and
the conceptacles are at the base of the spines.

Ericaria brachycarpa (J.Agardh) Molinari et Guiry
(Figs. 6-8)

Ericaria brachycarpa is present both in the
northeast and in the northwest coasts of the bay of
Brucoli where there are dense populations. It was
not found in the southernmost part of the bay, pro-
bably because this species prefers moderately ex-
posed and high light-intensity places (Gomez
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Figures 3-5. Ericaria amentacea (C. Agardh) Molinari et Guiry. Fig. 3: habit of E. amentacea (scale bar: 1 cm).
Fig. 4: detail of spinose and grouped conceptacles (scale bar: Imm). Fig. 5: cross section (scale bar: 100 um).

Garreta et al., 2000). Fertile receptacles have been
observed in summer, whereas in autumn this
species was not reproductive.

Furnari et al. (2003) reported this species in the
bay of Brucoli in 1993 at 1 m depth.

Ericaria brachycarpa is a caespitose species at-
tached to the substratum by haptera. Gomez Garreta
et al. (2000) and Orellana et al. (2019) observed that
the apices of this species are smooth and not promi-
nent. On the other hand, for Cormaci et al. (2012)
the apical portion of the axis is spinose. During our
observations, we noticed that the apical portion is
spinose during the vegetative activity, whereas dur-
ing the senescence period it tends to get smoother.

This species does not present aerocysts neither
tophules. Primary and secondary branches are cy-

lindrical with spinose appendages. The receptacles
at the apices of the terminal branchlets, not com-
pact, are surrounded by spinose appendages, which
are very swollen at the base.

This species lives in the upper sublittoral zone,
from the surface to several meters’ depth (Gomez
Garreta et al., 2000).

Cystoseira compressa (Esper) Gerloff et Nizamud-
din (Figs. 9-11)

Cystoseira compressa has been frequently ob-
served throughout the bay of Brucoli. In the bay,
usually, this species does not form dense popu-
lations but there are some large-sized isolated indi-
viduals, especially in the northeastern coast. This
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Figures 6-8. Ericaria brachycarpa (J. Agardh) Molinari et Guiry. Fig. 6: habit of E. brachycarpa (scale bar: 1 cm).
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Fig. 7: fertile receptacles (scale bar: 1 mm). Fig. 8: cross section (scale bar: 100 pm).

species forms scattered populations with E. medi-
terranea in the southeast side of the bay, where
there are smaller thalli. In the northwest coast, it is
even present in the infralittoral fringe with very
little individuals without aerocysts. This species
was fertile during the summer, but it was not repro-
ductive in autumn. According to the historical data
(Battiato & Ponte, 1975; Battiato et al., 1980; Fur-

nari et al., 2003), this species was already present
in the bay since 1970.

The specimens found by us corresponds to the
description of Gomez Garreta et al. (2000): it is a
caespitose species, which lives in the upper sublit-
toral zone, in both wave-exposed and sheltered
places. The axes, attached to the substratum by a
small basal disc, are cylindrical at the apex and flat-
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Figures 9—11. Cystoseira compressa (Esper) Gerloff et Nizamuddin. Fig. 9: infralittoral fringe with C. compressa along the
northwest coast of the bay of Brucoli (scale bar: 1 cm). Fig. 10: thalli stored in exsiccata (scale bar: 1 cm). Fig. 11: detail
of fertile receptacles (scale bar: 1 mm).

tened at the base, especially in spring and summer.
In exposed places, such as the northwestern coast of
the bay, it is rosette-shaped. Instead, in sheltered
places, as in the southeast side of the bay, there are
more developed thalli. The apex of the axis is
smooth. This species has aerocysts that, especially
in summer, are associated with the receptacles
formed at the apices of the terminal branchlets.

Gongolaria elegans (Sauvageau) Molinari et Guiry
(Figs. 12-15)

Gongolaria elegans is present in the southeast
side and in the northwest side of the bay of Brucoli.
In both cases, this species forms scattered popu-
lations in association with Gongolaria montagnei
var. tenuior (Ercegovi¢) Molinari et Guiry. Fertile
receptacles were observed only during the summer.

According to historical data (Furnari et al.,
2003), G. elegans was reported in the bay of Bru-
coli in 1995 at 1 m depth. This species grows in
the upper sublittoral zone to several meters’ depth,
usually in sheltered situations (Gomez Garreta et
al., 2000).

Our specimens of G. elegans correspond to the
description of Cormaci et al. (2012): non-caespi-
tose species attached to the substratum by a discoid
base, with a short axis, rarely branched, and a spi-
nose and not prominent apex that sometimes makes
up a rosette with primary branches sketches. In this
species, there are spinose and ovoid tophules with
reserve function (Rodriguez-Prieto et al., 2013).
Primary branches are cylindrical and without
spines at the basal region, while secondary and ter-
tiary branches are cylindrical and surrounded by
small spinose appendages. The receptacles, present
at the apices of terminal branchelets, carry few
conceptacles at the base of spines (Gomez Garreta
et al., 2000; Orellana et al., 2019).

Cystoseira foeniculacea (Linnacus) Greville (Figs.
16-18)

Cystoseira foeniculacea frequently forms scat-
tered population in the northeast side of the bay of
Brucoli. According to Gomez Garreta et al. (2000)
and Cormaci et al. (2012), the receptacles at the
apices of last-order terminal branches, sometimes
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Figures 12—15. Gongolaria elegans (Sauvageau) Molinari et Guiry. Fig. 12: scattered population of G. elegans in the bay
of Brucoli (scale bar: 1 cm). Fig. 13: Habit of G. elegans (scale bar: 1 cm). Fig. 14: fertile receptacles (scale bar: 1 mm).
Fig. 15: cross-section (scale bar: 100 um).
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Figures 16-18. Cystoseira foeniculacea (Linnaeus) Greville. Fig. 16: habit of C. foeniculacea (scale bar: 1 cm). Fig. 17:
cross-section of flattened primary branches (scale bar: 100 um). Fig. 18: cross-section of cylindrical primary branches (scale
bar: 100 um).

on an aerocyst, are compact, lanceolate or fusiform,  fertile. Moreover, C. foeniculacea has never been
simple or branched and usually are present in spring  reported in historical data of the bay of Brucoli.

and in summer. However, during the entire samp- This species grows in sheltered places, in the
ling period, the specimens collected by us were not  upper sublittoral zone on the surface or to several
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meters’ depth (Gomez Garreta et al., 2000). It is a
caespitose species attached to the substratum by a
wide and irregular basal disc. The axes are normally
spinose with small scars from dehisced primary
branches. Apices of the axes are not very promi-
nent, with small spines. Primary branches show a
dimorphism: flattened or elliptical in cross-section
with distichous secondary ramification or cylindri-
cal in cross-section with alternate ramification in
several planes. Secondary branches may be cylin-
drical or flattened. Foliaceus adventitious branches,
with toothed margin and midrib may be present at
the base of the plant or the primary branches in au-
tumn and winter. Last order branches are filiform
and divaricate. According to Gomez Garreta et al.
(2000) and Cormaci et al. (2012), ovoid aerocysts,
absent in winter and generally present in the rest of
the year, are located at the end of the branches and
may be isolated or in series. Nevertheless, during
the sampling period, we have never observed the
aerocysts.

Cystoseira foeniculacea f. tenuiramosa (Erce-
govic) A. Gomez Garreta, M.C. Barcelo, M.A.
Ribera et J. Rull Lluch (Figs. 19, 20)

Cystoseira foeniculacea f. tenuiramosa usually
forms dense populations in the tidal pools of the
eastern side of the bay of Brucoli. Some isolated in-
dividuals have been also observed in the northwest-
ern coast in association with populations of G.
elegans. According to Gomez Garreta et al. (2000),
the receptacles, located at the apices of the
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branches, are surrounded by spinose appendages
and are fertile in summer. Nevertheless, during the
entire sampling period, we have never observed fer-
tile receptacles of this species. Moreover, C. foe-
niculacea f. tenuiramosa has never been reported
in historical data of the bay of Brucoli.

This species usually occurs in shallow sheltered
places as bays, harbours and back of coves (Gomez
Garreta et al., 2000). It is caespitose and attached
to the substratum by a large irregularly discoid base.
Axes are normally spinose with small scars from
dehisced primary branches. The apices of the axis
are not very prominent and present small spines.
Primary branches are cylindrical, covered with
spines. Secondary and higher order branches are
filiform. In this species, especially in autumn and
winter, at the base of the axis or the primary
branches, there are foliaceous adventitious branches
with toothed margin and midrib.

Cystoseira humilis Schousboe ex Kiitzing (Figs.
21,22)

Cystoseira humilis is not very frequent in the bay
of Brucoli: isolated individuals have been found in
the southeast and in the northwest coasts, usually
along with population of C. compressa. During the
summer sampling, this species was fertile, as de-
fined by Gomez Garreta et al. (2000) who stated that
receptacles are usually abundant in spring and
summer, scarce in autumn and absent in winter.

This species has never been reported in histori-
cal data of the bay of Brucoli.

Figures 19-20. Cystoseira foeniculacea f. tenuiramosa (Ercegovic) A. Gomez Garreta, M.C. Barceld, M.A. Ribera et J.
Rull Lluch. Fig. 19: habit of C. foeniculacea f. tenuiramosa (scale bar: 1 cm). Fig. 20: cross-section (scale bar: 100 um).
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Figures 21-22. Cystoseira humilis Schousboe ex Kiitzing. Fig. 21: Habit of C. humilis (scal bar: 1 cm).
Fig. 22: Detail of fertile receptacles (scale bar: 1 mm).

Cystoseira humilis usually occurs in tidal pools
or in the upper sublittoral zone, in moderately ex-
posed places with warm waters (Gomez Garreta et
al., 2000). This species is pseudocaespitose, in fact,
the primary axis branches out early. Generally, as
observed by Cormaci et al. (2012), the thalli are at-
tached to the substratum by a small basal disc when
they are epilithic or by a strong and prominent disc
when they are epiphytic on other species. The axes
are short, cylindrical and thin with smooth and not
very prominent apices. Primary branches are gen-
erally cylindrical but, especially in epiphytic thalli,
they could be slightly flattened at the bases (Gomez
Garreta et al., 2000; Cormaci et al., 2012). Second-
ary and tertiary branches are filiform, simple or
branched. Moreover, according to Gomez Garreta et
al. (2000), Cormaci et al. (2012) and even in our
specimens, the aerocysts are small and the recep-
tacles at the apices of the terminal branchlets are cy-
lindrical, fusiform, simple or irregularly branched.

Ericaria mediterranea (Sauvageau) Molinari et
Guiry (Figs. 23-26)

In the east side of the bay of Brucoli, £. medi-
terranea is usually situated just below the E. amen-
tacea belts. In the southeast coast, dense
populations have been observed with few thalli of
C. compressa. During the summer sampling, we ob-
served fertile receptacles of this species, as con-
firmed by Gomez Garreta et al. (2000) who stated
that this species is usually reproductive in spring
and summer.

Ericaria mediterranea has never been docu-
mented in historical data on the Fucales of Brucoli.

This species usually occurs in wave-exposed or
moderately exposed places, in the upper sublittoral
zone always near the surface (Gomez Garreta et al.,
2000; Rodriguez-Prieto et al., 2013).

Our specimens of E. mediterranea correspond
to the descriptions of Gomez Garreta et al. (2000)
Cormaci et al. (2012) and Rodriguez-Prieto et al.
(2013): non-caespitose habit with a short axis at-
tached to the substratum by independent or partially
fused haptera, apex of the axis not prominent and
covered with spines, primary branches cylindrical
with a pyramidal shape, all branches covered with
spinose appendages, receptacles compact and sur-
rounded by short spinose appendages.

Gongolaria montagnei var. tenuior (Ercegovic)
Molinari et Guiry (Figs. 27-29)

Gongolaria montagnei var. tenuior 1s very com-
mon in the bay of Brucoli: dense populations are
present on both the east and northwest coasts, fre-
quently associated with population of 7. elegans.
During the summer sampling, this species was fer-
tile with evident receptacles with small spines
swollen at the base, whereas it was not reproductive
in autumn.

This species has been reported in historical data
of the bay of Brucoli by Battiato et al. (1980) as
Cystoseira adriatica in the upper sublittoral zone
of the bay, and by Furnari et al. (2003) as Cystoseira
spinosa var. tenuior at 5 m depth.
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Figures 23-26. Ericaria mediterranea (Sauvageau) Molinari et Guiry. Fig. 23: dense populations of E. mediterranea in the
bay of Brucoli (scale bar: 1 cm). Fig. 24: thalli stored in exsiccata (scale bar: 1 cm). Fig. 25: detail of fertile receptacles
(scale bar: 1 mm). Fig. 26: cross-section (scale bar: 100 um).

27 W

Figures 27-29. Gongolaria montagnei var. tenuior (Ercegovi¢) Molinari et Guiry. Fig. 27: habit of G. montagnei var.
tenuior (scale bar: 1 cm). Fig. 28: fertile receptacles (scale bar: 1 mm). Fig. 29: Cross-section (scale bar: 100 pm).
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G. montagnei var. tenuior is a non-caespitose
species attached to the substratum by a basal disc.
It frequently grows in the upper sublittoral zone,
in both exposed and sheltered coasts. Apex of the
axis is not prominent and with spines. Primary
branches are initially cylindrical and then flattened
with spinose appendages. Secondary branches are
shorter and less branched, always with spines.
This species has approximated tophules spinose
and oblong, sometimes rough and smooth for
ageing. They are distributed particularly near the
apex, as stated by Rodriguez-Prieto et al. (2013).
Conceptacles at the base of the spinose append-
ages are initially scattered but become grouped in
receptacles at the apices of the terminal branchlets.
As observed by Gomez Garreta et al. (2000), Cor-
maci et al. (2012) and, even in our specimens, this
species is usually fertile in spring and summer.

Sargassum vulgare C. Agardh, nom. illeg. (Figs.
30-32)

Sargassum vulgare has been frequently ob-
served throughout the bay of Brucoli: isolated indi-
viduals, usually associated with populations of Cy.
compressa, are present in both the east and the
northwest coasts. We observed fertile thalli of this
species during the summer sampling, as confirmed
by Gomez Garreta et al. (2000) and Cormaci et al.
(2012) who stated that this species is usually repro-
ductive in summer and spring.

1021

S. vulgare has been reported in the bay of Bru-
coli in 1970 (Furnari et al., 2003). This species
usually grows in the upper sublittoral zone, on mod-
erately exposed rocks or in rocks pools (Gomez
Garreta et al., 2000).

The specimens collected by us correspond to
the descriptions of Gomez Garreta et al. (2000),
Cormaci et al. (2012) and Rodriguez-Prieto et al.
(2013). This species has a short main axis, at-
tached to the substratum by basal disc. Primary
branches are cylindrical smooth or thorny in
young parts, scarcely branched. Secondary
branches are similar to the primary. Foliaceous
branches are lanceolate with serrate or slightly
wavy margins and with a very prominent midrib.
Aerocysts are spherical and located on a short
pedicel. Fertile branches, formed at the axilla of
foliaceous branches, consist of a short sterile pedi-
cel carrying numerous receptacles warty, fusiform,
simple or bifurcate.

DISCUSSION

Many of the species historically present in the
bay of Brucoli have been not found anymore (Table
1).

In particular, Gongolaria sauvageauana (Hamel)
Molinari & Guiry, G. barbata (Stackhouse) Kuntze,
and Ericaria crinita (Duby) Molinari & Guiry have
not been seen again in the bay. However, four

Figures 30-32. Sargassum vulgare C. Agardh. Fig. 30: isolated individuals of S. vulgare with populations of C. compressa
found in the bay of Brucoli (scale bar: 1 cm). Fig. 31: habit of a specimen (scale bar: 1 cm). Fig. 32: cross-section (scale
bar: 100 um).
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Taxon Historical data Current
distribution
Ericaria amentacea as Cystoseira stricta, infralittoral fringe (A) Present
(C. Agardh) Molinari et Guiry | as Cysfoseira amentacea v. stricta, 1974,
infralittoral fringe (B)
Ericaria brachycarpa as Cystoseira brachycarpa, 1993, at 1 m depth Present
(J. Agardh) Molinari et Guiry | (B)
Cystoseira compressa as Cystoseira fimbriata, at 30 m depth (C) Present
(Esper) Gerloff et Nizamuddin | as Cystoseira compressa, in the upper
infralittoral zone (A)
as C. compressa, 1970, at 0,5 m depth (B)
Gongolaria elegans as Cystoseira elegans, 1995, at 1 m depth (B) Present
(Sauvageau) Molinari et Guiry
Cystoseira foeniculacea Not reported in historical data Present
(Linnaeus) Greville
Cystoseira foeniculacea f. Not reported in historical data Present
tenuiramosa (Ercegovic)
A. Gémez Garreta,
M.C. Barceld, M.A.Ribera et
J. Rull Lluch
Cystoseira humilis Not reported in historical data Present
Schousboe ex Kiitzing
Ericaria mediterranea Not reported in historical data Present
(Sauvageau) Molinari et Guiry
Gongolaria montagnei var. as Cystsoeira adriatica, in the upper Present
tenuior (Ercegovi¢) Molinari | infralittoral zone (A)
et Guiry as Cystoseira spinosa var. tenuior, at 5 m
depth (B)
Gongolaria sauvageauana as Cystoseira sauvageauana, 1970, at 0,5 m Not present
(Hamel) Molinari et Guiry depth (B)
Gongolaria barbata as Cystoseira barbata,1992-1993, at 0,5 m Not present
(Stackhouse) Kuntze depth (B)
Gongolaria montagnei as Cystoseira adriatica, at 30 m depth (D) Not present
(J. Agardh) Kuntze as Cystoseira spinosa, 1993, at 15 m depth (B)
Ericaria crinita (Duby) as Cystoseira crinita, in the upper infralittoral Not present
Molinari et Guiry zone (A)
Sargassum vulgare 1970 (B) Present

C. Agardh

Table 1. Presence of the Fucales in the bay of Brucoli in historical data [A = (Battiato et al., 1980);
B = (Furnari et al., 2003); C = (Battiato and Ponte, 1975); D = (Battiato et al.,1978)] and current status.
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species (C. foeniculacea, C. foeniculacea f. tenui-
ramosa, C. humilis and E. mediterranea), never re-
ported in the bay of Brucoli, have been found
during the sampling period. Six of the species his-
torically present in the bay, are still there today: E.
amentacea, E. brachycarpa, C. compressa, G. el-
egans, G. montagnei var. tenuior, S. vulgare. There-
fore, the total number of species remained almost
stable.

Nevertheless, the disappearance of some species
and the presence of others in the bay of Brucoli
could represent a change in environmental con-
ditions. Consequently, the presence of E. mediter-
ranea in the bay could be related to the increase of
fresh waters, due to upwelling phenomena, in par-
ticular to groundwater infiltrations caused by an-
thropic activities (Relini & Tunesi, 2009). This
might be indicative of an increase in the flow rate
of the estuary of Channel Porcaria, which could
have contributed to a change in the hydrodynamic
regime of the area. Regarding C. foeniculacea, C.
foeniculacea f. tenuiramosa and C. humilis, we be-
lieve that, since these species are typical of tidal
pools and shallow waters, maybe they were already
present in the bay, but probably in the previous
works of the bay of Brucoli, these habitats have
been less studied.

During the sampling period, all species were
fertile, except to C. foeniculacea and C. foenicula-
cea f. tenuiramosa, which have never been seen re-
productive. Moreover, it is noteworthy that
throughout the bay of Brucoli the most represen-
tative species is C. compressa. Indeed, large-sized
thalli have frequently been observed in the whole
bay. This species is indicative of anthropized en-
vironments with moderately polluted waters (Re-
lini & Giaccone, 2009). In fact, it can tolerate
pollution, growing even in harbors. Therefore, the
presence of this species in the bay could denote the
occurrence of mesotrophic waters, probably due to
the sewage. From this point of view, the presence
of the sewage may have contributed to disappear-
ance of some species, particularly of those most
sensitive to pollution. Many of the Fucales are ab-
sent in the southwest coast and in the central sector
where there are floating piers. The area richest in
species is the northeast coast, while entering the
bay the number of species of Fucales decreases,
being replaced by less structured species, such as
Halopteris scoparia (Linnaeus) Sauvageau, Padina
pavonica (Linnaeus) Thivy and geniculate coral-
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line algae. Therefore, it would be important to im-
prove the quality of water, especially in the sector
nearby the sewage, with a wastewater treatment
system. Once the main causes of regression have
been removed, it could be conceivable to suggest
a restoration program with the reintroduction of the
species historically present in this area. Finally, it
would be desirable to establish a marine protected
area (MPA) to encourage the conservation of the
Posidonia oceanica meadow and the Fucales as-
semblages of the bay of Brucoli.
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