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Abstract — In this work, the occurrence of rhodolith
deposits on the sea bottom of the Ischia offshore is
highlighted on the base of sedimentological data
coming from samples collected during the marine
geological mapping of the Ischia Island coupled with
seismo-stratigraphic data derived from the geological
interpretation of Sparker seismic profiles. The sea
bottom samples are rich in bioclasts, mainly gravelly
sands. These deposits prevail in the eastern Ischia
offshore, on the relict volcanic edifice of the Ischia
Bank and on the genetically related parasitic vent and
in the Ischia Channel. Subordinately, these deposits
occur also in the northern Ischia offshore
(Casamicciola) and on the top of the Forio Bank. The
ternary plots of the sedimentological data have shown
that the main lithologies are represented by silty sands
and gravelly sands, sands and gravelly sands and
subordinately, by sandy silts. The seismo-stratigraphic
data have suggested that these deposits are mainly
inter-layered in the highstand deposits. Further
studies are required in order to collect new ecological
data from the studied samples.

I.  INTRODUCTION

Rhodolith or maérl deposits are represented by either
alive or dead aggregations of coralline algae, which cover
large coastal areas in the present-day oceans [1-3]. These
deposits represent common facies in carbonate platform
environments, in some cases indicating the transition
from Dbioclastic-to-rocky sea bottoms [4-5]. The
rhodoliths are the main components of the rhodalgal
skeletal assemblage, that characterizes the carbonate
production in the oligophotic zone of Cenozoic and
modern carbonate platforms [5-10]. Since Early
Cretaceous  calcareous red algae (Rhodophyta,
Corallinales) live in the photic zone [11-13] from warm,
tropical and temperate regions, to cold, polar and
subpolar ones [5; 14-18]. The colonization of red
calcareous algae occurs both on the rocky substratum and
on the mobile sea bottoms. Their growth-form varies
from encrusting forms to erect, articulated or free forms
[12; 19-25]. Red coral algae play an important ecological
role in the marine ecosystems as habitat builders and
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produce important biodiversity peaks [3; 26-29]. The
méerl / rhodolite layers [30-33] and the coralligenous
[34-36] represent important examples. Furthermore, these
algae significantly contribute to the carbonate production,
playing a major role in the carbon cycle [18; 25; 33]. This
work provides an updated report on the rhodolith deposits
offshore of the island of Ischia (Gulf of Naples, Italy); it
is based on data coming from sea bottom samples
collected during the CARG project aimed at the
realization and informatization of the marine geological
cartography of the geological sheet No. 464 [38]. The
island of Ischia represents the emerged part of a large
volcanic field, which extends from the island of Procida
to the submerged volcanoes of the western offshore of
Ischia [38-40]. The sedimentological analysis of the sea
bottom samples, together with the realization of
geological cartography at the 1: 10.000 scale has allowed
to give an updated report on the rhodolith deposits
occurring in the Ischia offshore and representing both
relict deposits and zones of active carbonate sediment
production.  Although qualitatively, the seismo-
stratigraphic data have allowed for the calibration of the
rhodalgal deposits on previously interpreted seismic
Sparker profiles [40]. The aim of this work is to improve
the knowledge on the rhodolith deposits offshore of
Ischia based on sedimentological, geological and
cartographic data, integrating the previous data, which
mainly concern the ecology of these deposits, with a little
attention paid to their location and classification within
the Quaternary geological structure of the offshore of
Ischia. Ternary plots of the sedimentological data have
been constructed for a better evaluation of different grain
sizes, considering as variables respectively clay-sand-silt
and gravel-sand-silt. The samples have been plotted into
ternary diagrams subdividing them with respect to the
oceanographic cruises GMS02 01 and GMS06 03,
carried out by CNR-IAMC of Naples (now ISMAR of
Naples) respectively in 2002 and 2006.

II. MATERIALS AND METHODS

The geological and geophysical data were acquired in
the framework of the realization of the geological map n.
464 "Ischia Island" at the 1:10.000 scale [38]. Detailed
geological maps, showing the distribution of sea bottom



sediments, were built on the basis of the previous
geological survey. Furthermore, the new
sedimentological analyses of sea bottom samples have
allowed to reconstruct the facies distribution on the sea
bottom. The stratigraphic framework of the investigated
area is based on both high-resolution seismic profiles
calibrated by cores and on high-resolution sequence
stratigraphy. Geological and geomorphological data
collected at the 1: 10.000 and 1: 5000 scales have been
reported on the 1:10.000 geological maps of Campania
in order to later produce national geological maps at the
1: 50.000 scale. A new detailed interpretation of the
previously interpreted Sparker seismic profiles available
around Ischia [40] has been carried out, focusing on the
Ischia Bank, on the Ischia Channel and on the
Casamicciola offshore. The aims of this interpretation are
the identification of the bioclastic deposits and the
definition of their stratigraphic relationships with the
volcanic and sedimentary units recognized offshore of
Ischia [40]. An integrated diagram has been constructed,
reporting the location map (Fig. 1, inset A), the Ischia
Digital Elevation Model (DEM) with the location of the
samples (Fig. 1, inset B), the geologic interpretation of
the seismic profile L27 (Casamicciola offshore; Fig. 1,
inset C), the geologic interpretation of the seismic profile
L57 (Ischia Channel; Fig. 1, inset D) and the ternary plots
of the sedimentological data (Fig. 1, inset E). Ecological
data have not been yet analyzed and will require further
studies. In the north-western Ischia offshore the
taxonomic analysis of the macro-phyto-benthic
component of the red coral algac has shown well-
pigmented thalli, with a various growth-form, consisting
of alive and dead thalli belonging to the species
Lithothamnion corallioides and Phymatolithon calcareum
[41]. The identified zoo-benthic species are typical of the
"détritique cotier" [42] and of muddy sea bottoms, and
the rhodolith deposits of the Ischia offshore have shown a
rich and diverse benthic flora and fauna, especially in a
maérl facies [41]. The delivery and the discovery of the
rhodolith beds offshore of Campania have been recently
studied [43]. In the Naples Bay four sites (Capri, Punta
Campanella, Secchitiello and Ischia) have been
described. Around Ischia, the new ecological data have
been correlated with the previous ecological data [41] and
have suggested three morpho-types of rhodoliths, with a
prevalence of unattached branches of Phymatolithon
calcareum and Lithothamnion corallioides [43]. A high
percentage of dead thalli of red algae, together with the
alive rhodoliths, has been suggested. A high fraction of
fine-grained sediments, triggering the burial of the
rhodolith deposits was probably the main control factor
of a so high percentage of dead thalli [43].

II. RESULTS AND DISCUSSION

The sedimentological analyses were performed with the
aim of showing the main compositional and textural

characters of sediments sampled at the sea bottom in
Ischia (Fig. 1, inset B). The sediment fractions recognized
at the sea bottom based on particle size analyses include
gravel sands, sands, silty sands, muddy sands, sandy silts
and silts. Ternary plots have been assembled (Fig. 1, inset
E), respectively taking into account clay-sand-silt and
gravel-sand-silt. The samples have been splitted in the
samples collected in the oceanographic cruise GMS02 01
(diagrams in the upper part of Fig.1, inset E) and in the
oceanographic cruise GMS06_03 (diagrams in the lower
part of Fig. 1, inset E). The ternary plot located in the
upper left corner of Fig. 1 (inset E) considers as variables:
clay, sand and silt. This plot has shown that the main
lithologies are the clayey silts and the sandy silts (Fig. 1,
inset E). The ternary diagram located in the upper right
corner of Fig. 1 (inset E) considers as variables: gravel,
sand and silt. This plot has shown that the main
lithologies are represented by the silty sands and by the
gravelly sands. The ternary plot located in the lower left
corner of Fig. 1(inset E) considers as variables: clay, sand
and silt. This plot has suggested that the main lithologies
are represented by the sands and by the silty sands (Fig.
1, inset E). The ternary plot located in the lower right
corner of Fig. 1(inset E) considers as variables: gravel,
sand and silt. This plot has suggested that the main
lithologies are represented by the sands and by the
gravelly sands and subordinately, by the sandy silts.
Based on the field data description of the sea bottom
samples the bioclasts are mainly composed of Posidonia
oceanica leaves, Posidonia oceanica rhizomes,
fragments and valves of lamellibranchs, fragments of
gastropods, fragments of calcareous algae, fragments of
echinoids, whole irregular echinoids, corals, fragments of
bryozoans, red algae. The concretions of red algae reach
dimensions in the order of 7-10 cm. The volcaniclasts are
mainly composed of volcanic lithics and small pumices.
The sampling data on rhodolith deposits have allowed to
review previous interpretations of seismic lines in the
offshore of Ischia [41]. In the Casamicciola offshore, the
rhodolith deposits are probably inter-layered in a wide
seismic unit, characterized by parallel and continuous
seismic reflectors and interpreted as highstand deposits
(Fig. 1, inset C). The Late Quaternary depositional
sequence consist of both highstand deposits and forced
regression prograding wedges (Fig. 1, inset C). Several
volcanic seismic units have been recognized (VI1, V2,
V3; Fig. 1, inset C). The V1 unit is characterized by an
acoustically-transparent seismic facies and has been
interpreted as an undetermined volcanic acoustic
basement, whose top is eroded by an erosional
unconformity (Fig. 1, inset C). The V2 unit is
characterized by an acoustically-transparent seismic
facies and by a mounded-shaped external geometry and
has been interpreted as buried volcanic edifices, which
appear to be partly tectonically-controlled by normal
faults, having a little vertical throw (Fig. 1, inset C). The
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V3 unit, interpreted as an undetermined pyroclastic unit,
locally filling depressions, is characterized by
discontinuous seismic reflectors and forms a mounded-
shaped pyroclastic edifice (Fig. 1, inset C). The
Quaternary marine deposits of northern Ischia
(Casamicciola) consist of two seismic units (M1 and M2;
Fig. 1, inset C). Both the M1 unit and the M2 unit are
characterized by parallel to sub-parallel seismic reflectors
(Fig. 1, inset C). In the Ischia Channel the rhodalgal
facies are probably inter-stratified in the highstand
deposits, which unconformably overlie the volcanic unit
of the Ischia Channel. This unit has been identified on the
north-eastern section of the L57 seismic line, reaching the
continental shelf of the Procida island and crossing, in the
Ischia Channel, the relict volcanic edifice of "Il Pertuso"
(Fig. 1, inset D ). The volcanic unit of the Ischia Channel
has been correlated with pyroclastites and lavas
genetically related with the relict volcanic edifices of the
Ischia Channel [40].The obtained results are in agreement
with the previous data on rhodolith deposits in the
Mediterranean area, referring to the southern Tyrrhenian
Sea (Pontine Islands) [4; 7; 14], and to the Naples Bay
[41]. The rhodolith layers have been found in the eastern
and western Mediterranean sub-basins at water depths
ranging between - 30 m to - 75 m. They have been
reported in the most of the coastal sections of the
Mediterranean sea, while they are missing in the eastern
Adriatic sea, Egypt, Syria, Lebanon and in the Black Sea.
In the Mediterrancan sea these deposits have shown a
high spatial and bathymetric extension, also if the
biocostructions of coralline algae virtually occur in all the
seas. On the Tyrrhenian continental shelf (Pontine
Islands) the occurrence of calcareous algae has been
discussed through two different carbonate facies, namely
the coralline algae facies and the carbonate matrix facies
[4]. The Pontine Islands represent a mobile sea bottom of
the littoral zone. The corresponding biocenosis is the
"Détritique Cotier""and is constituted by a mixture of
sands, gravels and muds. Furthermore, a moderate
variability of sedimentary facies, in particular of sands
dominated by biogenic carbonates, has been suggested in
this area [14]. The coralline algae are the most important
control factor on the carbonate production and occur at
depths ranging between - 40 m to - 70 m. These water
depths are coherent with the depths of the rhodolith
deposits found in the Ischia offshore and discussed in this
paper. The bioclastic deposits of Ischia, referring to the
rhodolith layers, in particular, can be compared with
similar successions, which have been detected in other
sectors of the Naples Bay (island of Capri, Gulf of
Pozzuoli, offshore of Naples town) [42]. They correspond
to detrital facies, whose deposition has been controlled by
an in situ reworking of organogenic material on rocky sea
bottoms. These deposits are composed of medium-coarse-
grained sands and bioclastic gravels in a scarce pelitic
matrix and crop out at the sea bottom in a portion of the

122

inner shelf located at water depths between - 20 m and -
50 m, characterized by a prevalent -carbonate
sedimentation. Other significant outcrops are found on
the morphological thresholds (Ischia Channel) and at the
top of relict volcanic edifices, both in Ischia (Ischia and
Forio Banks) and in Procida (La Catena, Il Pertuso and
Vivara ants). Below water depths of - 30 m the bioclastic
deposits are rhodolith, characterized by gravels and
lithoclastic sands. Offshore of Naples town (Nisida Bank;
La Cavallara saddle) the pyroclastic gravels are often
mixed with rhodolith deposits characterized by living red
algae. The rhodalgal facies is constituted by dead, fallen
or transported thalli from submerged rocky outcrops,
which have been colonized in different ways. The
biogenic fraction is composed of sandy skeletal
assemblages, forming variable types of deposits, which
have undergone an intense mechanical degradation.
Various types of rhodalgal facies have been found on the
Miseno Bank (Gulf of Pozzuoli). In correspondence with
the rocky outcrops, alive thalli have been found. On the
surrounding sea bottom, characterized by gravels and
bioclastic sands, palimpsest deposits were sampled,
formed by bioclastic sands.

IV. CONCLUDING REMARKS

In the Ischia offshore the rhodolith deposits have
shown that in variable geomorphological and
hydrological settings the carbonate facies composed of
red coralline algae have different structures. The
topography of the sea bottom has controlled the
stratigraphic architecture of these deposits (relict volcanic
edifices, morphological tresholds, rough topographies
controlled by the development of debris avalanche
deposits). The sedimentological data have shown that the
main lithologies are represented by clayey sands and
sandy silts; silty sands and gravelly sands; sands and silty
sands and subordinately sandy silts. Fine-grained
lithologies are often associated with coarser lithologies.
Although qualitatively, the correlation between the
sampling data and the interpretation of seismic profiles,
previously interpreted and reviewed here, has suggested
that the rhodolith deposits are inter-stratified within large
seismic units, cropping out at the sea bottom or sub-
surficial. In the Casamicciola offshore the rhodolith
deposits are presumably inter-layered with the highstand
deposits, represented by a thick seismic unit cropping out
at the sea bottom. This unit is adjacent to a thick seismic
unit interpreted as debris avalanche deposits.
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Fig. 1: Integrated sketch diagram of the
analyzed data, respectively showing the
location map (inset A), the Ischia DEM with the
location of samples (inset B), the geological
interpretation of the seismic profile L27 (inset
C), the geological interpretation of the seismic
profile L57 (inset D) and the ternary plots of the
sedimentological data (oceanographic cruise
GMSO02 01; wupper part of the figure;
oceanographic cruise GMS06 03; lower part of
the figure).

REFERENCES

N.A.Kamenos, H.L.Burdett, N. Darrenougue,
“Coralline Algae as Recorders of Past Climatic and
Environmental ~ Conditions”.  In:  Riosmena-
Rodriguez R, Nelson W & Aguirre J (eds.),
Rhodolith/Maerl Beds: A Global Perspective.
Coastal Research Library, 2017,15, pp.27-54.
S.Martin, J.M.Hall-Spencer (2017) “Effects of
Ocean Warming and Acidification of
Rhodolith/Maerl Beds”. In: Riosmena-Rodriguez R,
Nelson W & Aguirre J (eds.) Rhodolith/Maerl Beds:
A Global Perspective. Coastal Research Library,
2017,15, pp.55-86.

R.Riosmena-Rodriguez, W.Nelson, J.Aguirre (Eds.)
“Rhodolith/Maerl Beds: A Global Perspective”.
Coastal Research Library, 15, Springer Verlag,
Berlin, Germany, pp.1-359.

V.A.Bracchi, D.Basso “The contribution of
calcareous algae to the biogenic carbonates of the
continental shelf: Pontine Islands, Tyrrhenian Sea,
Italy”. Geodiversitas, 34 (1), 2012,pp.61-76.
G..Carannante, M.Esteban, J.D.Milliman,
L.Simone(1988) “Carbonate lithofacies as a
paleolatitude indicators: problems and limitations”.
Sedim. Geol., 60, 1988, pp.333-346.

L.Pomar “Types of carbonate platforms: a genetic
approach”. Basin Res.,13 (3), 2001, pp.313-334.
D.Basso, C.Morbioli, C.Corselli (2006) Rhodolith
facies evolution and burial as a response to
Holocene transgression at the Pontiane Islands shelf
break. In: Pedley H. M., Carannante G. (eds.), Cool-
water carbonates: depositional systems and
palaeoenvironmental control. Geol. Soc. of London
Spec. Publ., 255, 2006, pp.23-34.

L.Pomar, J.I.Baceta, P.Hallock, G.Mateu-Vicens,
D.Basso”Reef building and carbonate production
modes in the west-central Tethys during the
Cenozoic”. Mar. and Petrol. Geol., 83, 2017,
pp.261-304.

J.Aguirre, J.C.Braga, D.Bassi “Rhodolits and
Rhodolith Beds in the Rock Record”. In: Riosmena-
Rodriguez R., Nelson W. & Aguirre J. (eds.),

[1]

[2]

[4]

[3]

[9]

124

[11]

[12]

[13]

[14]

[15]

[16]

[18]

Rhodolith/Maerl Beds: A Global Perspective.
Coastal Research Library, 2017, 15, pp.105-138.
M.Brandano, I.Cornacchia, L.Tomassetti L. “Global
versus regional influence on the carbonate factories
of Oligo-Miocene carbonate platforms in the
Mediterranean area”. Mar. and Petrol. Geol., 87,
2017, pp.188-202.

H.W.Johansen “Coralline algae, a first synthesis”.
CRC Press, Boca Raton, Florida (USA), 1981, pp.1-
239.

R.S.Steneck “The ecology of coralline algal crusts:
convergent patterns and adaptative strategies”. Ann.
Rev. Ecol. Syst., 17, 1986, pp.273-303.
M.M.Littler, D.S.Littler “Algae, Coralline”. In:
Hopley D. (ed.), Encyclopedia of Modern Coral
Reefs. Structure, Form and Process. Springer Verlag,
The Netherlands, 2011, pp.20-30.

M.Brandano, G. Civitelli G. “Non sea-grass meadow
sedimentary facies on the Pontian Islands,
Tyrrhenian sea: a modern example of mixed
carbonate-siliciclastic sedimentation”. Sedim. Geol.,
201, 2007, pp. 286-310.

J.C.Braga “Fossil Coralline Algae”. In: Hopley D.
(ed.), Encyclopedia of Modern Coral Reefs.
Structure, Form and Process. Springer, The
Netherlands, 2011, pp.423-427.

A.Copeland, E.Edinger, R.Devillers, T.Bell,
P.Leblanc, J.Wroblewski “Marine habitat mapping in
support of Marine Protected Area management in a
subarctic fjord: Gilbert Bay, Labrador, Canada”.
Journ. of Coast. Conserv., 17, 2011, pp.225-237.
P.Moissette, E.Koskeridou, J.J.Cornee, J.P.Andre
“Fossil assemblages associated with submerged
beach rock beds as indicators of environmental
changes in terrigenous sediments: Examples from
the Gelasian (Early Pleistocene) of Rhodes, Greece”.

Palacogeogr., Palacoclimatol., Palacecol., 369,
2013,pp.14-27.
S.Teichert, W.Woerkeling, A.Ruggeberg,

M.Wisshak, D.Piepenburg, M.Meyerhofer, A.Form,
A.Freiwald A. (2013) “Arctic rhodolith beds and
their  environmental  controls  (Spitsbergen,
Norway)”. Facies, doi: 10.1007/s10347-013-0372-2,
2013.

J.L.Wray J.L. (1977) “Calcarcous Algae”. Elsevier,
Amsterdam, The Netherlands, 1977, pp. 1-185.
Keats D.W. (1995) “Lithophyllum cuneatum sp.
nov. (Corallinaceae, Rhodophyta), a new species of
non-geniculate coralline alga semi-endophytic in
Hydrolithon onkodes and Neogoniolithon sp. from
Fiji, South Pacific”. Phycolog. Res., 43 (3), 1995,
pp.151-160.

Chamberlain Y. M. (1999) “The occurrence of Ezo
epiyessoense Adey, Masaki & Akioka (Rhodophyta,
Corallinaceae) in England with a summary of
parasitism and endophytism in nongeniculate



(23]

[25]

(27]

(28]

[29]

[32]

Kimberley,

Corallinaceae”. Cryptogam. Algol., 20 (3), 1999,
pp-155-165.

R.P.Couto, E.F. Rosas-Alquicira, A.S.Rodrigues, A.L.
Neto ”Choreonema thuretii and Pneophyllum
confervicola (Corallinales, Rhodophyta), new
records of coralline algae for the Azores”.
Cryptogam. Algol., 32 (3), 2011, pp. 293-299.
N.A.Blouin, C.E.Lane C.E. “Red algal parasites:
Models for a life history evolution that leaves
photosynthesis behind again and again”. BioEssays,
34 (3), 2012, pp.226-235.

W.J. Woelkerling, D.Bassi, Y. Iryu “Hydrolithon
braganum sp. nov. (Corallinaceae, Rhodophyta), the
first known exclusively fossil semi-endophytic
coralline red alga”. Phycol., 51 (6), 2012, pp. 604-
611.

G. Bressan, L. Babbini, F. Poropat F. “Corallinales
del Mar Mediterraneo: MAK — chiave ed accesso
casuale, dalla conoscenza alla conservazione”. Biol.
Mar. Mediterr., 20 (1), 2013, pp. 54-64.

G.. Bressan, L. Babbini, L. Ghirardelli L., D. Basso
“Bio-costruzione e biodistruzione di Corallinales nel
Mar Mediterraneo”. Biol. Mar. Mediterr., 8 (1),
2001, pp. 131-174.

Z.T. Richards, M. Bryce M., C.Bryce
records of atypical coral reef habitat in the
Australia”.  Journ. of Mar.
2013,doi:10.1155/2013/363894.

P.Fong, V.J.Paul VJ. “Coral Reef Algae”. In:
Dubinsky Z.& Stambler N. (eds.), Coral Reefs: an
ecosystem in transition. Springer Verlag, The
Netherlands, 2011, pp. 241-272.
R.Riosmena-Rodriguez, M.A.Medina-Lopez “The
Role of Rhodolith Beds in the Recruitment of
Invertebrate Species from the Southwestern Gulf of
California, Mexico”. In: Seckbach J., Einav R., &
Israel A. (eds.), Seaweeds and their Role in Globally
Changing Environments. Springer Verlag, The
Netherlands, 2011, pp. 127-138.

M.S.Foster “Rhodoliths: between rocks and soft
places”. Journ. of Phycol., 37,2001, pp. 659-667.
D.L. Steller, R. Riosmena-Rodriguez, M.S. Foster,
C.A. Roberts C.A. “Rhodolith bed diversity in the
Gulf of California: the importance of rhodolith
structure and consequences of disturbances”.
Aquatic Conservation Marine Freshwater
Ecosystems, 13, 2003, S5-S20.

D.Basso, F.Quaranta, G..Vannucci, M.Piazza
“Quantification of the coralline carbonate from a
Serravallian rhodolith bed of the Tertiary Piedmont
Basin  (Stazzano, Alessandria, NW Italy)”.
Geodiversitas, 34 (1), 2012, pp.137-149.

A.Savini A., D.Basso, V.A.Bracchi, C.Corselli,
M.Pennetta “Maérl-bed mapping and carbonate
quantification on submerged terraces offshore the
Cilento Peninsula (Tyrrhenian Sea, Italy)”.

113

New

Biol.,

[35]

[36]

[38]

[39]

[40]

[41]

[42]

125

Geodiversitas, 34 (1), 2012 pp. 77-98.

E.Gordini, A.Falace, S.Kaleb, F.Donda, R.Marocco,
G..Tunis G. “Methane related carbonate cementation
of marine sediments and related macroalgal
coralligenous assemblages in the Northern Adriatic
Sea”. In: Harris P.T., Baker E.K. (eds), Seafloor
Geomorphology as Benthic Habitat. GeoHAB Atlas
of Seafloor Geomorphic Features and Benthic
Habitats. Elsevier Science Publishers, 2011, pp.185-
200.

M.Bonacorsi, C.Pergent-Martini, P.Clabaut,
G.Pergent “Coralligenous atolls: discovery of a new
morphotype in the Western Mediterranean Sea”.
Comptes Rendus Biologies, 335 (10-11), 2012,
pp.668 672.

D.Curiel, A.Falace, V. Bandelj, S.Kaleb, C.Solidoro,
E.Ballesteros “Species composition and spatial
variability of macroalgal assemblages on biogenic
reefs in the northern Adriatic Sea”. Botan. Mar., 55
(6), 2012, pp.625-638.

D.W.J. Bosence, R.C.L. Wilson “Carbonate
Depositional system”. In: The Sedimentary Record
of Sea-Level Changes, Cambridge University Press,
Cambridge, 2003, pp. 209-233.

A.Sbrana, R.M.Toccaceli, GBiagio, E.Cubellis,
C.Faccenna, M.Fedi, G.Florio, P.Fulignati,
F.Giordano, G.Giudetti, M.Grimaldi, F.Italiano,
W.Luperini, P.Marianelli, M.C.Buia, C.Donadio,

M.C.Gambi, M.L.Putignano, G.Aiello, F.Budillon,
A.Conforti, B.D’Argenio “Carta geologica di Ischia,
scala 1:10.000 — Carta geologica e note illustrative”.
Regione Campania, Settore Difesa Suolo, Geotermia
e Geotecnica, Napoli, Italia, 2011.

P.P.GBruno, G.de Alteriis, G.Florio (2002) “The
western undersea section of the Ischia volcanic
complex (Italy, Tyrrhenian sea) inferred by marine
geophysical data”. Geophys. Res. Lett., 29 (9), 1343,
doi 10.1029/2001GL013904, 2002.

G.Aiello, E.Marsella, S.Passaro “Stratigraphic and
structural setting of the Ischia volcanic complex
(Naples Bay, southern Italy) revealed by submarine
seismic reflection data”. Rend. Lincei, 23 (4), 2012,
pp. 387-408.

LBabbini, GBressan, A Massa-Gallucci, MC Buia,
MCGambi “Segnalazione di una facies a maérl
(Rodophyta, Corallinales) lungo le coste dell’isola
d’Ischia”. Biol. Mar. Mediterr., 13 (1), 2006, pp.
548-552.

F.Rendina, S.Kaleb, A.Caragnano, F.Ferrigno,
L.Appolloni, L.Donnarumma, G.F.Russo,
R.Sandulli, V.Roviello, A.Falace Distribution and
Characterization of Deep Rhodolith Beds of the
Campania Coast (SW Italy, Mediterranean Sea).
Plants, 9, 985, 2020,doi:10.3390/plants9080985.



