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ABSTRACT 

The study of the seismo-stratigraphic architecture of Late Qua-
ternary-Holocene volcanic and sedimentary units in the Ischia Island 
offshore and their correlation with the coastal units of the adjacent 
onshore sectors allowed for a detailed reconstruction of the seismic 
stratigraphy of the northern, southern and western sectors of the is-
land. Five (southern Ischia) to nine (western Ischia) seismic units and 
related seismic facies were identified. The volcanic areas and their 
detailed seismo-stratigraphic setting fit well in the geological context 
of a passive margin and confirm that the stratal architecture in the 
Ischia Island Quaternary marine deposits is controlled by the inter-
action between glacio-eustatic fluctuations, volcanism, tectonics and 
sedimentary supply. 

Keywords: seismic interpretation, Ischia Island, sea cliffs, 
beaches, Naples Bay. 

INTRODUCTION 

The main goals of this paper include the reconstruc-
tion of the seismo-stratigraphic architecture of Late Qua-
ternary-Holocene volcanic and sedimentary seismic units 
in the Ischia Island offshore and their correlation with the 
coastal units of the surrounding onshore sectors, focus-
ing, in particular, on the underwater distribution of the 
Late Quaternary depositional sequence and the seismic 
characterization of the hummocky deposits occurring in 
the north-western sectors. The expected results comprise 
a detailed seismic stratigraphy of the northern, southern 
and western sectors of the Ischia Island and may be com-
pared with those ones obtained from geological researches 
in this (Bruno et alii, 2002; Violante et alii, 2003; d’arGenio 
et alii, 2004; Corradi et alii, 2009; de alteriis et alii, 2010; 
Giordano et alii, 2013) and other volcanic Mediterranean 
marine areas (ChioCCi et alii, 1997; FaCCenna et alii, 1997; 
Carminati et alii, 1998; FaCCenna et alii, 2001; rollet et alii, 
2002; sartori, 2003; Bruno, 2004; lastras et alii, 2004;  
sartori et alii, 2004; Conti et alii, 2017). 

One main aim of this paper is to present new data on 
the Late Quaternary geologic evolution of the Island of 
Ischia through the interpretation of seismic profiles cor-
related with the coastal geology of corresponding sectors. 
A detailed geological study has been carried out focusing 
on some selected sectors of the Ischia Island coastal belt, 
including both high tuff coastal cliffs, such as Succhivo 

and Punta dello Schiavo (Fig. 1) and low sandy littorals, 
characterized by the development of important beaches 
(“Spiaggia degli Inglesi” and “Cava dell’Isola”; Fig. 1). In 
particular, four sectors have been selected based on their 
geological and geomorphological characteristics coupled 
with the availability of seismic data and represented in the 
sketch geological map of Fig. 1, while Fig. 2 reports the 
navigation map of the seismic profiles shown in this paper. 
The first area is distinguished from the Succhivo coastal 
cliff onshore, occurring in the southern coastal belt west-
wards of the Sant’Angelo Promontory and by the L39 seis-
mic line, recorded in the surrounding offshore (Fig. 1). The 
second area is located in correspondence with the coast 
from the Ischia harbor to the“Spiaggia degli Inglesi” beach, 
located in northern Ischia and the surrounding offshore, 
crossed by the L26 Sparker line (Fig. 1). The third sector is 
distinguished from the coast of western Ischia next to the 
“Cava dell’Isola” beach and the adjacent offshore, investi-
gated through the Sparker line L33 (Fig. 1). The fourth sec-
tor is characterized by the tuff coastal cliff of Punta dello 
Schiavo, located at south-western Ischia and its offshore, 
which has been crossed by the Sparker line L37 (Fig. 1).

While previous papers on Ischia Island based on the 
same dataset (aiello et alii, 2012; aiello & marsella, 2014) 
are mainly focused on the seismic sections of southern 
and eastern sectors at the join with Procida, this paper is 
aimed at improving the geological knowledge of northern 
and western sectors of the island and at highlighting the 
distribution of submarine debris avalanche deposits in the 
north-western offshore based on seismic data. Moreover, 
geological examples on the south-western Ischia continen-
tal slope and the surrounding tuff coastal cliffs have been 
studied. 

New insights are herein proposed on the coastal belt of 
Ischia Island referring both to high tuff coastal cliffs, rep-
resenting high rocky coasts and to low coasts with sandy 
beaches through the integrated study of seismic sections 
and surrounding emerged areas. The Ischia Island coast 
is divided into two main zones: the northern part is ar-
ticulated in hills, while the southern one is characterized 
by the occurrence of cliffs, mountains and bays bounded 
by promontories. Ischia is the most important city of the 
homonymous island, divided in an oldest town, namely 
Ischia Ponte and a modern town, namely Ischia Porto. 
Important localities, representing different morphological 
and physiographic domains have been distinguished and 
described (monti, 2011; sBrana et alii, 2011).

The tracts of rocky coasts of the Ischia Island corre-
spond to erosional surfaces, produced during the Qua-
ternary as a result of the relationships between volcanic 
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and tectonic processes, sea level eustatic fluctuations and 
climatic changes. These coasts, together with the adjacent 
mountains and sea bottoms, represents transition environ-
ments, continuously evolving and unstable due to geolog-
ic and geomorphologic control factors. Among them the 
most important control factor in shaping the rocky coasts 
is represented by the coastal landslides genetically relat-
ed to the sea action, coupled with the sea wave erosion at 
the foot of the cliff (scouring) triggering rock falls (edil &  
le Vallejo, 1980; ClarK et alii, 1996; Cruden & Varnes, 
1996; hall et alii, 2000; iadanza et alii, 2009; aBellan et alii, 
2010; Bozzano et alii, 2010; thieBes, 2012). 

In this study the coastal cliffs have been analyzed both 
in the Succhivo and Punta dello Schiavo areas, while main 
beach systems, corresponding with significant tracts of low 
sandy coasts have been studied in correspondence with the 
“Spiaggia degli Inglesi” and “Carta Romana” beaches. 

Relevant studies on coastal geomorphology of the Ischia 
Island have been recently produced in the frame of geologi-
cal mapping (monti, 2011; sBrana et alii, 2011; Passaro et alii, 
2016). The morpho-structural characterization of the coast-

al sea bottoms through the bathymetry has revealed a close 
relationship between the morpho-bathymetry of the island 
and the physiographic and structural setting of the adjacent 
emerged sectors. In some cases, mainly in correspondence 
with the high coastal cliffs, a large variety of coastal land-
forms has been observed, controlled by the strong volcanic 
activity (lava deposits and coarse-grained pyroclastic depos-
its), by the tectonic activity and by alternating depositional 
and erosional processes since the Pleistocene. As a general 
rule, the seaward extension of the coastal geological units 
may be observed. Moreover, the coastal geomorphological 
data have evidenced the occurrence of relict morphologies 
genetically related with old sea level stands, lower than the 
present-one (sBrana et alii, 2011). The depth of the marine 
terraces is suggested to be at 3, 5, 10, 20 and 30 m below 
the present-day sea level. Coarse-grained deposits are often 
disposed at the foot of tectonically-controlled palaeo-costal 
cliffs, representing relict deposits, not in equilibrium with 
the current depositional processes. 

A Digital Elevation Model (DEM) of Ischia Island has 
been constructed (Fig. 3) in order to show the location of 
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Fig. 1 - Geological map of Ischia Island (http://www.napoliunplugged.com/ischia-growing-up-is-hard-to-do.html) superimposed on shaded re-
lief map of the Ischia Island showing the location of the four selected sectors studied in this paper (inset map: location of the Ischia Island in 
Italy). 1, Succhivo coastal cliff/L39 Sparker line (southern Ischia coastal belt); 2, “Spiaggia degli Inglesi” beach (Ischia harbor)/L26 Sparker line 
(northern Ischia offshore); 3, “Cava dell’Isola” beach (Forio d’Ischia) and corresponding coastal cliff (western Ischia offshore)/L33 Sparker line. 
4, Punta dello Schiavo coastal cliff (Panza)/Sparker seismic line L37. Geographic coordinate system is: UTM33, WGS84. 
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the study areas as reported on the Ischia morpho-bathym-
etric setting (Fig. 1). Main localities and toponyms cited in 
this paper have also been reported in order to facilitate the 
comprehension of the text and corresponding references 
(Figs. 1-3). The location of the Sparker seismic lines on the 
Multibeam bathymetric data has revealed the occurrence 
of significant morpho-structures, outcropping along the 
sea bottom (Fig. 3). 

GEOLOGIC SETTING

The Tyrrhenian Sea represents an extensional area lo-
cated in a compressional setting, whose extension started 
about 10 My ago, leading to the formation of oceanic lith-
osphere during the Pliocene (PataCCa & sCandone, 1989;  
sartori, 2003; doGlioni et alii, 2004; mattei et alii, 2004; 
lustrino & wilson, 2007; CloetinGh et alii, 2008; aiello 
et alii, 2014). Three continental margins, i.e. the Sardinia 
margin, the Northern Sicily margin and the Southern Italy 
margin bound the Southern Tyrrhenian bathyal plain. This 
area is characterized by active seismicity and volcanism 
and has undergone strong horizontal and vertical move-

ments. A narrow and deep Benioff zone, extending from 
the Ionian sea to the Tyrrhenian Sea marks the occurrence 
of an eastward migrating subduction plane (sartori, 2003). 

The Naples Bay, together with the Campania Plain, 
represents one of the most important Neogene-Quater-
nary basins of the peri-Tyrrhenian area. It is located in a 
sector linking the southern Apennines and the Tyrrheni-
an Sea, whose tectonic setting is strictly related with the 
geodynamic evolution of the back-arc basin-Apenninic 
chain-foredeep system during Late Neogene and Quater-
nary times. The extensional processes in the Tyrrhenian 
area were contemporaneously active with compressional 
tectonic phases, leading to the individuation of the Ap-
enninic chain and to the migration of the foredeep-chain 
system towards the Apulian foreland (malinVerno & ryan, 
1986; oldow et alii, 1993; Ferranti et alii, 1996; CasCiello 
et alii, 2006; PataCCa & sCandone, 2007). Previous studies 
have evidenced that the peri-Tyrrhenian area, in particu-
lar along the Campania-Latium continental margin, is 
characterized by the occurrence of sedimentary basins, 
perpendicular to the Apenninic chain, individuated in 
correspondence to transfer vertical faults, having a NE-
SW (counter-Apenninic) trending (Bartole et alii, 1983;  
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mariani & Prato, 1988; saCChi et alii, 1994; aCoCella et alii, 
1999; aiello et alii, 2000; milia & torrente, 2003; moeller 
et alii, 2013; Conti et alii, 2017).

Geologic and volcanologic studies have been carried 
out on Ischia island, starting from the geological synthesis 
of rittmann (1930; 1948) and following with the punctual 
aspects of the eruptive activity of the island and related ge-
ological processes (duCCi et alii, 1967; ForCella et alii, 1981; 
Gillot et alii, 1982; Chiesa et alii, 1985; 1987; Poli et alii, 
1987; 1989; CrisCi et alii, 1989; CiVetta et alii, 1991; orsi et 
alii, 1991; 1996; luonGo et alii, 1997; de Vita et alii, 2006; 
Brown et alii, 2008; della seta et alii, 2012). 

Ischia Island represents an alkali-trachytic volcan-
ic complex, whose eruptive activity lasted from the Late 
Pleistocene up to historical times (Vezzoli, 1988). The old-
est rocks date back to about 150 ky and crop out in several 
sectors of the coastal belt of the island, mainly in corre-
spondence to the “Scarrupata di Barano”, a steep slope 
located in the south-eastern sector of the island. This evi-
dence has suggested the occurrence of a resurgent caldera, 

about 10 km wide, where the eruptive activity coupled with 
the tectonic activity gave rise to the uplift along faults of 
the Mount Epomeo block (orsi et alii, 1991). Five eruptive 
cycles have been identified by the succession of the erup-
tive events, ranging in age from 135 ky to prehistorical and 
historical times. Moreover, the extensional tectonics relat-
ed to the tectonic uplift of the Mt. Epomeo block has been 
interpreted as intra-calderic resurgence (aCoCella & Fu-
niCiello, 1999) and genetically related to shallow seismici-
ty, triggering gravity instabilities on the Mt. Epomeo relief. 
Significant geophysical studies on Ischia Island have been 
recently provided based on the geological interpretation 
of Sparker data within marine geological projects (aiel-
lo et alii, 2012; aiello & marsella, 2014; 2015a; 2015b). 
High resolution seismic reflection profiles (Sparker Mul-
titip; Corradi et alii, 2009; Giordano et alii, 2013; aiello 
et alii, 2016) have been presented (BiaGio, 2007; sBrana 
et alii, 2011; aiello et alii, 2012; aiello & marsella, 2014; 
2015a; 2015b). New geological data have been provided 
pertaining the slide deposits and the canyon systems in the 
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Island of Ischia offshore based on detailed seismo-strati-
graphic interpretation in order to improve the knowledge 
on its geologic evolution during the Quaternary (aiello &  
marsella, 2014; 2015b). 

Several geomorphologic hints including uplifted ma-
rine terraces and beach rocks (Cinque et alii, 1997) have 
testified phenomena of subsidence and uplift in different 
sectors of Ischia Island. These phenomena caused a whole 
uplift of the Mt. Epomeo block of about 700 m during 
phases older and younger than the emplacement of the 
Epomeo Green Tuffs, happened at 55 ky (Vezzoli, 1988). 
The uplift of the Mt. Epomeo block has been dated back to 
33 ky (Gillot et alii, 1982). 

The Ischia Island offshore is characterized by several 
monogenetic edifices aligned along a NW-SE trending fault 
system, connecting the south-eastern sector of Ischia to 
the Procida Island and to the Phlegrean Fields (Passaro et 
alii, 2016). The volcanic edifices have been formed through 
underwater explosive eruptions, documented by hyaloclas-
tites coming from a potassic magma of latite-basaltic and 
latitic composition (di Girolamo et alii, 1984). Geophysical 
data have shown the occurrence of collapsed volcanic edi-
fices located to the west and to the south-west of the Ischia 
Island, a sector of the sea bottom characterized by a strong 
residual magnetic anomaly field (Bruno et alii, 2002). 

The geologic and volcanologic history of the island was 
controlled by a main event, represented by the eruption of 
the Epomeo Green Tuffs, about 55 ky, allowing for the down 
throwing of the central part of the island. After the forma-
tion of the caldera of the Epomeo Green Tuffs the volcanic 
activity of the island was conditioned by the caldera resur-
gence, starting from 30 ky, which allowed for a gradual up-
lift and emersion of the rocks deposited in the caldera itself, 
which were submerged below the sea level. The rate of up-
lift, indicating the caldera resurgence, has been evaluated in 
the order of 800-1100 m (Barra et alii, 1992). 

The Ischia graben is located in the central part of the is-
land, representing a depression triangular in shape, located 
between Casamicciola, Barano and Ischia Ponte (Fig. 1) and 
bounded southwards by a system of normal faults (rittmann, 
1930; ForCella et alii, 1981; Vezzoli, 1988; mattera, 1995). It 
is divided into two sectors by a NE-SW (counter-Apenninic) 
trending normal fault following the valley of Rio Corbore. 
Several faults and fractures round the Mt. Epomeo struc-
ture (aCoCella et alii, 1997; aCoCella & FuniCiello, 1999) 
with NE-SW (counter-Apenninic) directions. 

Ischia Island is dominated by the Mt. Epomeo struc-
ture, resulting from a prominent resurgence, mainly if 
compared with the relatively small size of the calderas. 
The uplift has been accompanied from the reactivation of 
faults, seismic activity and renewal of volcanism. It may be 
considered as a main factor for inducing slope instability 
(de Vita et alii, 2006; della seta et alii, 2012). 

MATERIALS AND METHODS

The seismic grid offshore Ischia was recorded using a 
Sparker Multitip seismic source. The marine data acqui-
sition was realized during the technical activities for the 
realization of the geological map n. 464 Isola d’Ischia at 
the 1:25,000 scale (sBrana et alii, 2011) down to the 200 m 
isobath. The seismic lines were plotted on the marine DEM 
of the Ischia Island in order to perform a detailed correla-

tion between geological structures outcropping along the 
sea bottom and their morpho-bathymetric setting (Fig. 3). 

The seismic grid interpreted in this paper is made of 
four seismic lines (Fig. 3). The seismic sections were re-
corded using a multi-electrode Sparker system (SAM96 
Sparker; Corradi et alii, 2009; Giordano et alii, 2013; aiello  
et alii, 2016). This seismic source shows short pulse lengths 
for an equivalent energy discharge, coupled with an in-
crease in peak pressure, representing the amplitude of the 
outgoing acoustic wave. The vertical resolution of the seis-
mic data was about 1 m. Sparker seismic lines have facil-
itated the stratigraphic correlations between the seismic 
sections and have revealed the differences in structural 
and stratigraphic setting between the seismic lines. 

Selected seismic sections, one for each sector of the 
islands will be discussed. In this interpretation the correla-
tion with the onshore geology has been taken into account 
in order to improve the geological results obtained through 
the geological interpretation of the seismic sections. 

RESULTS

In the Ischia offshore a geologic interpretation of seis-
mic profiles has been carried out aimed at constraining the 
distribution and the meaning of the sedimentary and vol-
canic seismic units recognized offshore the volcanic com-
plex through seismic interpretation and at improving a de-
tailed geologic knowledge of selected sectors of the island 
based on seismic stratigraphy. 

Four correlations have been constructed and dis-
cussed for significant sectors of Ischia island (Figs. 1-3). 
A tentative stratigraphic correlation has been carried out 
based on the Ischia geological map (sBrana et alii, 2011) 
and on the Ischia geosites (monti, 2011). The seismic data 
and geological interpretations herein presented show an 
integration and completion of previously-interpreted seis-
mic lines of Ischia (aiello et alii, 2012; aiello & marsella 
2014; 2015b), from which are different and located in oth-
er sectors, which have not been previously studied in de-
tail based on seismo-stratigraphic data integrated with the 
coastal morphology of the island. 

In the southern Ischia sector the geological interpreta-
tion of the L39 seismic line has been carried out and corre-
lated onshore with the stratigraphy of pyroclastic deposits 
cropping out in the Succhivo coastal cliff. In the northern 
offshore of the island the geological interpretation of the 
L26 Sparker line has been performed and correlated on-
shore with the low sandy coast of Ischia Porto (“Spiaggia 
degli Inglesi” beach). In the eastern Ischia offshore the geo-
logical interpretation of the Sparker line L55 has been car-
ried out and correlated onshore with the low sandy coast 
of eastern Ischia next to the Carta Romana beach. In the 
south-western offshore of the island the geological inter-
pretation of the Sparker seismic line L37 has been achieved 
and correlated with the volcanic successions cropping out 
onshore in the Punta dello Schiavo coastal cliff, pertaining 
to the Punta Imperatore physiographic domain. 

sParKer line l39/suCChiVo Coastal CliFF

The L39 seismic line is located in the southern Ischia 
offshore, having a NE-SW trending and crossing the Ischia 
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coastal belt offshore the Succhivo coastal cliff towards the 
Tyrrhenian Sea (Fig. 4a, b). A strong sea bottom multiple 
reflection, reported as a thin green dotted line in Fig. 4a, 
has prevented for the geological interpretation below its 
depth. Five main seismic units have been distinguished 
on this seismic line based on the geological interpretation 
(Fig. 4b). The first seismic unit (1 in Fig. 4b) is character-
ized by discontinuous seismic reflectors, detected in the 
deepest part of the seismic line. It has been interpreted as 
an undifferentiated volcanic acoustic basement. The unit 
1 is overlain by a thick marine seismic unit (2 in Fig. 4b), 
characterized by continuous and oblique seismic reflec-
tors, deposited in slope settings and widely cropping out 
at the sea bottom in the upper slope (Fig. 4b). The unit 2 
is laterally coeval with another seismic unit (3 in Fig. 4b), 
whose seismic facies characterized by discontinuous re-
flectors and outer shape as a palaeo-channel fill have sug-
gested its interpretation as an undifferentiated pyroclastic 
seismic unit (Fig. 4b). Both the seismic units 2 and 3 are 
truncated upwards by an erosional unconformity, directly 
overlain by the deposits of the seismic units 4 and 5. Based 
on the retrogradational (unit 4) and aggradational (unit 
5) stacking patterns these deposits have been respectively 
interpreted as the Transgressive System Tract (TST) and 
the Highstand System Tract (HST) of the Late Quaternary 
Depositional Sequence (Fig. 4b). 

The Succhivo tuff coastal cliff, located in correspond-
ence to the coastal belt of southern Ischia Island, adja-
cent to the L39 seismic line, previously discussed and 
the corresponding stratigraphy inferred from geological 

maps of the Island of Ischia (sBrana et alii, 2011) are dis-
cussed below and reported in Fig. 5.

SGL (Sant’Angelo Tuffs)

Succession of hydromagmatic tuffs from a tuff cone 
located in the offshore of Punta del Chiarito. From the bot-
tom of the tuff coastal cliff sequence plurimetric, poorly 
lithified, massive, lithic rich, tuff breccias. The matrix is 
formed by pumiceous lapilli, bombs and ashes. Proceed-
ing upwards in the succession stratified dune-bedded gray 
yellow tuffs, rich in impact sags attributable to pyroclastic 
surges. The pyroclastic sequence is closed by plane paral-
lel bedded, gray, coarse-grained and fine-grained ash tuffs, 
rich in accretionary lapilli beds, mainly formed by fall-out 
deposits. The tuff cone has been partially buried by ma-
rine sediments of the Sant’Angelo Bay has been identified 
by subaqueous geological survey and by marine geological 
data (sBrana et alii, 2011). 

Age K/Ar 19-20,6 ky +/- 1,2 (Poli et alii, 1987).

fbc (coastal cliff toe deposits)

The fbc unit is mainly composed of blocks. It is rep-
resented by clast-supported deposits formed by hetero-
metric, decimetric to metric sized, lava and tuff blocks, 
sometimes with gravelly-sandy matrix. The deposits have 
a chaotic structure. Their age ranges between the Upper 
Holocene and the current.
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sgs (submerged beach deposits)

The sgs unit is mainly composed of gravels and sands. 
It is distinguished from moderately rounded to rounded 
clast-supported gravels, sandy gravels and coarse-grained 
sands with pyroclastic and lava pebbles with medium-to-
fine-grained sandy matrix deposits. Their age ranges be-
tween the Upper Holocene and the current.

sParKer line l26/sPiaGGia deGli inGlesi/isChia harBor

The L26 Sparker profile, SSW-NNE trending crosses 
the offshore of Ischia harbor towards the Tyrrhenian off-
shore northwards of the island (Fig. 6a, b). A strong multi-
ple reflection, relative to the sea bottom has inhibited the 
seismic interpretation below 230 msec (twt; Fig. 6a, b). 
The geological interpretation of the seismic section has ev-
idenced the occurrence of six seismic units, both volcanic 
and sedimentary in origin (Fig. 6a, b). An undetermined 
volcanic acoustic basement has been interpreted, charac-
terized by an acoustically-transparent seismic facies with 

scattered and discontinuous seismic reflectors. The volcan-
ic acoustic basement is bounded upwards by a continuous 
seismic reflector. This reflector represents also the base of 
the overlying seismic unit, which is probably constituted 
of marine deposits. This seismic unit is characterized by 
continuous and sub-parallel seismic reflectors and is the 
first unit of the basin filling (1 in Fig. 6b). The second and 
the third seismic units have similar seismic characteristics 
and a similar geologic interpretation may be inferred (2 
and 3 in Fig. 6b). The fourth seismic unit of the basin fill-
ing directly crops out at the sea bottom and is established 
from highly continuous and parallel seismic reflectors, in-
terpreted as recent marine sediments (Fig. 6b). The hum-
mocky deposits have been considered to be as two distinct 
and superimposed bodies, characterized by discontinuous 
to chaotic seismic reflectors (H1 and H2 in Fig. 6b). 

The occurrence of two different wedges has suggest-
ed suggest that two distinct volcano-tectonic events have 
probably controlled the emplacement of the Ischia harbor 
slide deposits, genetically related with similar deposits lo-
cated in the Casamicciola offshore (de alteriis & Violante, 

SGL

sgs

fbc

fbc

Fig. 5 - The Succhivo tuff coastal cliff. A sketch geological interpretation of the corresponding units is reported based on the geological map of 
Ischia Island (sBrana et alii, 2011). The outcropping sequence is represented by the Sant’Angelo Tuffs (SGL). The sea cliff deposits (fbc) have also 
been reported in their emerged part and they are supposed to continue below the sea bottom, grading to the submerged beach deposits (sgs).
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2009; sBrana et alii, 2011; aiello et alii, 2012). Moreover, 
previous seismo-stratigraphic data have evidenced that the 
incised fan-shaped valley developing in the Lacco Ameno 
offshore should be related with the emplacement of a re-
cent landslide event. This event has left a channel-like scar 
and a genetically related depositional levee to the west (de 
alteriis & Violante, 2009). 

Based on this interpretation the wedge named as H2 in 
seismic line L26 on the Island of Ischia harbor continen-
tal shelf may be related with a very recent landslide event, 
tooking place offshore Lacco Ameno and incised and modi-
fied previous deposits related to slides in the Ischia harbor- 
Casamicciola area (H1 in seismic line L27; aiello et alii, 
2012), deeply modifying their topography in their western 
part. This interpretation is in overall agreement with the 
pathways of terrestrial landslides detected in the north-
ern flank of the Mt. Epomeo block, whose pathways are 
directed towards Lacco Ameno and Casamicciola (mele &  
del Prete, 1998; del Prete & mele, 2006; de Vita & alii, 
2006; della seta & alii, 2012; de Vita & alii, 2013). 

The coast of northern sector from the Ischia harbor to 
the Spiaggia degli Inglesi beach, adjacent to the seismic 
line L26 is discussed based on geological mapping and sig-
nificant geosites of the island (monti, 2011; sBrana et alii, 
2011). The harbor is located in a crater of a scoria cone 
formed after an explosive eruption, happened during his-
torical times. The stratigraphy from the Ischia harbor to-
wards the “Spiaggia degli Inglesi” is characterized by three 
main geological units on the Ischia Island geological map 
(sBrana et alii, 2011). This tract of the shoreline is shown in 
Fig. 7, representing one significant geosite (monti, 2011). 

PIH- Ischia Porto spatter 

This unit mainly outcrops in the surroundings of the 
volcanic crater of the harbor of Ischia Island. It is repre-
sented by black spatter and scoriaceous trachytic breccias 
forming the ramparts of the harbor crater. This crater has 

been deeply investigated by BuChner (1986), who has sin-
gled out the occurrence of a layer of reddish scoriae, proba-
bly emplaced during historical times (post V century B.C.). 

SNA1 – Sant’ Alessandro pyroclastites and lavas – Foce 
Member 

This unit outcrops along the coastal cliff of Ischia har-
bor from Parata to Cafiero. It is represented by a lava flow, 
light grey in colour, strongly fractured and having a tra-
chytic composition.

ING – Spiaggia degli Inglesi spatter 

This unit outcrops along the coastal cliff adjacent to 
the “Spiaggia degli Inglesi” and is represented by dark grey 
lavas and spatters linked to a local small volcanic center, 
having a thickness of 15-20 m. 

sParKer line l33/western isChia oFFshore/CaVa dell’isola 
BeaCh 

The L33 seismic line crosses the western Ischia off-
shore from the basin to the continental shelf (Fig. 8a, b), 
having a ENE-WSW trending. The shelf break is located at 
water depths of 160 msec (twt), corresponding to an aver-
age water depth of 136 m (1700 m/s). 

Nine seismic units have been distinguished in the west-
ern Ischia offshore, volcanic, volcaniclastic and sedimen-
tary in origin (Fig. 8b). The stratigraphic architecture of 
the continental shelf is characterized by two thick seismic 
sequences, having a seismic facies with discontinuous and 
chaotic seismic reflectors, superimposed one to each oth-
er through a sub-parallel unconformity. These two units, 
namely H1 and H2 have been interpreted as the hummocky 
deposits occurring in the western Ischia Island offshore 
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KEY
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V1 Undetermined volcanic substratum 

First unit of the basin filling - marine deposits 

Second unit of the basin filling - marine deposits 

Third unit of the basin filling - marine deposits 

Fourth unit of the basin filling - marine deposits 

Hummocky deposits emplaced during two different volcano-tectonic and 
gravitational events 

(a) (b)

Fig. 6 - (a) Sparker line L26 from the Ischia Island harbor towards the northern offshore; (b) geological interpretation of the seismic line L26 
(see the text for further details). 
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BASSA RISOLUZIONE

Fig. 7 - “Spiaggia degli Inglesi” beach (black arrow) at Ischia Island harbor (northern sector). 
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Fig. 8 - (a) Sparker line L33 located in the western Ischia Island offshore from Forio d’Ischia towards the Tyrrhenian Sea; (b) geologic inter-
pretation of the seismic line L33. Note the occurrence of nine main seismic units, discussed in the text. Key: Vindiff, Undifferentiated volcanic 
acoustic basement, genetically related with the Citara tuffs; Pls, relict Pleistocene prograding wedge; 1a, first seismic unit of the basin filling in 
the western Ischia Island offshore; 1b, shelf margin wedge overlying the volcanic acoustic basement; 2, second seismic unit of the basin filling 
in the western Ischia Island offshore; 3a, third seismic unit of the basin filling in the western Ischia Island offshore; 3b, shelf margin wedge, 
outcropping from the sea bottom; H1, hummocky deposits (phase 1); H2, hummocky deposits (phase 2). 
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during complex geologic and volcano-tectonic processes. 
The occurrence of two different seismic units, clearly doc-
umented through seismic interpretation and previously 
unknown suggests that the emplacement of the hummocky 
deposits in the western Ischia offshore happened during 
at least two different phases of submarine sliding. These 
seismic data are in overall agreement with the seismic data 
shown in the northern Ischia offshore, where two similar 
seismic sequences have been recognized and discussed 
(Fig. 6b). 

The H1 seismic unit unconformably overlies a thick 
seismic unit, characterized by an acoustically-transparent 
seismic facies, which has been interpreted as undifferenti-
ated acoustic basement, whose origin is probably volcanic 
(Vindiff in Fig. 8b). This unit has been continuously detected 
from the shelf through the slope and towards the basin. 
It appears deeply eroded in correspondence with the con-
tinental slope, where it is directly overlain by the seismic 
unit 1b. This unit represents a shelf margin wedge, char-
acterized by discontinuous seismic reflectors and is the 
correlative seismic unit of the seismic unit 1a (Fig. 8b). 
The seismic unit 1a is the first seismic unit of the basin 
filling, characterized by discontinuous seismic reflectors 
(Fig. 8b). In the basin the volcanic seismic unit, namely 
the Vindiff seismic unit is laterally coeval with the Pls seismic 
unit, which is characterized by prograding and oblique 
seismic reflectors (Fig. 8b). The seismic facies of the Pls 
seismic unit suggests that it should represent a relict Pleis-
tocene prograding wedge, similar to Pleistocene prograd-
ing wedges which characterize the stratigraphic architec-
ture of the Naples continental shelf and slope from Early to 
Late Pleistocene times (d’arGenio et alii, 2004). 

The basin filling of the western Ischia offshore is com-
posed of three main seismic units (1a, 2a and 3a in Fig. 8b), 
the first of which has been already discussed. These units 
progressively onlap on the flanks of the volcanic seismic 
unit Vindiff and of the overlying seismic units 1b and 3b, 
representing the correlative units of the 1a and 3a seismic 
units, respectively on the slope (1b) and in the shelf (3b). 
Their seismic facies is characterized by parallel seismic re-
flectors (Fig. 8b). 

The coast of western Ischia southwards of the Forio 
town, in correspondence to the beach of Cava dell’Isola, 
adjacent to the seismic line L33 is herein discussed based 
on geological mapping and significant geosites of Ischia 
(monti, 2011; sBrana et alii, 2011). The Forio debris ava-
lanche, located in western Ischia, represents an important 
geosite of Ischia (monti, 2011). The deposits of the Forio 
debris avalanche crop out in the Forio d’Ischia town and 
in the surrounding areas. They are located towards valley 
with respect to the large slide scar of Falanga-Rione Bocca 
and along the coastal tract between the San Francesco Bay 
and Citara. The slide deposits have been partly reworked in 
marine environment, as suggested by the rounded blocks 
cropping out along the Forio-Citara littoral. Proceeding 
from the shoreline, in continuity with the onshore out-
crops, the debris avalanche continues up to the sea bot-
toms up to a distance of 4-5 km from the coast, reaching 
water depths of about 150 m.

From the San Francesco Bay to the Forio harbor the 
sea bottoms are characterized by middle-to-fine-grained 
sands. Near shore these deposits grade into gravels and 
pebbles with blocks of the Epomeo Green Tuffs, often prev-
alent (monti, 2011; sBrana et alii, 2011). 

The stratigraphy of the coastal cliff of western Ischia 
in correspondence with the “Spiaggia degli Inglesi” beach 
is characterized by two main geological units on the Ischia 
geological map (sBrana et alii, 2011). These units have been 
recognized in the sketch interpreted photograph of Fig. 9, 
representing the study area. 

TCT – Citara Tuffs

The Citara tuffs are represented by white to yellow ash 
tuffs and lapilli-rich ash tuffs. These deposits refer to the 
activity of tuff cones in the Citara offshore, as suggested by 
the sea floor morphology and by the onlap geometries of 
the subaerial unit at Punta Imperatore. 

Age K/Ar 42-45 ky +/- 1,1 (Poli et alii, 1987). 

TPR – Punta delle Pietre Rosse tuffs 

The Punta delle Pietre Rosse tuffs are represented by 
massive, brown ash tuffs, which appear to be supported by 
matrix, including pumice clasts and characterized at their 
top by a thin paleosol. 

The marine deposits detected in the surrounding coast-
al belt are represented by the present and recent beach 
deposits (g2), grading seawards into the submerged beach 
deposits (sgs; sBrana et alii, 2011).

g2 - present and recent beach deposits

The beach deposits representing the Cava dell’Isola 
beach are composed of heterometric medium-coarse-to-
fine-grained sands with pebbles, locally enclosing rocks. 
Their age ranges between the Upper Holocene and the cur-
rent. 

sgs – submerged beach deposits

The submerged beach deposits are distinguished from 
rounded gravels, sandy gravels and coarse-grained sands, 
including pyroclastics and lava pebbles supported by a me-
dium-to-fine-grained sandy matrix. Their age ranges be-
tween the Upper Holocene and the current. 

sParKer line l37/Punta dello sChiaVo Coastal CliFF 

The L37 seismic line is located in the south-western 
Ischia offshore in correspondence to the promontory of 
Punta dello Schiavo (Fig. 10a, b), having a SW-NE trend-
ing. The line has crossed a continental shelf-upper slope 
section up to water depths of about 500 msec (twt), corre-
sponding to an average water depth of about 425 m (1700 
m/s). Six seismic sequences have been recognized in this 
seismic line based on geological interpretation (Fig. 10a, 
b). The prevalent sequence is characterized by an acous-
tically transparent seismic facies and by the occurrence 
of many diffraction hyperbola (Vindiff in Fig. 10b). This 
sequence is probably volcanic in origin and has been inter-
preted as an undifferentiated volcanic acoustic basement. 
On the continental shelf this sequence is directly overlain 
by an aggradational/progradational sequence, interpret-
ed as the lowstand system tract (LST in Fig. 10b). The 
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LST deposits, are, in turn, overlain by a retrogradational 
seismic sequence interpreted as the transgressive system 
tract (TST in Fig. 10b). The TST deposits are covered by 
an aggradational seismic sequence, cropping out at the sea 
bottom, interpreted as the highstand system tract (HST in 
Fig. 10b). All the three sequences form the Late Quater-
nary depositional sequence, related with the last glacio-eu-
static cycle and well recognized in the Naples Bay (milia, 
2000; aiello et alii, 2001; d’arGenio et alii, 2004; aiello &  
marsella, 2013). 

Two slope sequences have been identified based on 
seismic interpretation (Sl1 and Sl2 in Fig. 10b). They are 
characterized by oblique seismic reflectors and correlate 
with Holocene slope sediments. The Sl1 sequence has been 
identified from the shelf break to water depths of about 
230 msec (twt), corresponding to an average water depth 
of 195 m (1700 m/s). The Sl2 sequence has been recognized 
from 195 m to the bottom of the seismic section, corre-
sponding to about 425 m (Fig. 10b). 

The Punta dello Schiavo promontory pertains to the 
physiographic domain of Punta Imperatore, where high 
coastal cliff are dominant since to Punta del Chiarito. An 
important terrace rim is singled out at the toe of the coastal 
cliffs based on the geological maps. High coastal cliffs oc-

cur between Punta Imperatore and Punta del Chiarito. The 
sea bottom topography is strongly conditioned from the 
articulated physiography of the emerged sector. The rocky 
promontories occurring along the emerged coast continue 
seawards with a sub-vertical trending up to a water depth 
ranging between 25 and 35 m. The base of the submerged 
slope is aligned with the continental slope engraved by 
different canyon heads (monti, 2011; aiello & marsella, 
2014). The rocky promontories alternate with bays charac-
terized by the occurrence of heterometric detritic deposits, 
composed of products derived from the dismantling of the 
coastal cliff. Terraced morphologies have been singled out 
at water depths ranging between 3 and 10 m. 

The stratigraphy of the Punta dello Schiavo coastal 
cliff is characterized by an outcropping pyroclastic sub-se-
quence, namely the SUNb sub-sequence (sBrana et alii, 
2011), corresponding to a sub-sequence of the Scarrupo di 
Panza pyroclastics (Fig. 11). 

SUNb – Scarrupo di Panza pyroclastics 

The Scarrupo di Panza pyroclastic deposits – member 
B in sBrana et alii (2011) are characterized by trachytic 

TPR TPR

TCT TCT
TPR

Fig. 9 - The coastal cliff of western Ischia Island in correspondence with the “Spiaggia degli Inglesi” beach: TPR, Punta delle Pietre Rosse tuffs; 
TCT, Citara tuffs. 
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Fig. 11 - The Punta dello Schiavo coastal cliff (south-western Ischia): SUNb, Scarrupo di Panza pyroclastic deposits. 
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grey tuffs and form a tuff coastal cliff having a high gradi-
ent at Punta dello Schiavo (Fig. 11). 

Based on geological maps the following units crop out 
at the sea bottom in the marine area surrounding Punta 
dello Schiavo. 

fbc – coastal cliff toe deposits – blocks

They are represented by clast-supported deposits 
formed by heterometric lava and tuff blocks with gravel-
ly-sandy matrix. The deposits have a chaotic structure and 
sometimes they show a direct grading. The age ranges be-
tween Upper Holocene to present. 

pss – proximal inner shelf deposits - sands 

These deposits are composed of medium-to-fine-
grained sands and by litho-bioclastic sands with a pyro-
clastic pelitic matrix. Pyroclastic and lava pebbles are pres-
ent and mollusk bioclasts. Their age ranges between the 
Holocene and the present. 

DISCUSSION

A sketch table has been constructed in order to show 
the distribution of the seismic units in the studied sectors, 
reporting the location of the areas, the seismic units and 
the inferred stratigraphy onshore and offshore of the sur-
rounding coastal belt based on geological maps (sBrana et 
alii, 2011). 

This table represents a useful base to discuss the dis-
tribution of the seismic units detected in the different sec-
tors of the Island of Ischia. Five seismic units have been 
recognized in the Succhivo sector (southern Ischia), while 
six seismic units have been interpreted offshore the Ischia 
harbor. Nine seismic units occur offshore the Forio sector 
(western Ischia), while six seismic units have been detect-
ed in correspondence with the Panza sector (south-western 
Ischia). 

The Late Quaternary depositional sequence has been 
identified based on seismic interpretation as an incom-
plete sequence (TST + HST) in the Succhivo area, while 
it is well developed, as a complete sequence in the Panza 
area (LST+TST+HST). On the other side, it lacks both in 
the Ischia Island harbor area and in the Forio area (Ta-
ble 1). This evidence suggests that the Late Quaternary 
depositional sequence was well developed in the southern 
and south-western sectors of the island, while it lacks or it 
is very reduced in the northern and western sectors. This 
discussion improves the knowledge of the Late Quaternary 
depositional sequences in the offshore. In this geological 
context, homogeneous data on the distribution of the Late 
Quaternary depositional sequence in the Ischia offshore 
are still lacking and need to be further improved and dis-
cussed. 

The highstand deposits of the Naples Bay have been 
intensively studied in the frame of research projects of ma-
rine geological mapping of the Campania Region (aiello 
et alii, 2001; d’arGenio et alii, 2004; saCChi et alii, 2005; 
insinGa et alii, 2008; molisso et alii, 2010). They have been 
widely documented in the Sarno prodelta system, about 
40 km to the east of the island, where they are affected 

by an extensive creeping involving the post-79 AD succes-
sion (saCChi et alii, 2005). Seismic data have suggested that 
gravitational instability of this area has been controlled by 
significant volcano-tectonic deformation and local uplift of 
the seafloor, pre-dating the eruptive event (saCChi et alii, 
2005). 

In the Naples Bay the Transgressive System Tract 
(TST), deposited during the sea level rise (18-6 ky), consists 
of different stratigraphic units (milia & torrente, 2000; 
2003). The most important is a thick progradational unit 
overlying the Neapolitan Yellow Tuff (15 ky; deino et alii, 
2004). In the Gulf of Pozzuoli, about 15 km to the north-
east of Ischia Island, this progradational unit exhibits a lat-
eral transition into a unit showing horizontal bedding. A 
series of volcanic edifices, two of them are the tuff cones of 
Nisida Bank and Nisida Island (saCChi et alii, 2009; aiello 
et alii, 2016) overlie the TST deposits in the eastern sector 
of the Pozzuoli Gulf. 

In the Naples Bay the lowstand deposits have been 
however recognized on the margins of the Phlegrean banks 
(Miseno, Nisida and Pentapalummo) of the Gulf of Pozzu-
oli. Thick regressive prograding deposits have been recog-
nized based on seismic interpretation on the south-eastern 
flank of the Pentapalummo Bank (saCChi et alii, 2009; aiello  
et alii, 2016). 

The volcanic acoustic basements have been recognized 
based on the seismic interpretation in the Ischia offshore 
(Succhivo, Ischia harbor, Forio, Panza), identifiable on 
seismic sections as thick acoustically transparent seismic 
units (Figs. 4-10). Due to their uncertain genetic attribu-
tion they have been considered as undifferentiated volca-
nic acoustic basements (Vindiff in the interpreted seismic 
sections and in the Table 1). Nonetheless this, the coastal 
stratigraphy based on Ischia Island geologic maps (sBrana 
et alii, 2011; Table 1) has allowed to carry out a qualita-
tive correlation of these volcanic units with volcanic and/
or pyroclastic units detected in the surrounding coastal 
sectors of Ischia Island. In particular, the volcanic acous-
tic basement recognized in the Succhivo area should be 
genetically related with the Sant’Angelo Tuffs, represented 
by hydromagmatic tuffs erupted from a tuff cone located 
in the Punta del Chiarito offshore. The volcanic acoustic 
basement recognized at the Ischia harbor should be ge-
netically related with the Ischia Porto spatter, composed 
of scoriaceous trachytic breccias. The volcanic acoustic 
basement recognized in the Forio d’Ischia sector should be 
genetically related with the Citara tuffs, constituted by ash 
tuffs and lapilli-rich ash tuffs. Finally, the volcanic acoustic 
basement recognized offshore Panza (Punta dello Schiavo) 
should be genetically related with the Scarrupo di Panza 
pyroclastic deposits, composed of trachytic grey tuffs. 

Significant hummocky deposits (H1 and H2 in the in-
terpreted seismic sections and in the Table 1) have been 
identified both in the Ischia Island harbor and in the Forio 
d’Ischia offshore. Their distribution suggests that at least 
two phases of important submarine sliding may be sug-
gested in the north-western Ischia offshore based on seis-
mic data. The hummocky topographies are characterized 
by discontinuous to chaotic seismic reflectors. While these 
deposits crop out at the sea bottom in the Ischia Island 
harbor, in the Forio area they are covered by shelf margin 
wedges (unit 3b in Table 1). The two seismic units inter-
preted as hummocky deposits appear to be separated by a 
well individuated parallel reflector, probably representing 
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TABLE 1

Offshore seismic stratigraphy, geologic interpretation and coastal stratigraphy. 

Location Coastal 

morpholog

y

Seismic

units

Seismic facies Geologic

interpretation

Coastal

stratigraphy

(SBRANA et alii

2011)
Succhivo

(southern Ischia)

Succhivo

tuff coastal

cliff 

Five  seismic

units (1, 2, 3, 4,

5).

1:discontinuous

seismic

reflectors.

2:  continuous

and  oblique

seismic

reflectors.

3:discontinuous

seismic

reflectors. 

4:  Continuous

retrogradational

seismic

reflectors. 

5:  Continuous

aggradational

seismic

reflectors. 

1:Undifferentiated

volcanic  acoustic

basement,geneticall

y related with the S.

Angelo tuffs. 

2:  Slope  deposits,

probably  Holocene

in age. 

3:  Undifferentiated

pyroclastic  deposits

filling  palaeo-

channels. 

4:  Transgressive

System  Tract  (TST;

Late  Quaternary

depositional

sequence. 

5: Highstand System

Tract  (HST;  Late

Quaternary

depositional

sequence. 

SGL Sant’Angelo

tuffs.

Hydromagmatic

tuffs  erupted  from

a tuff cone located

in  the  Punta  del

Chiarito offshore.

fbc coastal cliff toe

deposits. Lava and

tuff  blocks,

sometimes  with

gravelly-sandy

matrix.

sgs submerged

beach  deposits:

gravels and sands.

Ischia harbor

(northern Ischia)

Spiaggia  degli

Inglesi  (sandy

beach).

Six  seismic

units (V1, 1, 2,

3, 4, H1,H2).

V1:acoustically-

transparent

seismic  facies

with  scattered

and

discontinuous

seismic

reflectors.

1:continuous  and

sub-parallel

seismic

reflectors. 

2:  continuous

and  sub-parallel

seismic

reflectors. 

3:  continuous

and  sub-parallel

seismic

reflectors. 

4:highly

continuous  and

parallel  seismic

reflectors. 

H1:discontinuos

to  chaotic

seismic

reflectors.

H2:discontinuou

s  to  chaotic

seismic

reflectors.

V1:undetermined

volcanic  acoustic

basement,

genetically  related

with the Ischia Porto

spatter.   

1:  first  unit  of  the

basin filling. 

2: second unit of the

basin filling. 

3:  third  unit  of  the

basin filling. 

4:  recent  marine

sediments. 

H1:  hummocky

deposits  emplaced

during  a  first

volcano-tectonic

phase. 

H2:  hummocky

deposits  emplaced

during  a  second

volcano-tectonic

phase. 

PIH Ischia  Porto

spatter:scoriaceous

trachytic breccias. 

SNA1 

Sant’Alessandro

pyroclastites  and

lavas  –  Foce

Member 

Lava flow having a

trachytic

composition. 

ING Spiaggia

degli  Inglesi

spatter.  Lavas  and

spatters. 

Forio  d’Ischia

(western Ischia)

Cava dell’Isola

beach  (sandy

Nine  seismic

units  (Vindiff,

Vindiff:

acoustically

Vindiff:

undifferentiated

TCT Citara Tuffs:

ash  tuffs  and
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beach) Pls,  1a,  1b,  2,

3a,  3b,  H1,

H2). 

transparent

seismic facies.

Pls:  prograding

and  oblique

seismic

reflectors. 

1a: discontinuous

seismic

reflectors,

correlative

seismic unit with

respect  to  the

seismic unit 1b.

1b:discontinuous

seismic

reflectors;

correlative

seismic unit with

respect  to  the

seismic unit 1a.

2:parallel seismic

reflectors,  onlap

on  the  flanks  of

the  volcanic

seismic unit Vindiff

.

3a:parallel

seismic

reflectors;

correlative  unit

of  the  seismic

unit 3b. Onlap on

the  flanks  of  the

volcanic  seismic

unit Vindiff .

3b:  sub-parallel

to  prograding

seismic

reflectors.

Correlative of the

seismic unit 3a. 

H1:discontinuou

s  to  chaotic

seismic

reflectors.

H2:discontinuou

s  to  chaotic

seismic

reflectors.

acoustic  volcanic

basement,

genetically  related

with the Citara tuffs.

Pls:relict

Pleistocene

prograding wedge. 

1a: first seismic unit

of the basin filling in

the  western  Ischia

offshore. 

1b:  shelf  margin

wedge overlying the

volcanic  acoustic

basement. 

2:  second  seismic

unit  of  the  basin

filling in the western

Ischia offshore. 

3a:  third  seismic

unit  of  the  basin

filling in the western

Ischia offshore. 

3b:  shelf  margin

wedge, cropping out

at  the  sea  bottom.

Probable  occurrence

of algal mattes at the

top of the unit. 

H1:  hummocky

deposits  emplaced

during  a  first  phase

in the western Ischia

offshore. 

H2:  hummocky

deposits  emplaced

during  a  second

phase in the western

Ischia offshore. 

lapilli-rich  ash

tuffs.

TPR Punta  delle

Pietre  Rosse  tuffs:

ash tuffs supported

by matrix.

g2 present  and

recent  beach

deposits:  medium-

coarse-to-fine-

grained sands with

pebble gravels.

sgs submerged

beach deposits:

rounded  gravels,

sandy  gravels  and

coarse-grained

sands.

Panza  (south-

western Ischia)

Punta  dello

Schiavo

coastal cliff

Six  seismic

units  (Vindiff,

LST,  TST,

HST, Sl1, Sl2).

Vindiff:

Acoustically

transparent

seismic facies

LST:  Parallel  to

oblique  seismic

reflectors. 

TST:  Sub-

parallel  to

slightly  inclined

seismic

reflectors. 

Vindiff:

Undifferentiated

volcanic  acoustic

basement,

genetically  related

with the Scarrupo di

Panza  pyroclastic

deposits. 

LST:Aggradational/

progradational

sequence,

interpreted  as  the

SUNb Scarrupo  di

Panza  pyroclastic

deposits:  trachytic

grey tuffs. 

fbc coastal cliff toe

deposits  blocks

lava  and  tuff

blocks  with

gravelly-sandy

matrix.

pss –  proximal

inner  shelf
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a detachment surface separating two main phases of em-
placement of these deposits. 

Previous studies have referred these hummocky topog-
raphies to catastrophic volcaniclastic gravity flows, name-
ly the debris avalanches, developed both in subaerial and 
subaqueous environments (sieBert, 1984; masson et alii, 
1993; orton, 1996; Gardner et alii, 1999; lee et alii, 1999; 
ui et alii, 2000; ChioCCi & de alteriis, 2006). From time 
to time, the volcanic collapse may produce large rock and 
ash avalanches, travelling at high speeds down valleys. Im-
portant triggering causes of these events are represented 
from eruptions and earthquakes (sieBert, 1984; Violante 
et alii, 2003). As discussed by previous authors (Violante 
et alii, 2003) and on the contrary of what documented in 
southern Ischia (ChioCCi & de alteriis, 2006) the correla-
tion between the landslide deposits occurring on land and 
the hummocky deposits offshore northern Ischia lacks of 
a failure scarp in the north-western rim of the Epomeo 
Mount. The resurgence pattern of Ischia (aCoCella &  
FuniCiello, 1999; tiBaldi & Vezzoli, 2000) has controlled 
the occurrence of significant volcano-tectonic stresses in-
volving the north-western Epomeo flanks. During the cor-
responding phases of geomorphologic slope re-modeling 
the failure scarp was related to the hummocky deposits 
of the northern sector. The monocline structure of the 
Epomeo Mount was instead uplifted with a corresponding 
increase in dip southwards, triggering for the catastrophic 
collapse of southern Ischia known as Ischia Debris Ava-
lanche (IDA; ChioCCi & de alteriis, 2006). Moreover, the 
emplacement of hummocky deposits offshore north-west-
ern Ischia should be strongly controlled by seismicity 
ranging in age from 470-460 B.C. up to 1883, controlling 
the emplacement of important landslides located onshore 
in the Epomeo Mount, Casamicciola, Forio and Lacco 

Ameno (alessio et alii, 1996; Baratta, 1901; BuChner, 1986; 
CoVelli, 1828; CuBellis, 1987; CuBellis & luonGo, 1998;  
de Vita et alii, 2006; mele & del Prete, 1998; Palmieri, 
1881; rittmann & Gottini, 1980). 

Cyclical slope instabilities at Ischia and related land-
slide deposits have been studied in detail (de Vita et alii, 
2006). Four main phases have been suggested for the land-
slide generation at Ischia. During the first phase debris 
flow deposits have been described in the area between Mt. 
Trippodi and Costa Sparaina, whose upper boundary is 
represented by the Cannavale Tephra (2.9 ky; de Vita et alii, 
2006). During the second phase landslide deposits have 
been emplaced mainly in the Succhivo area, underlying 
the Chiarito Tephra, which has been erupted in the area 
of Panza (Gialanella, 1998; de Vita et alii, 2006). These 
deposits are represented by debris flows interlayered with 
alluvial deposits. During a third phase a large variety of 
landslide deposits has been identified and supposed to be 
interstratified with primary volcanic deposits in the areas 
of Succhivo, Mt. Trippodi, Candiano, Barano and Vateliero 
(de Vita et alii, 2006). A fourth phase of landslide emplace-
ment has been suggested by debris avalanche and debris 
flow deposits, genetically related with the Cretaio Tephra. 
These phases have been dated back respectively between 
5.5 and 2.9 ky, around 2.9 ky, between 2.6 and 2.3 ky and 
between 2.3 and 1.9 ky (de Vita et alii, 2006). Despite such 
a precise characterization of landslides in the Ischia island 
onshore based on detailed volcanological studies, there are 
not still enough elements to carry out a precise dating of 
the hummocky deposits, namely H1 and H2, recognized in 
the seismic sections studied in this paper, also due to the 
lacking of cores drilling the upper part of the hummocky 
deposits of the sequence H2. This will represent a possible 
task for a future study. Such a detailed tephrostratigraphic 

HST:  Sub-

parallel  seismic

reflectors. 

Sl1:  Oblique

seismic

reflectors. 

Sl2:  Oblique

seismic

reflectors. 

lowstand  system

tract  (Late

Quaternary

depositional

sequence). 

TST:

Retrogradational

seismic  sequence

interpreted  as  the

transgressive system

tract  (Late

Quaternary

depositional

sequence). 

HST:  Aggradational

seismic  sequence

interpreted  as  the

highstand  system

tract  (Late

Quaternary

depositional

sequence). 

Sl1:  Recent  slope

deposits  (sequence

1). 

Sl2:  Recent  slope

deposits  (sequence

2). 

deposits - sands 

medium-to-fine-

grained  sands  and

litho-bioclastic

sands.
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study has been carried out in southern Ischia Island, where 
a dense network of cores has been studied based on te-
phrostratigraphy (de alteriis et alii, 2010). 

The obtained seismo-stratigraphic results have been 
compared with the data on the submerged coastal geolo-
gy shown in the same areas or in adjacent areas through 
underwater geological survey (monti, 2011; sBrana et alii, 
2011). A geological section constructed in the submerged 
area adjacent to Punta del Soccorso has shown the artic-
ulated morphology of the detritic deposits composed of 
blocks of the Epomeo Green Tuffs (monti, 2011). Abrasion 
terraces have been singled out at water depths of 3 and 5 m 
bsl. A geological section constructed in the Punta Impera-
tore coastal cliff has shown different morpho-stratigraphic 
elements, consisting of a sea notch located at water depths 
of 2.5 m bsl, abrasion terraces located respectively at water 
depths of 5 and 10 m bsl and toe of cliff deposits consisting 
of gravels and pebbles (monti, 2011).

CONCLUSIONS

The tracts of rocky coasts of the Ischia Island show a 
noteworthy articulation and complexity due to the com-
plex volcano-tectonic and geomorphologic evolution of 
the island, during which important landslides occurred 
(CalCaterra et alii, 2003; del Prete & mele, 2006). In the 
Ischia Island the distribution of the landslides shows a 
correspondence and repetition in different physiographic 
domains (coastal cliffs, structural slopes, litho-structural 
slopes, incision axes related to the drainage network). In 
some cases, main sectors of the Ischia Island have been af-
fected by complex landslides, involving both subaerial and 
subaqueous environments (ortolani et alii, 1989; 1990; 
GuadaGno & mele, 1992; mele & del Prete, 1998; ChioCCi 
& de alteriis, 2006; del Prete & mele, 2006; di noCera et 
alii, 2007). 

The coastal cliffs (CastiGlioni, 1979; sunamura, 1992; 
CaroBene, 2004; Pranzini, 2004; strahler, 2015) resulted 
from the erosion of rocks, from semi-coherent to coher-
ent, through the wave action and represent dipping sea-
wards rocky walls. The coastal cliffs may be distinguished 
as active or inactive, depending on the wave action direct-
ly carving the toe-of-slope. In the study area the active 
coastal cliffs, which consist of rocky outcrops lacking of 
a sedimentary cover, turn into inactive sea cliffs through 
the deposition of superimposed detritic cones at the toe-
of-slope. The evolution of the whole cliff surface is mainly 
controlled by the erosional action of the sea at the toe-of-
slope through its scouring and the consequent gravitation-
al mass movements. 

The rocks constituting the high coastal cliffs of the Is-
chia Island may be distinguished in lavas, pyroclastic and 
detritic deposits (del Prete & mele, 1999). Both the lavas 
and the detritic deposits are taken back to an equivalent 
and continuous medium (hoeK & Brown, 1997) due to the 
random distribution of the fractures in the lavas and the 
chaoticity of the detritic deposits. However, the coastal 
cliffs facing on the sea, if involved in instability processes 
may be hazardous, also due to the occurrence of coastal 
infrastructures located in correspondence with the sea cliff 
edges, which tend to progressively retreat. 

On the contrary, sandy beaches occur mainly in corre-
spondence of the river mouths, where a large amount of 

sediments is supplied, which the currents and tides shift 
towards the shoreline, forming long littorals. Important 
beach systems occur in the Ischia Island, some of which, 
being affected by erosion, have been studied for artificial 
beach nourishments, such as the Maronti beach, to the 
south (marsella et alii, 2001). 

A different geologic evolution of the coastal sectors of 
Ischia Island may be suggested based on the seismic units 
deposited off low sandy sectors and high tuff coastal cliffs. 
In the high tuff coastal cliff of southern (Succhivo) and 
south-western sectors (Panza) the geologic evolution has 
been controlled by the deposition of thick volcanic seismic 
units, well detected in seismic profiles. In the Succhivo sec-
tor these units are genetically related with the Sant’Angelo 
tuffs, whose age established through K/Ar dating is 19-20,6 
+/- 1,2 ky (Poli et alii, 1987). These tuffs have been probably 
erupted from a tuff cone located in the Punta del Chiarito 
offshore. In the Panza sector these volcanic units are ge-
netically related with the Scarrupo di Panza pyroclastic de-
posits, whose age has not precisely established by modern 
volcanological studies, and represented by trachytic grey 
tuffs. The occurrence of erosional retreat of both the Suc-
chivo and Panza coastal cliffs during the Late Quaternary 
since recent times is suggested by the development of sea 
cliff toe deposits, detected through underwater geological 
survey and formed as belts parallel to the cliffs. In the Suc-
chivo and Panza sectors these deposits consist of lava and 
tuff blocks with a gravelly-sandy matrix. While at Succhivo 
the submerged beach deposits, represented by gravels and 
sands, occur, at Panza they are lacking and proximal-inner 
shelf deposits outcrop along the sea bottom, composed of 
medium-to-fine-grained sands and litho-bioclastic sands. 

In correspondence with the sandy beaches of Ischia 
harbor (“Spiaggia degli Inglesi”) and Forio d’Ischia (“Cava 
dell’Isola”) the volcanological processes have controlled 
the deposition of volcanic seismic units, representing the 
acoustic substratum of well developed sedimentary basins 
(Ischia harbor basin and Forio basin). At the Ischia har-
bor the volcanic unit is genetically related with the Ischia 
Porto spatter, composed of scoriaceous trachytic breccias. 
At Forio d’Ischia the volcanic acoustic basement is genet-
ically related with the Citara tuffs, composed of ash tuffs 
and lapilli-rich ash tuffs. While the basin filling of the Is-
chia harbor is characterized by four main seismic units, 
composed of marine deposits, probably Late Pleistocene 
to Holocene in age, the basin filling of Forio d’Ischia is 
composed of three main seismic units, having correlative 
units on the continental shelf. In both the areas at least 
two phases of significant submarine sliding occurred after 
the basin filling, evidenced by two distinct bodies of hum-
mocky deposits, separated by a parallel reflector, probably 
corresponding with a main detachment surface. In the 
Forio offshore these bodies were buried by shelf margin 
prograding wedges, deposited in coastal and marine envi-
ronments during the Late Pleistocene-Holocene. 
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