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Abstract 

Southern Italy is a most active tectonic and volcanic setting comprising active (Stromboli, Vulcano) or dormant 
(Lipari) volcanic islands in the Aeolian Arc, and the majestic Etna volcano (together with the Campanian 
volcanoes). They have attracted the attention of a great number of volcanologists and can be rightfully 
�F�R�Q�V�L�G�H�U�H�G���W�K�H���F�U�D�G�O�H���R�I���W�K�H���V�F�L�H�Q�W�L�¿�F���G�L�V�F�L�S�O�L�Q�H���R�I���9�R�O�F�D�Q�R�O�R�J�\�����,�Q���W�K�H���$�H�R�O�L�D�Q���$�U�F�����W�K�H���P�D�L�Q���I�H�D�W�X�U�H�V���D�U�H���W�K�H��
incessant and rhythmic Strombolian exlosive activity of Stromboli and the Sciara del Fuoco collapse, together 
with the deposits of historical Vulcanian eruptions of Vulcano and its present-day intense fumarolic activity. The 
�Z�H�O�O���N�Q�R�Z�Q���5�R�F�F�K�H���5�R�V�V�H���R�E�V�L�G�L�D�Q���O�D�Y�D���À�R�Z���D�Q�G���0�W�����3�L�O�D�W�R���S�X�P�L�F�H���D�U�H���W�K�H���W�U�D�F�H�V���R�I���W�K�H���0�L�G�G�O�H���$�J�H�V���D�F�W�L�Y�L�W�\��
�R�I���/�L�S�D�U�L�����2�Q���(�W�Q�D�����W�K�H���J�H�R�O�R�J�\���R�I���W�K�H���Y�D�O�O�H���G�H�O���%�R�Y�H���G�H�S�U�H�V�V�L�R�Q���D�Q�G���W�K�H���V�X�P�P�L�W���F�U�D�W�H�U�V���D�Q�G���1�(���5�L�I�W�����D�Q�G���W�K�H��
�����������������������������D�Q�G���W�K�H�����������������������H�U�X�S�W�L�Y�H���¿�V�V�X�U�H�V���D�Q�G���O�D�Y�D���À�R�Z���¿�H�O�G�V���J�L�Y�H���D�Q���L�G�H�D���R�I���W�K�H���Y�D�U�L�D�E�L�O�L�W�\���R�I���L�W�V��
eruptive scenarios. The spectacular geology of these volcanoes and the INGV real-time monitoring network 
are the bases to discuss the main aspects of volcanic hazard and risk mitigation in case of future eruptions in 
a highly-urbanized territory characterized by intense tourism exploitation during the summer.

Key words: Etna, Vulcano, Stromboli, Lipari, Active volcano, Hazard, Monitoring.

Program summary 

�)�L�U�V�W�� �'�D�\���� �6�W�U�R�P�E�R�O�L�� ���� �'�X�U�L�Q�J�� �W�K�H�� �P�R�U�Q�L�Q�J���� �D�� �Y�L�V�L�W�� �W�R�� �W�K�H�� �&���2���$���� ���&�H�Q�W�U�H�� �R�I�� �$�G�Y�D�Q�F�H�G�� �2�S�H�U�D�W�L�Y�L�W�\���� �R�I�� �W�K�H��
Department of Civil Protection to have a look on the real-time monitoring network of Stromboli, and to discuss 
the response of the Italian Civil Protection to the eruptive crises occurred between 2002 and 2014. The afternoon/
evening will be dedicated to the ascent to the summit active craters of Stromboli, with a particular focus on the 
recurrent lateral collapses and phases of volcanism renewal in the evolution of this basaltic stratovolcano, and 
on the characteristics of the present-day activity as a typical example of Strombolian explosive eruptions and 
�O�D�Y�D���À�R�Z�V���X�Q�G�H�U���F�R�Q�W�U�R�O���R�I���Y�R�O�F�D�Q�R���W�H�F�W�R�Q�L�F���V�W�U�X�F�W�X�U�H�V��

�6�H�F�R�Q�G�� �'�D�\���� �/�L�S�D�U�L - In the second day a boat tour around the Lipari island will be carried out through a 
number of stop points where different features of its stratigraphy and volcanic evolution as an example of 
an active calcalkaline volcanic system can be observed. The main purpose will be to illustrate the complex 
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�U�H�O�D�W�L�R�Q�V�K�L�S�V���E�H�W�Z�H�H�Q���Y�R�O�F�D�Q�L�V�P�����F�U�X�V�W�D�O���X�S�O�L�I�W���D�Q�G���/�D�W�H���4�X�D�W�H�U�Q�D�U�\���V�H�D���O�H�Y�H�O���À�X�F�W�X�D�W�L�R�Q�V���G�X�U�L�Q�J���W�K�H���E�X�L�O�G�L�Q�J��
up of an insular volcano, and to highlight the main features of its hazard evaluation. Along the different coastal 
sectors it will be possible to describe an articulated stratigraphic succession consisting of volcanic products 
and external tephra layers sourced from Aeolian and Campanian volcanoes, interlayered with different raised 
marine terraces formed during the last Interglacial (MIS 5, 124-81 ka). Special attention will be given to the 
�R�E�V�H�U�Y�D�W�L�R�Q���D�Q�G���G�L�V�F�X�V�V�L�R�Q���R�I���W�K�H���P�D�L�Q���I�H�D�W�X�U�H�V���R�I���S�X�P�L�F�H���S�\�U�R�F�O�D�V�W�L�F���G�H�S�R�V�L�W�V���D�Q�G���R�E�V�L�G�L�D�Q���O�D�Y�D���À�R�Z�V���U�H�O�D�W�L�Y�H��
to the most recent activity related to the Holocene up to the late Medieval ages during a short walk in the area 
between Porticello and Acquacalda 

�7�K�L�U�G���D�Q�G���)�R�X�U�W�K���'�D�\�V���� �9�X�O�F�D�Q�R - The third day will be dedicated to the ascent to the summit craters of 
La Fossa cone at Vulcano island. This will provide insights on the deposits produced by the typical Vulcanian 
�H�[�S�O�R�V�L�Y�H���D�F�W�L�Y�L�W�\���R�I���$�'�������������������D�Q�G���W�K�H���G�\�Q�D�P�L�F�V���R�I���V�H�G�L�P�H�Q�W�D�W�L�R�Q���D�Q�G���H�U�R�V�L�R�Q���L�Q���D�Q���D�F�W�L�Y�H���Y�R�O�F�D�Q�R�����0�R�U�H�R�Y�H�U����
the role played by the La Fossa caldera in conditioning the localization of the active vents and the distribution 
of volcanic products will be investigated. During the stops on the summit of La Fossa, we will also discuss the 
main critical infrastructure and facilities on the island and aspects of the associated systemic vulnerability.
During the morning of the fourth day we will discuss aspects of assessment and management of volcanic risk 
with a particular application to Vulcano island. We will also have the opportunity to meet with the teachers 
and the children of the primary school of Vulcano with whom we have been running an experiential learning 
exercise on volcanic crisis management for the past 7 years. 

�)�L�I�W�K���D�Q�G���6�L�[�W�K���'�D�\�V�����(�W�Q�D��- �7�K�H���¿�I�W�K���G�D�\���Z�L�O�O���E�H���G�H�G�L�F�D�W�H�G���W�R���W�K�H���D�V�F�H�Q�W���W�R���0�R�X�Q�W���(�W�Q�D���Y�R�O�F�D�Q�R�����7�K�H���P�D�L�Q��
�W�R�S�L�F�V�� �R�I�� �W�K�H�� �¿�U�V�W�� �S�D�U�W�� �R�I�� �W�K�H�� �¿�H�O�G�W�U�L�S�� �D�U�H�� �W�K�H�� �F�R�O�O�D�S�V�H���U�H�O�D�W�H�G�� �9�D�O�O�H�� �G�H�O�� �%�R�Y�H�� �G�H�S�U�H�V�V�L�R�Q���� �Z�K�H�U�H�� �Z�H�� �Z�L�O�O�� �D�O�V�R��
�G�L�V�F�X�V�V���D�E�R�X�W���W�K�H���V�K�L�I�W�L�Q�J���R�I���I�H�H�G�L�Q�J���V�\�V�W�H�P���R�I���W�K�H���D�Q�F�L�H�Q�W���Y�R�O�F�D�Q�L�F���F�H�Q�W�U�H�V���D�Q�G���D�E�R�X�W���U�H�F�H�Q�W���O�D�Y�D���¿�H�O�G�V���S�U�R�G�X�F�H�G��
�E�\���O�D�W�H�U�D�O���D�Q�G���H�F�F�H�Q�W�U�L�F���H�U�X�S�W�L�Y�H���D�F�W�L�Y�L�W�L�H�V�����D�Q�G���W�K�H���D�F�W�L�Y�H���V�X�P�P�L�W���F�U�D�W�H�U�V���Z�L�W�K���W�K�H�L�U���L�P�S�U�H�V�V�L�Y�H���I�X�P�D�U�R�O�H���¿�H�O�G�V����
During the second part of the day, we will walk around the remnants of the Ellittico caldera and some eruptive 
�¿�V�V�X�U�H�V���O�R�F�D�W�H�G���D�O�R�Q�J���W�K�H���1�(���5�L�I�W�����L�Q���S�D�U�W�L�F�X�O�D�U���W�K�H�������������1�(���5�L�I�W���¿�V�V�X�U�H��
�7�K�H���V�L�[�W�K���G�D�\���Z�L�O�O���I�R�F�X�V���R�Q���W�K�H���Y�L�V�L�W���R�I���W�K�H���F�R�Q�W�U�R�O���U�R�R�P���R�I���W�K�H���Y�R�O�F�D�Q�R���P�R�Q�L�W�R�U�L�Q�J���V�\�V�W�H�P���R�I���,�1�*�9�������2�V�V�H�U�Y�D�W�R�U�L�R��
Etneo in Catania, where the volcanic plumes monitoring for the civil aviation safety will be also presented and 
discussed.
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Safety 

�)�L�H�O�G���E�R�R�W�K�V���D�U�H���V�X�J�J�H�V�W�H�G���I�R�U���P�R�V�W���R�I���W�K�H���¿�H�O�G���D�F�W�L�Y�L�W�\�����D�Q�G���D���O�D�P�S���L�V���P�D�Q�G�D�W�R�U�\���I�R�U���F�O�L�P�E�L�Q�J���W�K�H���6�W�U�R�P�E�R�O�L��
volcano (if you do not have one you have to rent it in Stromboli). Hat and sunscreen are useful given the 
�F�R�P�P�R�Q�O�\���V�X�Q�Q�\���D�Q�G���K�R�W���Z�H�D�W�K�H�U���R�I���6�L�F�L�O�\���G�X�U�L�Q�J���W�K�H���V�X�P�P�H�U�����3�O�H�D�V�H���E�H�D�U���L�Q���P�L�Q�G���W�K�D�W���¿�H�O�G�Z�R�U�N���R�Q���6�W�U�R�P�E�R�O�L��
and Etna will be carried out at high elevations (up to 3000 m asl), with rapidly changing, possibly cold and 
windy weather conditions, so that a rain-jacket is recommended.

Emergency contact numbers:
���������������������±���&�D�U�D�E�L�Q�L�H�U�L�������������������������±���3�R�O�L�F�H�������������������������±���)�L�U�H���¿�J�W�K�H�U�V�������������������������±���)�L�U�V�W���$�L�G��

Accommodation 

Stromboli : Case La Giara. Vulcano: Hotel Conti. Etna: Hotel Biancaneve, Nicolosi (CT).
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1. Introduction

�7�K�L�V�� �¿�H�O�G�W�U�L�S�� �Z�L�O�O�� �I�R�F�X�V�� �R�Q�� �W�K�H�� �J�H�R�O�R�J�L�F�D�O���� �J�H�R�F�K�H�P�L�F�D�O�� �D�Q�G�� �S�H�W�U�R�O�R�J�L�F�D�O�� �D�V�S�H�F�W�V�� �R�I�� �D�F�W�L�Y�H�� �Y�R�O�F�D�Q�R�H�V�� �R�I��
Southern Italy (Aeolian Arc and Mount Etna), and the processes of hazard evaluation, and risk mitigation and 
management. 
The Aeolian Arc is a unique geological area, well known all around the world as seat of some peculiar volcanic 
activities and related deposits. It consists of seven volcanic islands (Alicudi, Filicudi, Salina, Lipari, Vulcano, 
Panarea and Stromboli) and several seamounts (Eolo, Enarete, Sisifo, Lametini, Alcione and Palinuro) 
forming a volcanic arc controlled by regional faults. Among these, Stromboli and Vulcano have active volcanic 
manifestations, whereas Panarea and Lipari are presently dormant. They have attracted the attention of a great 
�Q�X�P�E�H�U���R�I���Y�R�O�F�D�Q�R�O�R�J�L�V�W�V�����D�Q�G���F�D�Q���E�H���U�L�J�K�W�I�X�O�O�\���F�R�Q�V�L�G�H�U�H�G���W�K�H���F�U�D�G�O�H���R�I���W�K�H���V�F�L�H�Q�W�L�¿�F���G�L�V�F�L�S�O�L�Q�H���R�I���9�R�O�F�D�Q�R�O�R�J�\����
�J�L�Y�L�Q�J���W�K�H���Q�D�P�H���W�R���W�K�H���Z�R�U�O�G���Z�L�G�H���G�H�¿�Q�L�W�L�R�Q�V���R�I���W�K�H���µ�6�W�U�R�P�E�R�O�L�D�Q�¶���D�Q�G���µ�9�X�O�F�D�Q�L�D�Q�¶���V�W�\�O�H�V���R�I���H�U�X�S�W�L�Y�H���D�F�W�L�Y�L�W�\�����$�W��
Aeolian Islands, attention will be focused on the processes and deposits related to the historic to present-day 
activities of the Stromboli, Vulcano and Lipari volcanic systems. Particular attention will be dedicated to the 
persistent and rhythmic Strombolian explosive activity of the Stromboli summit craters above the Sciara del 
Fuoco collapse scar, together with the INGV real-time monitoring network, which makes this volcano among the 
�P�R�V�W���R�E�V�H�U�Y�H�G���D�Q�G���V�W�X�G�L�H�G���L�Q���W�K�H���Z�R�U�O�G�����7�K�H�Q�����W�K�H���F�U�D�W�H�U�V���D�Q�G���G�H�S�R�V�L�W�V���U�H�O�D�W�H�G���W�R���W�K�H���$�'�������������������9�X�O�F�D�Q�L�D�Q��
explosive eruption of La Fossa cone on Vulcano will be observed, together with the main features of its present-
day intense fumarolic activity. The geological outcrops will give the bases to discuss the main aspects of 
volcanic hazard, risk mitigation and crisis management of La Fossa possible future eruptions, whereas talks 
with the population and a simulation of the response of Italian Civil Protection and Institutions to an eruptive 
�F�U�L�V�L�V�� ���L�Q�� �F�R�O�O�D�E�R�U�D�W�L�R�Q�� �Z�L�W�K�� �W�K�H�� �6�S�H�F�L�D�O�L�]�H�G�� �&�(�5�W�L�¿�F�D�W�H�� �L�Q�� �D�V�V�H�V�V�P�H�Q�W�� �D�Q�G�� �P�D�Q�D�J�H�P�H�Q�W�� �R�I�� �*�H�R�O�R�J�L�F�D�O�� �D�Q�G��
Climate related Risk (CERG-C) of the University of Geneva, Switzerland) will provide the state of Community 
�S�U�H�S�D�U�H�G�Q�H�V�V�����)�L�Q�D�O�O�\�����W�K�H���Z�H�O�O���N�Q�R�Z�Q���5�R�F�F�K�H���5�R�V�V�H���R�E�V�L�G�L�D�Q�D�F�H�R�X�V���O�D�Y�D���À�R�Z���D�Q�G���0�W�����3�L�O�D�W�R���S�X�P�L�F�H���G�H�S�R�V�L�W�V��
will be investigated as the record of the latest activities of the Lipari volcanic system during the Middle Ages. 
Mount Etna is widely known as one of the most active volcanoes on Earth, and is a classical example of how 
a volcano interacts with activity of resident population and tourists. A geological walk towards the summit 
area of Mount Etna and the northern volcanic rift, will give the possibility to observe the variability of eruptive 
scenarios of this majestic volcano, and to investigate the volcanic products of the 2001 and 2002-03, and 
2011-2017 paroxysms. The spectacular geological outcrops will give the bases to discuss the main aspects 
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of volcanic hazard, risk mitigation and crisis management 
of Etna’s possible future eruptions in a highly-urbanized 
territory characterized by intense tourism exploitation.

2. Regional geological setting

2.1 Aeolian Arc
The Aeolian Arc volcanic islands and associated seamounts 
form a ring-shaped structure around the subsiding Marsili 
basin and Marsili seamount (Fig. 1), emplaced on a 15-
20 km thinned continental crust (Ventura, 2013 for a 
review). The Aeolian volcanism is generally assumed to 
have developed entirely during the Quaternary (c. 1.3 Ma 
for submarine lavas of Sisifo seamount; Beccaluva et al., 
���������������7�K�H���F�R�P�S�L�O�D�W�L�R�Q���R�I���W�K�H���D�Y�D�L�O�D�E�O�H���U�D�G�L�R�P�H�W�U�L�F���D�J�H�V���I�R�U��
the subaerial portions of the Aeolian Arc volcanoes - after 
discussion in the light of the reconstructed stratigraphy - 
�V�K�R�Z�V�� �W�K�D�W�� �W�K�H�\�� �P�R�V�W�O�\�� �G�H�Y�H�O�R�S�H�G�� �I�U�R�P�� �F���� �������±�������� �N�D�� �W�R��
the present (Fig. 2).
Based on structural, seismological and geochemical data, the 
Aeolian Arc  is generally subdivided in three main structural/
volcanological sectors (Fig. 1):
• the western sector extending from the Glauco seamount 

to Alicudi and Filicudi and the oldest part of Salina is 
controlled by a WNW-ESE striking fault system (“Sisifo-
Alicudi”) and is now considered extinct;

Fig. 1 - Sketch map of southern Italy showing the location of the 
Aeolian Arc and Mount Etna. Depth contour lines in metres below sea 
�O�H�Y�H�O�����P�R�G�L�¿�H�G���I�U�R�P���%�H�F�F�D�O�X�Y�D���H�W���D�O������������������
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• the central sector includes the 
volcanic systems of Salina, Lipari and 
�9�X�O�F�D�Q�R�� �E�H�O�R�Q�J�L�Q�J�� �W�R�� �D�� �1�1�:�±�6�6�(��
oriented volcanic belt striking along 
�W�K�H�� �7�L�Q�G�D�U�L�±�/�H�W�R�M�D�Q�Q�L�� �U�H�J�L�R�Q�D�O�� �I�D�X�O�W��
system that transversely intersects 
the arc-shaped structure of the 
Aeolian archipelago in its central 
sector; in this sector historical 
eruptions occurred at Lipari (last 
eruption in 1220 AD) and Vulcano 

Fig. 2 - Schematic block diagram showing 
the chronology of eruptive activity in the 
Aeolian volcanic arc, as emerges from 
the available radiometric ages of volcanic 
products (vertical bars); see Lucchi et 
al., 2013c for a complete review of the 
ages and methods. The ages of marine 
paleoshorelines A, I, II and III (light grey 
horizontal bars) are displayed by comparison 
�Z�L�W�K�� �V�S�H�F�L�¿�F�� �S�H�D�N�V�� �R�I�� �W�K�H�� �/�D�W�H�� �4�X�D�W�H�U�Q�D�U�\��
sea-level curve of Waelbroeck et al., (2002). 
The main tephra layers recognized across 
the Aeolian arc are also shown: X-6 and X-5 
tephra layers (Campanian); PT=Petrazza 
Tuffs (Stromboli); GPT=Grey Porri Tuffs 
(Salina); IT=Ischia-Tephra (Campanian); 
Y-5 tephra layer (Campanian); LPT=Lower 
Pollara Tuffs (Salina); MG=Monte Guardia 
(Lipari); VG=Vallone del Gabellotto 
(Lipari); MP=Monte Pilato (Lipari); LBT, IBT, 
UBT=Lower, Intermediate, Upper Brown 
Tuffs (Vulcano).
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���O�D�V�W���H�U�X�S�W�L�R�Q���L�Q�������������������$�'�������W�K�H���O�D�W�W�H�U���F�X�U�U�H�Q�W�O�\���F�K�D�U�D�F�W�H�U�L�]�H�G���E�\���L�Q�W�H�Q�V�H���J�D�V���H�P�L�V�V�L�R�Q�V�����D�Q�G���I�X�P�D�U�R�O�H�V����
�K�R�W���V�S�U�L�Q�J�V���D�Q�G���V�K�D�O�O�R�Z���V�H�L�V�P�L�F�L�W�\���D�U�H���U�H�F�R�J�Q�L�]�H�G���L�Q���O�D�U�J�H���V�X�E�P�D�U�L�Q�H���D�U�H�D�V�����*�D�P�E�H�U�L���H�W���D�O������������������

• the eastern sector extending from Panarea and Stromboli to the Alcione and Palinuro seamounts is controlled 
by a NNE-SSW to NE-SW striking fault system and is characterized by the persistent eruptive activity of 
Stromboli and gas emissions at Panarea, together with very shallow seismicity along the seamounts.

From a petrological point of view, calcalkaline (CA) and high-K calcalkaline (HKCA) rocks occur throughout 
�W�K�H���D�U�F���E�X�W���G�R�P�L�Q�D�W�H���D�W���$�O�L�F�X�G�L�����)�L�O�L�F�X�G�L�����6�D�O�L�Q�D�����/�L�S�D�U�L���D�Q�G���3�D�Q�D�U�H�D�����Z�K�H�U�H�D�V���V�K�R�V�K�R�Q�L�W�H�V�����6�+�2�����D�U�H���V�S�D�W�L�D�O�O�\��
restricted to the peripheric central-eastern islands of Vulcano and Stromboli during their mature to late stage 
of volcanic activity (Peccerillo et al., 2013 for a review). The degree of magma evolution increases from the 
external to the central islands. Basalts to andesites were erupted during the older stages of evolution (except 
for Stromboli), while shoshonitic and some undersatured leucite-bearing lavas have been emitted since c. 40 
ka. These K-rich magmas are associated both in space and time to rhyolites and dacites and minor trachytes. 
Rhyolites and dacites were emitted at Panarea, Vulcano, Salina and Lipari, and were generally associated with 
an increase of the energy and magnitude of the eruptions. A number of Subplinian explosive eruptions occurred 
�D�W���/�L�S�D�U�L�����0�R�Q�W�H���*�X�D�U�G�L�D���������±�������N�D�����9�D�O�O�R�Q�H���G�H�O���*�D�E�H�O�O�R�W�W�R�����������±���������N�D�������6�W�U�R�P�E�R�O�L�����3�H�W�U�D�]�]�D���������±�������N�D�����D�Q�G��
�6�D�O�L�Q�D�����*�U�H�\���3�R�U�U�L���7�X�I�I�V�����F���������±�������N�D�����/�R�Z�H�U���3�R�O�O�D�U�D���������������N�D�������5�K�\�R�O�L�W�H�V���Z�H�U�H���D�O�V�R���H�P�L�W�W�H�G���D�V���O�D�Y�D���À�R�Z�V���D�Q�G��
domes at Lipari and Vulcano (obsidian lavas and endogenous dome), and Panarea (Basiluzzo dome) or low-
energy pumice deposits at Lipari (Monte Pilato: AD 776). 
A regional framework for stratigraphic correlations in the Aeolian archipelago is provided by widespread 
tephra layers and Late Quaternary marine terrace deposits combined with the available radiometric ages 
(Fig. 2; Lucchi et al., 2013c). Several tephra layers of Campanian and Aeolian provenance dated back to 
c. 110 ka, were reported. The most important key-layers are the X-6 (110 ka) and X-5 (105 ka) tephra 
layers and the so-called “Ischia Tephra” (56 ka, likely corresponding to the Y-7 marine tephra layer) from 
�W�K�H�� �&�D�P�S�D�Q�L�D�Q�� �D�U�H�D���� �W�K�H�� �*�U�H�\�� �3�R�U�U�L�� �7�X�I�I�V�� �������±������ �N�D���� �D�Q�G�� �W�K�H�� �/�R�Z�H�U�� �3�R�O�O�D�U�D�� �7�X�I�I�V�� ������������ �N�D���� �I�U�R�P�� �6�D�O�L�Q�D��
�L�V�O�D�Q�G�����W�K�H���0�R�Q�W�H���*�X�D�U�G�L�D���S�\�U�R�F�O�D�V�W�L�F�V���������±�������N�D�����I�U�R�P���/�L�S�D�U�L���L�V�O�D�Q�G���D�Q�G���W�K�H���%�U�R�Z�Q���7�X�I�I�V�����F���������±�����N�D�����I�U�R�P��
Vulcano island. Late Quaternary marine terrace deposits are recognized along the coastal slopes of most of 
the Aeolian archipelago (except at Vulcano and Stromboli). They record distinct interglacial sea-level peaks 
during marine isotope stages (MIS) 5 and 7 in a context of prevalent long-term crustal uplift. Key erosional 
unconformities bounding the terrace deposits are the ravinement surfaces formed at the onset of MIS 7.3 
(F

1), MIS 5e (U I) and MIS 5c interglacial peaks (L 3), and the subaerial unconformity formed during the MIS 5a 
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sea-level fall up to the emplacement of Brown Tuffs (U II �������/�X�F�F�K�L�������������������7�K�H�V�H���X�Q�F�R�Q�I�R�U�P�L�W�L�H�V���D�U�H���D�G�R�S�W�H�G���D�V��
�L�P�S�R�U�W�D�Q�W���U�H�J�L�R�Q�D�O���V�F�D�O�H���P�D�U�N�H�U�V���I�R�U���F�K�U�R�Q�R�V�W�U�D�W�L�J�U�D�S�K�L�F���F�O�D�V�V�L�¿�F�D�W�L�R�Q���D�Q�G���F�R�U�U�H�O�D�W�L�R�Q���E�H�W�Z�H�H�Q���W�K�H���G�L�I�I�H�U�H�Q�W��
islands of the Aeolian Arc (Fig. 3).

Fig. 3 - Generalized stratigraphic framework of unconformity-bounded units across the Aeolian archipelago (from Lucchi et 
al., 2013c). The time interval of formation of the correlative major unconformities is outlined by linking with the sea-level curves 
���D� �&�K�D�S�S�H�O�O���D�Q�G���6�K�D�F�N�O�H�W�R�Q���������������E� ���:�D�H�O�E�U�R�H�F�N���H�W���D�O������������������
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2.2 Mount Etna

Mount Etna is a basaltic composite volcano, whose activity began during the middle Pleistocene in eastern Sicily, 
in a complex geodynamic setting, resulting from the Neogene convergence between the European and African 
plates. Etna volcanism developed in a sector where the front of the Apenninic-Maghrebian Chain overlaps 
the foreland Hyblean (Fig. 1) domain succession belonging to the African continental plate margin (Lentini et 
al., 2006). Hence, the volcano basement is made up of the Apenninic units, cropping out on the western and 
northern Etna boundaries, and by the Plio-Pleistocene Gela-Catania foredeep sediments to south and southeast 
���'�L���6�W�H�I�D�Q�R���D�Q�G���%�U�D�Q�F�D�������������������G�H�S�R�V�L�W�H�G���R�Q���W�K�H���À�H�[�X�U�H�G���P�D�U�J�L�Q���R�I���W�K�H���I�R�U�H�O�D�Q�G���+�\�E�O�H�D�Q���3�O�D�W�H�D�X����
Etna volcanism is considered the northern extension of that one occurring from the Late Trias up to Quaternary 
���&�D�U�E�R�Q�H�� �H�W�� �D�O������ ������������ �R�Q�� �W�K�H�� �+�\�E�O�H�D�Q�� �3�O�D�W�H�D�X���� �7�K�H�� �P�R�V�W�� �U�H�F�H�Q�W�� �Y�R�O�F�D�Q�L�V�P�� �R�F�F�X�U�U�H�G�� �G�X�U�L�Q�J�� �3�O�L�R�F�H�Q�H���O�R�Z�H�U��
Pleistocene (1.6 Ma, De Beni et al., 2011) along the northern margin of the plateau, producing lavas with 
�W�K�R�O�H�L�L�W�L�F�� �D�Q�G�� �D�O�N�D�O�L�Q�H�� �D�I�¿�Q�L�W�\�� ���&�D�U�Y�H�Q�L�� �H�W�� �D�O������ �������������� �$�� �W�K�L�F�N�� �Y�R�O�F�D�Q�L�F�� �V�X�F�F�H�V�V�L�R�Q���� �E�X�U�L�H�G�� �Z�L�W�K�L�Q�� �W�K�H�� �I�R�U�H�G�H�H�S��
Pleistocene sediments of Catania Plain, was detected by magnetic anomalies and sampled by drilling (Longaretti 
�H�W���D�O�������������������*�U�D�V�V�R���D�Q�G���%�H�Q���$�Y�U�D�K�D�P������������������
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3. The Aeolian Arc volcanoes

3.1 Stromboli 

The Stromboli volcano is well known for its persistent state of mild explosive Strombolian activity, which has 
attracted both scientists and travellers since the ancient times (see Rosi et al., 2013 for a review).
The island of Stromboli (total area of 12.6 km 2) is the north-easternmost of the Aeolian archipelago and represents 
�W�K�H�� �V�X�E�D�H�U�L�D�O�� �F�X�O�P�L�Q�D�W�L�R�Q�� �R�I�� �D�� �E�U�R�D�G���� �O�D�U�J�H�O�\�� �V�X�E�P�H�U�J�H�G���� �F�R�Q�H���V�K�D�S�H�G���� �V�O�L�J�K�W�O�\�� �1�(�±�6�:���H�O�R�Q�J�D�W�H�G�� �Y�R�O�F�D�Q�L�F��

�H�G�L�¿�F�H���U�L�V�L�Q�J���F�������������±�����������P���D�E�R�Y�H���W�K�H���V�H�D�À�R�R�U�����)�L�J�������������Z�L�W�K���D��
�P�D�[�L�P�X�P���E�D�V�H���G�L�D�P�H�W�H�U���R�I���F�����������N�P���D�W���W�K�H���±�����������P���L�V�R�E�D�W�K���D�Q�G��
�D���V�X�E�D�H�U�L�D�O���S�H�D�N���R�I�����������P���D�E�R�Y�H���V�H�D���O�H�Y�H�O�����D���V���O�������D�W���³�,���9�D�Q�F�R�U�L� �́���
�7�K�H���V�W�U�X�F�W�X�U�D�O���S�D�W�W�H�U�Q���L�V���G�R�P�L�Q�D�W�H�G���E�\���W�K�H���1�(�±�6�:���U�H�J�L�R�Q�D�O���V�\�V�W�H�P��
as demonstrated by the orientation and distribution of dikes and 
�V�K�H�H�W�V�����H�U�X�S�W�L�Y�H���¿�V�V�X�U�H�V�����V�H�F�R�Q�G�D�U�\���Y�H�Q�W�V���D�Q�G���W�K�H���D�F�W�L�Y�H���V�X�P�P�L�W��
craters (Fig. 5). A sequence of lateral collapses with estimated 
volumes varying from 0.7 to 2 km 3 have been recognized 
�R�F�F�X�U�U�L�Q�J���G�X�U�L�Q�J���W�K�H���O�D�V�W���������N�D���D�O�R�Q�J���W�K�H���1�:���À�D�Q�N���R�I���W�K�H���L�V�O�D�Q�G����
giving rise to the multistage Sciara del Fuoco collapse structure 
(Francalanci et al., 2013). Five concentric caldera collapses are 
�U�H�F�R�J�Q�L�]�H�G�� �D�O�R�Q�J�� �W�K�H�� �V�R�X�W�K�H�U�Q�� �À�D�Q�N�� �R�I�� �6�W�U�R�P�E�R�O�L�� ���)�L�J���� �������� �D�Q�G��
mark the most important erosional unconformities during the 
older to intermediate cycles of activity of Stromboli. Several dikes 
�D�Q�G���H�U�X�S�W�L�Y�H���¿�V�V�X�U�H�V���R�Y�H�U���W�K�H���H�Q�W�L�U�H���K�L�V�W�R�U�\���R�I���6�W�U�R�P�E�R�O�L�����X�S���W�R��
�W�K�H���S�U�H�V�H�Q�W�����D�U�H���H�[�S�R�V�H�G���D�O�R�Q�J���W�K�H���V�R�X�W�K�H�U�Q���À�D�Q�N�V���R�I���W�K�H���Y�R�O�F�D�Q�R��
(Fig. 5 ; ���+�R�U�Q�L�J���.�M�D�U�V�J�D�D�U�G���H�W���D�O�������������������&�R�U�D�]�]�D�W�R���H�W���D�O��������������������
Erupted products display large variations from CA basaltic-andesites, 
to potassic (KS) trachybasalts and shoshonites, through HKCA 
�E�D�V�D�O�W�V���D�Q�G���D�Q�G�H�V�L�W�H�V���D�Q�G���6�+�2���E�D�V�D�O�W�V���D�Q�G���I�H�Z���W�U�D�F�K�\�W�H�V�����)�L�J������������
This petrochemical variability indicate that magmas underwent 
variable and complex differentiation processes (cf. Francalanci 

Fig. 4 - Morpho-structural sketch map of the 
�V�X�E�P�H�U�J�H�G�� �À�D�Q�N�V�� �R�I�� �6�W�U�R�P�E�R�O�L�� ���P�R�G�L�¿�H�G�� �I�U�R�P��
Romagnoli et al., 2013). Depth contour lines are 
in metres below sea level; elevation between 
contour lines is 200 m.
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et al., 2013 for a review). Simple fractional 
�F�U�\�V�W�D�O�O�L�V�D�W�L�R�Q�� �P�D�L�Q�O�\�� �D�I�I�H�F�W�H�G�� �6�+�2�� �D�Q�G��
HKCA magmas, KS melts evolved by crustal 
assimilation associated to crystallisation, 
whereas mixing and a combination of the 
previous processes occurred in different types 
of magma. Two major magma reservoirs 
and other minor batches were present at 
different depths during all the Stromboli 
history. Variable partial melting degrees of a 
heterogeneous mantle wedge have been also 
proposed in order to explain the genesis of 
the different parental magmas.
A major effort in improving the knowledge 
on the Stromboli volcano and its eruptive 
and magmatic conditions of activity has been 
produced after the 2002-2003 eruption (more 
than 400 papers since 2004). This was one 
of the most intense and dangerous eruptive 

Fig. 5 - Sketch geological map of Stromboli in 
terms of the main unconformity-bounded units 
�D�Q�G�� �F�R�U�U�H�V�S�R�Q�G�L�Q�J�� �(�U�X�S�W�L�Y�H�� �(�S�R�F�K�V�� ���P�R�G�L�¿�H�G��
from Lucchi et al., 2013b). Kilometric coordinates 
conform to the Gauss-Boaga system (Sistema 
�1�D�]�L�R�Q�D�O�H�� �±�� �)�X�V�R�� �(�V�W���� �D�Q�G�� �J�H�R�J�U�D�S�K�L�F�� �F�R�R�U�G�L�Q�D�W�H�V��
are related to Greenwich meridian. DEM-shaded 
relief image courtesy of DICEA, Università di Roma 
La Sapienza (research project funded by the Italian 
Department of Civil Protection). The trace of the 
Semaforo Labronzo footpath and location of the 
�P�D�L�Q���V�W�R�S�V���R�I���W�K�H���¿�H�O�G�W�U�L�S���D�U�H���V�K�R�Z�Q���L�Q���U�H�G����
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crisis of the past three centuries, consisting 
of the combination of a slope failure along 
Sciara del Fuoco, effusive activity and a 
paroxysm explosion that culminated in a 
landslide-driven tsunami wave hitting the 
village of Stromboli (see Bonaccorso et al., 
2003 for a review). As a result of the threat 
connected with paroxysmal explosions, slope 
failure and tsunami, there were a rapid 
expansion of the monitoring system and a 
substantial change in the conditions of turistic 
approach to the volcano set by the Italian 
Civil Protection. Principal current networks 
include: broadband seismic network (INGV), 
seismic-acoustic network (Univ. of Firenze), 
continuous ground gas emission (INGV), 
continuous gas streaming from the summit 
craters (INGV), Radon monitoring (Univ. of 
Torino), ground-based, Linear SAR (Lisa) 
���-�5�&�� �,�V�S�U�D�� �±�� �8�Q�L�Y���� �R�I�� �)�L�U�H�Q�]�H������ �W�R�W�D�O�� �V�W�D�W�L�R�Q��

�)�L�J���� ���� ���� �&�O�D�V�V�L�¿�F�D�W�L�R�Q�� �R�I�� �6�W�U�R�P�E�R�O�L�� �U�R�F�N�V�� �L�Q�� �W�K�H��
(a) Total Alkali v. Silica (TAS; Le Maitre et al., 
������������ �D�Q�G�� ���E���� �.2�2�� �Y���� �6�L�22 (Peccerillo and Taylor 
�������������G�L�D�J�U�D�P�V�����5�R�F�N�V���D�U�H���V�X�E�G�L�Y�L�G�H�G���L�Q�W�R���J�U�R�X�S�V��
conforming to the recognized synthems, Eruptive 
Epochs (EE) and main lithosomes (Neostromboli 
includes all the lithosomes of the summit activity 
�D�Q�G�� �À�D�Q�N�� �H�U�X�S�W�L�R�Q�V���� �'�D�W�D�� �D�U�H�� �S�O�R�W�W�H�G�� �R�Q�� �/�2�,���I�U�H�H��
basis. Data source from Francalanci et al., (2013) 
and teferences therein.
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(INGV), continuous GPS stations (INGV), Tiltmeters 
���,�1�*�9������ �2�Q�G�D�P�H�W�H�U�V�� ���1�D�W�L�R�Q�D�O�� �&�L�Y�L�O�� �3�U�R�W�H�F�W�L�R�Q������ �R�S�W�L�F��
and thermal videocameras (INGV). Periodic topographic 
and bathymetric surveys have been also conducted by 
the Universities of Rome “La Sapienza” and Bologna, 
�D�Q�G���E�\���W�K�H���,�*�0���±���&�1�5���R�I���%�R�O�R�J�Q�D��

3.1.1 Eruptive history
The eruptive, magmatic and volcano-tectonic history 
of Stromboli is here synthetically described according 
to the most recent stratigraphy and geological map by 
Francalanci et al. (2013) and Lucchi et al. (2013b). Based 
on the reconstructed unconformity-bounded stratigraphy 
(Fig. 5), the eruptive history of Stromboli is described by 
six successive Eruptive Epochs in the time interval between 
ca. 85 ka and present times (Fig. 7). The Strombolicchio 
lava neck (ca. 204 ka), representing the remnants of the 
activity of an independent eruptive centre located 1.7 
km off the north-eastern coast of Stromboli, is out of 
this time-stratigraphic framework. The Eruptive Epochs 
of Stromboli generally developed over tens of thousand 
of years and were interrupted by destructive (erosional) 
�S�K�D�V�H�V���G�U�L�Y�H�Q���E�\���U�H�F�X�U�U�H�Q�W���Y�H�U�W�L�F�D�O���F�D�O�G�H�U�D���W�\�S�H�����F�F���±������
�D�Q�G���O�D�W�H�U�D�O�����V�H�F�W�R�U���D�Q�G���À�D�Q�N�����F�R�O�O�D�S�V�H�V�����V�F���±���������J�H�Q�H�U�D�O�O�\��
associated with periods of volcanic quiescence. Eruptive 
�Y�H�Q�W�V���D�Q�G���¿�V�V�X�U�H�V���K�D�Y�H���E�H�H�Q���P�R�V�W�O�\���F�R�Q�F�H�Q�W�U�D�W�H�G���L�Q���W�K�H��

Fig. 7 - Sketch maps showing the location and structural 
control of the eruptive vents (and relative volcanic products) 
during the successive Eruptive Epochs of Stromboli.



17

itin
e

ra
ry

Active volcanoes in southern Italy (Etna, Stromboli, Vulcano and Lipari) and their multi-hazard
F. Lucchi - E. Nicotra - M. Coltelli - G. De Astis - C. Bonadonna - D. Cavallaro

�J�H
�R

�O
�R

�J�L�F
�D

�O
���¿

�H
�O

�G
���W

�U
�L�S

�V
���D

�Q
�G

���P
�D

�S
�V

������������������������������

�K�W�W�S�V�������G�R�L���R�U�J�������������������*�)�7����������������

summit area of Stromboli, either within successive caldera structures (Pleistocene activity) or at the top of the 
Sciara del Fuoco (Holocene activity). The eruption style was almost invariably Strombolian-effusive, beside minor 
hydromagmatic events.
Most of the subaerial growth of Stromboli occurred during the Pleistocene through Epochs 1 (Paleostromboli I, 
�����±������ �N�D���� �+�.�&�$������ ���� ���3�D�O�H�R�V�W�U�R�P�E�R�O�L�� �,�,���� �����±������ �N�D���� �&�$������ ���� ���3�D�O�H�R�V�W�U�R�P�E�R�O�L�� �,�,�,���� �����±������ �N�D���� �+�.�&�$�� �W�U�D�Q�V�L�W�L�R�Q�D�O��
�W�R�� �6�+�2���� �D�Q�G�� ���� ���9�D�Q�F�R�U�L���� �����±������ �N�D���� �6�+�2������ �S�U�R�J�U�H�V�V�L�Y�H�O�\�� �O�H�D�G�L�Q�J�� �W�R�� �W�K�H�� �F�R�Q�V�W�U�X�F�W�L�R�Q�� �R�I�� �D�� �������±���������� �P�� �K�L�J�K��
composite volcano, registering a general discontinuous increase through time of potassium and silica contents. 
The Pleistocene activity was homogeneously of central-type with alternating effusive and Strombolian eruptions 
from vents constantly located in the summit area of Stromboli (within-caldera). A major collapse (sc3) occurred 
at 13 ka as a result of a combination of oversteepening and overloading of the growing cone together with 
�U�H�F�X�U�U�H�Q�W�� �G�L�N�H�� �H�P�S�O�D�F�H�P�H�Q�W�� �D�O�R�Q�J�� �W�K�H�� �1�(�±�6�:�� �V�W�U�X�F�W�X�U�D�O�� �]�R�Q�H�� �F�U�R�V�V�L�Q�J�� �W�K�H�� �F�R�Q�H�� ���7�L�E�D�O�G�L�� �������������� �7�K�L�V�� �Z�D�V�� �D��
voluminous, deep-seated, horseshoe-shaped failure structure that truncated the Upper Vancori volcano in the 
area presently occupied by the Sciara del Fuoco, interrupting the Pleistocene development of Stromboli and 
playing a pivotal role in conditioning the location of active vents and the development of the successive lateral 
collapses during the subsequent eruptive history of Stromboli.
Afterthat, the Holocene activity of Stromboli (Epoch 5) developed from vents mostly located in the upper 
�S�R�U�W�L�R�Q�� �R�I�� �W�K�H�� �F�R�O�O�D�S�V�H�� �G�H�S�U�H�V�V�L�R�Q�� �D�O�R�Q�J�� �W�K�H�� �Q�R�U�W�K���Z�H�V�W�H�U�Q�� �À�D�Q�N�� �R�I�� �W�K�H�� �H�G�L�¿�F�H���� �S�U�R�G�X�F�L�Q�J�� �Y�R�O�F�D�Q�L�F�� �S�U�R�G�X�F�W�V��
with a distinctive KS magma composition (Neostromboli series). The activity is subdivided into three successive 
�V�H�T�X�H�Q�F�H�V���R�I���P�R�V�W�O�\���H�I�I�X�V�L�Y�H���H�U�X�S�W�L�R�Q�V���S�U�R�G�X�F�L�Q�J���G�R�P�L�Q�D�Q�W���O�D�Y�D���À�R�Z���V�X�F�F�H�V�V�L�R�Q�V���I�U�R�P���W�K�H���V�X�P�P�L�W���Y�H�Q�W�V�����/�R�Z�H�U��
Neostromboli (Epoch 5a, c. 13-12 ka), Upper Neostromboli (Epoch 5b, c. 13-8 ka) and Late Neostromboli (Epoch 
5c, c. 4 ka), developed in alternation with recurrent NW-dipping lateral collapses (sc4, sc5a-b) along Sciara 
�G�H�O���)�X�R�F�R�����F�I�����)�U�D�Q�F�D�O�D�Q�F�L���H�W���D�O�����������������I�R�U���P�R�U�H���G�H�W�D�L�O�V�������'�X�U�L�Q�J���W�K�H���+�R�O�R�F�H�Q�H�����D���Q�X�P�E�H�U���R�I���À�D�Q�N�����H�[�S�O�R�V�L�Y�H���D�Q�G��
�H�I�I�X�V�L�Y�H�����H�U�X�S�W�L�R�Q�V���R�F�F�X�U�U�H�G���I�U�R�P���Y�H�Q�W�V���D�Q�G���1�(���W�U�H�Q�G�L�Q�J���¿�V�V�X�U�H�V���O�R�F�D�W�H�G���D�O�R�Q�J���W�K�H���Q�R�U�W�K���H�D�V�W�H�U�Q���D�Q�G���Z�H�V�W�H�U�Q��
���E�X�W�W�U�H�V�V�H�G���� �À�D�Q�N�V�� �R�I�� �W�K�H�� �F�R�Q�H���� �W�R�J�H�W�K�H�U�� �Z�L�W�K�� �V�R�P�H�� �K�\�G�U�R�P�D�J�P�D�W�L�F�� �H�U�X�S�W�L�R�Q�V�� �D�Q�G�� �3�'�&�V�� �O�L�N�H�O�\�� �L�Q�G�X�F�H�G�� �E�\��
successive lateral collapses (Francalanci et al. 2013 and ref. therein).
�7�K�H���5�H�F�H�Q�W���6�W�U�R�P�E�R�O�L���D�F�W�L�Y�L�W�\�����(�S�R�F�K�������� �F���� �������� �N�D�����R�F�F�X�U�U�H�G���I�U�R�P���V�X�P�P�L�W���Y�H�Q�W�V���D�Q�G���¿�V�V�X�U�H�V���O�R�F�D�W�H�G���Q�H�D�U���W�R��
�W�K�H���S�U�H�V�H�Q�W�O�\���D�F�W�L�Y�H���F�U�D�W�H�U�V�����Z�L�W�K���V�X�E�R�U�G�L�Q�D�W�H���À�D�Q�N���D�F�W�L�Y�L�W�\���S�U�R�G�X�F�L�Q�J���W�K�H���6�D�Q���%�D�U�W�R�O�R���O�D�Y�D���À�R�Z���¿�H�O�G���D�O�R�Q�J���W�K�H��
�1�(���À�D�Q�N���R�I���W�K�H���L�V�O�D�Q�G�����7�K�H���H�U�X�S�W�H�G���S�U�R�G�X�F�W�V���P�R�V�W�O�\���¿�O�O�H�G���W�K�H���P�X�O�W�L���V�W�D�J�H���F�R�O�O�D�S�V�H���V�W�U�X�F�W�X�U�H���F�R�U�U�H�V�S�R�Q�G�L�Q�J���W�R��
�W�K�H���S�U�H�V�H�Q�W���6�F�L�D�U�D���G�H�O���)�X�R�F�R�����D�Q�G���Z�H�U�H���F�K�D�U�D�F�W�H�U�L�]�H�G���E�\���D���V�X�E�V�W�D�Q�W�L�D�O���V�K�L�I�W�L�Q�J���R�I���P�D�J�P�D���F�R�P�S�R�V�L�W�L�R�Q���W�R���6�+�2��
�D�Q�G���+�.�&�$���P�D�¿�F���F�R�P�S�R�V�L�W�L�R�Q�V�����)�U�D�Q�F�D�O�D�Q�F�L���H�W���D�O���������������������$���P�L�Q�R�U���6�(���G�L�S�S�L�Q�J���À�D�Q�N���F�R�O�O�D�S�V�H�����V�F�������W�U�X�Q�F�D�W�H�G���W�K�H��
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�V�X�P�P�L�W�� �D�Q�G�� �V�R�X�W�K���H�D�V�W�H�U�Q�� �À�D�Q�N�� �R�I�� �W�K�H��
Pizzo cone constructed during the Roman-
age activity (Francalanci et al., 2013). 
Starting from the 8 th  century, the 
Present-day activity of Stromboli has 
been characterized by an eruption style 
similar to that of the currently active 
craters of Stromboli (Rosi et al., 2013 
for a review). The erupted products are 
typically characterized by the occurrence 
of coexisting bimodal juvenile fragments, 
�Z�K�L�F�K�� �D�U�H�� �W�K�H�� �6�+�2�� �D�Q�G�� �K�L�J�K���.�� �E�D�V�D�O�W�L�F����
highly-porphyritic (HP) black scoriae 
and low-phenocryst (LP) golden pumices 
derived from mingling between HP- and 

�)�L�J���� ���� �±�� ���D���� �$�H�U�L�D�O�� �R�Y�H�U�Y�L�H�Z�� �R�I�� �W�K�H�� �F�U�D�W�H�U��
terrace located at elevations of c. 750 m asl in 
the upper part of the Sciara del Fuoco collapse 
(after the 2002-2003 eruption). The footpath 
to the active craters is put in evidence (arrow) 
together with the summit of the Pizzo cone (c. 
���������P���D�V�O�����U�H�S�U�H�V�H�Q�W�L�Q�J���W�K�H���E�H�V�W���Y�L�H�Z�S�R�L�Q�W���R�I��
the eruptive activity at the end of the ascent 
(photo courtesy of P. Lo Cascio). (b) Snapshot 
of the eruptive jet (with a ground-hugging 
�S�\�U�R�F�O�D�V�W�L�F�� �À�R�Z�� �F�O�R�X�G�� �D�W�� �W�K�H�� �E�R�W�W�R�P���� �U�H�O�D�W�L�Y�H��
�W�R�� �W�K�H�� ���� �$�S�U�L�O�� ���������� �S�D�U�R�[�\�V�P�� ���P�R�G�L�¿�H�G�� �I�U�R�P��
�5�R�V�L�� �H�W�� �D�O������ �������������� ���F���� �$�F�W�L�Y�H�� �O�D�Y�D�� �À�R�Z�� �¿�H�O�G��
(and lava delta) during the 2007 eruption 
along the coastline near the NE border of the 
Sciara del Fuoco collapse (photo courtesy of C. 
Romagnoli).
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LP-magmas (Francalanci et al., 2013). The active craters are clustered in a NE-SW-elongated, roughly elliptical 
crater terrace lying about 750 m (a.s.l.) in the upper portion of the Sciara del Fuoco collapse. Their activity 
is characterized by persistent and mild (Strombolian) explosive eruptions and intermittent more energetic 
�H�[�S�O�R�V�L�R�Q�V�����S�D�U�R�[�\�V�P�V�������Z�L�W�K���H�S�L�V�R�G�L�F���O�D�Y�D���H�I�I�X�V�L�R�Q�V���Z�L�W�K�L�Q���W�K�H���6�F�L�D�U�D���G�H�O���)�X�R�F�R���G�H�S�U�H�V�V�L�R�Q�����)�L�J�������������/�D�Y�D���À�R�Z�V��
�D�U�H���H�P�L�W�W�H�G���H�L�W�K�H�U���D�V���R�Y�H�U�À�R�Z�V���I�U�R�P���W�K�H���D�F�W�L�Y�H���F�U�D�W�H�U�V���R�U���E�\���Y�H�Q�W�V���D�Q�G���¿�V�V�X�U�H�V���O�R�F�D�W�H�G���L�Q�V�L�G�H���W�K�H���6�F�L�D�U�D���G�H�O��
Fuoco collapse at lower elevations than the current crater area, most frequently under control of the major 
�1�(�±�6�:���V�W�U�X�F�W�X�U�D�O���W�U�H�Q�G�����7�K�H���Y�H�Q�W�V���R�S�H�Q�H�G���D�O�R�Q�J���W�K�H���6�F�L�D�U�D���G�H�O���)�X�R�F�R���I�U�H�T�X�H�Q�W�O�\���S�U�R�G�X�F�H���Y�R�O�X�P�L�Q�R�X�V���O�D�Y�D���À�R�Z��
�¿�H�O�G�V���D�E�O�H���W�R���U�H�D�F�K���W�K�H���V�H�D�����H���J�����L�Q�����������±�����������D�Q�G���������������V�H�H���&�D�O�Y�D�U�L���H�W���D�O�����������������������������I�R�U���D���U�H�Y�L�H�Z�����D�Q�G������������
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�'�$�<���� st : the Stromboli itinerary

Ascent to the summit active craters of Stromboli along the old footpath of Semaforo Labronzo (which was 
abandoned after the 2002-2003 eruptive crisis) running aside the northern border of the Sciara del Fuoco 
�F�R�O�O�D�S�V�H���D�Q�G���Y�L�V�L�W���W�R���W�K�H���&���2���$�������&�H�Q�W�H�U���R�I���$�G�Y�D�Q�F�H�G���2�S�H�U�D�W�L�Y�L�W�\�����R�I���W�K�H���,�W�D�O�L�D�Q���&�L�Y�L�O���3�U�R�W�H�F�W�L�R�Q���D�Q�G���,�1�*�9�����)�L�J����������

STOP 1.1: (38°48’8”N, 15°14’2”E)

Locality: �&�2�$�� ���$�G�Y�D�Q�F�H�G�� �2�S�H�U�D�W�L�R�Q�D�O�� �&�H�Q�W�H�U���� �R�I�� �W�K�H�� �,�W�D�O�L�D�Q�� �&�L�Y�L�O�� �3�U�R�W�H�F�W�L�R�Q�� �D�Q�G�� �,�1�*�9�� ���1�D�W�L�R�Q�D�O�� �,�Q�V�W�L�W�X�W�H�� �R�I��
Geophysics and Volcanology)
Focus: Eruptive crisis at Stromboli during the last 20 years. INGV real-time monitoring network. 
Description: During the 2002-2003 eruption occurred at Stromboli, the Department of Civil Protection established 
�R�Q�� �W�K�H�� �L�V�O�D�Q�G�� �D�Q�� �$�G�Y�D�Q�F�H�G�� �2�S�H�U�D�W�L�R�Q�D�O�� �&�H�Q�W�H�U�� ���L�Q�� �L�W�D�O�L�D�Q�� �&�2�$������ �O�R�F�D�W�H�G�� �L�Q�� �W�K�H�� �X�S�S�H�U�� �S�D�U�W�� �R�I�� �W�K�H�� �6�F�D�U�L���6�D�Q��
�9�L�Q�F�H�Q�]�R���Y�L�O�O�D�J�H���D�Q�G���D�L�P�H�G���W�R���V�X�S�S�R�U�W���V�F�L�H�Q�W�L�¿�F���D�Q�G���O�R�J�L�V�W�L�F���R�S�H�U�D�W�L�R�Q�V�����7�K�H���&�2�$���F�R�O�O�H�F�W�V���V�L�J�Q�D�O�V���I�U�R�P���W�K�H���P�X�O�W�L��
parameter monitoring networks (seismic, acoustic, geochemical, ground deformation, magnetic, gravimetric, 
optical and thermal cameras) installed on the island and managed by the INGV and the Department of Earth 
Sciences of the University of Florence. Particularly, radar interferometers (SAR) are installed to monitor the 
active deformations and landlised processes along the Sciara del Fuoco collapse scar, together with a warning 
�V�\�V�W�H�P���I�R�U���W�V�X�Q�D�P�L���Z�D�Y�H�V���R�I�I�V�K�R�U�H���W�K�H���L�V�O�D�Q�G�����,�Q���H�P�H�U�J�H�Q�F�\���S�K�D�V�H�V�����W�K�H���&�2�$���Z�H�O�F�R�P�H�V���S�H�U�V�R�Q�Q�H�O���I�U�R�P���W�K�H��
�&�L�Y�L�O���3�U�R�W�H�F�W�L�R�Q���'�H�S�D�U�W�P�H�Q�W�����D�Q�G���W�K�H���V�F�L�H�Q�W�L�¿�F���F�R�P�P�X�Q�L�W�\�����W�R�J�H�W�K�H�U���Z�L�W�K���D�O�O���W�K�H���S�R�V�V�L�E�O�H���R�U�J�D�Q�L�]�D�W�L�R�Q�V���W�K�D�W���F�D�Q��
play a role during the eruptive “crisis”, thus becoming the place where decisions on the mitigation of volcanic 
risk and the safety of the population are taken in real time.

Points-for-discussion
• Hazard and Risk Mitigation at Stromboli: the role of INGV and the Italian Civil Protection.

STOP 1.2: (38°48’36”N, 15°13’39”E)

Locality: Piscità
Focus: NE-trending  �À�D�Q�N���H�U�X�S�W�L�R�Q�V���R�I���W�K�H���+�R�O�R�F�H�Q�H���D�F�W�L�Y�L�W�\
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Description:  The ascent to the Stromboli summit is performed along the old footpath of Semaforo Labronzo. 
In the first part of the footpath, passing along the NE flank of Stromboli, there is the field evidence of 
some of the NE-trending flank fissures that characterized the latest phases of the Upper Neostromboli 
�D�F�W�L�Y�L�W�\�� ���F���� �������� �N�D���� ���)�L�J���� �������� �7�K�H�� �1�H�O�� �&�D�Q�Q�H�V�W�U�j�� �I�L�V�V�X�U�H�� �������������� �N�D���� �L�V�� �P�D�G�H�� �H�Y�L�G�H�Q�W�� �E�\�� �D�� �1�(���H�O�R�Q�J�D�W�H�G��
ridge at elevations between 300 and 470 m made up by welded Strombolian-Hawaiian fallout scoriaceous 

agglomerates and lava flows, the latter descending 
the lower slopes of the volcano near to the San 
Vincenzo scoria cone (on which there is the main 
village of San Vincenzo). Similarly, the Vallonazzo 
fissure (7-6.5 ka) is recognized by a NE-trending 
�O�L�Q�H�D�U�� �J�R�U�J�H�� �D�W�� �H�O�H�Y�D�W�L�R�Q�V�� �R�I�� �F���� �������±�������� �P�� �D�Q�G��
a laterally-extensive, fountain-fed welded scoria 
blanket that mantles both sides of the valley. 
A most important feature is represented by the San 
�%�D�U�W�R�O�R���O�D�Y�D���À�R�Z���¿�H�O�G�����F�����������������N�D�����R�U�L�J�L�Q�D�W�H�G���I�U�R�P���D��
�1�(���W�U�H�Q�G�L�Q�J���¿�V�V�X�U�H���H�[�S�R�V�H�G���D�W���H�O�H�Y�D�W�L�R�Q�V���R�I���������±��������
�P���D�V�O�����)�L�J���� �������� �7�K�H���O�D�Y�D���À�R�Z���¿�H�O�G���G�H�V�F�H�Q�G�H�G���D�O�R�Q�J���D��
palaeovalley of the north-eastern slope of Stromboli 
forming two parallel lava channels and a tube in 
the area of the San Bartolo church, then fanwise 
opening at the outlet of the palaeo-valley and forming 
�D�� �Y�R�O�X�P�L�Q�R�X�V�� �À�D�W�W�L�V�K�� �O�D�Y�D�� �G�H�O�W�D�� ���F���� ������ �P�� �W�K�L�F�N���� ��������
km wide) in the coastal sector of Piscità-Ficogrande. 
The San Bartolo lavas, well exposed in the Piscità 
beach, are HKCA basalts to basaltic andesites, rich in 
olivine, clinopyroxene and plagioclase phenocrysts, 
�D�Q�G�� �L�Q�F�O�X�G�H�� �P�D�¿�F�� �D�Q�G�� �X�O�W�U�D�P�D�¿�F�� �F�X�P�X�O�L�W�L�F�� �[�H�Q�R�O�L�W�K�V��
of different mineralogical assemblages (olivin-gabbro, 
gabbronorite, anorthosite, dunite, wehrlite and 
clinopyroxenite; Laiolo and Cigolini 2006).

�)�L�J�������������$�H�U�L�D�O���Y�L�H�Z���R�I���W�K�H���Q�R�U�W�K���H�D�V�W�H�U�Q���À�D�Q�N���R�I���6�W�U�R�P�E�R�O�L��
hanging on the Piscità village where the morphological evidence 
�R�I�� �G�H�S�R�V�L�W�V�� �I�U�R�P�� �À�D�Q�N�� �H�U�X�S�W�L�R�Q�V�� �R�I�� �W�K�H�� �+�R�O�R�F�H�Q�H�� �D�F�W�L�Y�L�W�\�� �L�V��
�V�K�R�Z�Q���� �5�2� �5�R�L�V�D�� ���F���� ������ �N�D������ �1�&� �1�H�O�� �&�D�Q�Q�H�V�W�U�j�� ���������� �N�D������
VA=Vallonazzo (7-6.5 ka). The part at higher elevations of the 
�6�D�Q�� �%�D�U�W�R�O�R�� �O�D�Y�D�� �À�R�Z�V�� ���6�%���� ������������ �N�D���� �L�V�� �D�O�V�R�� �V�K�R�Z�Q���� �Z�L�W�K�� �L�W�V��
well developed lava channel. The location of the corresponding 
�1�(���W�U�H�Q�G�L�Q�J���H�U�X�S�W�L�Y�H���¿�V�V�X�U�H�V���L�V���S�X�W���L�Q���H�Y�L�G�H�Q�F�H�����
����
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Points-for-discussion : 
• Sources of volcanic hazard along the more inhabited areas of the Stromboli island.

STOP 1.3: (38°48’20”N, 15°12’52”E)

Locality: Stop point at elevation of 300 m asl
Focus: Sciara del Fuoco collapse
Description:  At elevation of 300 m asl the footpath opens on the impressive view of the Sciara del Fuoco multi-
stage collapse structure and the active craters of Stromboli (Fig. 10a). This is a voluminous, deep-seated failure 
�V�W�U�X�F�W�X�U�H���E�R�U�G�H�U�H�G���E�\���D���O�D�U�J�H���K�R�U�V�H�V�K�R�H���V�K�D�S�H�G���H�V�F�D�U�S�P�H�Q�W���F�X�W�W�L�Q�J���W�K�H���1�:���À�D�Q�N�����D�Q�G���V�X�P�P�L�W�����R�I���6�W�U�R�P�E�R�O�L����
Sciara del Fuoco was formed in its present appearance through several lateral collapses during the last 13 
ka, with major collapse rims recorded during the Holocene (sc3, 4, 5) and in late Medieval times (sc7). The 
collapse has a total volume up to c. 2 km 3 (in its subaerial portion) estimated by Tibaldi (2001) for the early 
collapse truncating the summit of the Upper Vancori volcano, with vertical displacements up to a few hundreds 
of metres. Subsequent collapses had volumes of 0.5-1 km 3 suggesting a general decrease through time after 
�W�K�H���¿�U�V�W���F�R�O�O�D�S�V�H���H�Y�H�Q�W�����D�V���D�O�V�R���G�H�P�R�Q�V�W�U�D�W�H�G���E�\���W�K�H���F�R�D�[�L�D�O���J�H�R�P�H�W�U�\���R�I���W�K�H���F�R�O�O�D�S�V�H���V�F�D�U�V�����7�L�E�D�O�G�L������������������
�6�O�R�S�H���L�Q�F�O�L�Q�D�W�L�R�Q���Z�L�W�K�L�Q���W�K�H���F�R�O�O�D�S�V�H���L�V���X�S���W�R�������������ƒ���Z�L�W�K���D���À�D�W�W�L�V�K���D�U�H�D���L�P�P�H�G�L�D�W�H�O�\���E�H�O�R�Z���W�K�H���S�U�H�V�H�Q�W�O�\���D�F�W�L�Y�H��
craters.
Along the north-eastern, steep shoulder of Sciara del Fuoco the Lower and Upper Neostromboli (c. 13-8 ka) 
products are exposed thanks to erosion and truncation by subsequent collapses during the Holocene (Fig. 10a), 
�D�V���D���U�H�F�R�U�G���R�I���V�X�F�F�H�V�V�L�Y�H���S�K�D�V�H�V���R�I���L�Q�¿�O�O�L�Q�J���D�Q�G���I�D�L�O�X�U�H���R�I���W�K�H���F�R�O�O�D�S�V�H���G�H�S�U�H�V�V�L�R�Q�����7�K�H�\���D�U�H���U�H�S�U�H�V�H�Q�W�H�G���E�\��
�W�K�L�Q�����O�D�W�H�U�D�O�O�\���S�H�U�V�L�V�W�H�Q�W���S�D�K�R�H�K�R�H���W�R���D�D���O�D�Y�D���À�R�Z�V�����Z�L�W�K���Z�H�O�O���H�Y�L�G�H�Q�W���S�K�H�Q�R�F�U�\�V�W�V���R�I���F�O�L�Q�R�S�\�U�R�[�H�Q�H�����R�O�L�Y�L�Q�H��
and plagioclase, and leucite in the groundmass or as microphenocrysts), embedded within a thick autoclastic 
breccia deposit, dipping with a slight component toward the Sciara del Fuoco (following the original slope of 
the pre-collapse volcano) or to the NNE, with bedding inclination of 15-30°. They have been emitted from 
�W�K�H�� �V�X�P�P�L�W�� �F�U�D�W�H�U�V�� �D�Q�G�� �À�R�Z�H�G�� �G�R�Z�Q�� �W�K�H�� �V�W�H�H�S�� �V�O�R�S�H�V�� �R�I�� �W�K�H�� �H�D�U�O�\�� �8�S�S�H�U�� �9�D�Q�F�R�U�L�� �F�R�O�O�D�S�V�H���� �S�U�R�J�U�H�V�V�L�Y�H�O�\��
�S�L�O�L�Q�J���X�S���D�Q�G���R�F�F�D�V�L�R�Q�D�O�O�\���R�Y�H�U�À�R�Z�L�Q�J���L�W�V���O�D�W�H�U�D�O���U�L�P�V���D�Q�G���L�Q�Y�D�G�L�Q�J���W�K�H���Q�R�U�W�K���H�D�V�W�H�U�Q�����D�Q�G���Z�H�V�W�H�U�Q�����V�H�F�W�R�U��
of Stromboli, before they were truncated by recurrent lateral failures occurred during the Holocene. The 
Neostromboli lava successions are cut by several intersecting dikes (Fig. 10a), either feeding the summit 
activities over the younger stages of eruptive history of Stromboli (radial dikes) or following the walls of the 
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�F�R�O�O�D�S�V�H���U�H�À�H�F�W�L�Q�J���W�K�H���W�H�Q�V�L�R�Q�D�O���G�H�E�X�W�W�U�H�V�V�L�Q�J���D�V�V�R�F�L�D�W�H�G���Z�L�W�K���W�K�H���F�R�O�O�D�S�V�H���I�R�U�P�D�W�L�R�Q�����F�L�U�F�X�P���V�H�F�W�R�U���F�R�O�O�D�S�V�H��
dikes; Tibaldi 2001). 
�7�K�H���1�H�R�V�W�U�R�P�E�R�O�L���O�D�Y�D�V���H�P�H�U�J�H���I�U�R�P���W�K�H���F�R�Y�H�U���R�I���W�K�H���P�R�V�W���U�H�F�H�Q�W���O�D�Y�D���À�R�Z�V���D�Q�G���V�F�R�U�L�D�H���F�U�R�S�S�L�Q�J���R�X�W���Z�L�W�K�L�Q��
the collapse depression and dipping dominantly parallel to the present collapse scar. They are the products 
erupted from the summit active craters during the whole Present-day activity subsequent to the latest collapse 
���V�F�������L�Q���O�D�W�H���0�H�G�L�H�Y�D�O���W�L�P�H�V�����)�R�U�P���W�K�L�V���S�R�L�Q�W���R�I���Y�L�H�Z�����W�K�H���O�D�Y�D���À�R�Z�V���H�U�X�S�W�H�G���L�Q���$�X�J�X�V�W�������������D�U�H���Z�H�O�O���Y�L�V�L�E�O�H����
�P�D�Q�W�O�L�Q�J�� �W�K�H�� �F�R�O�O�D�S�V�H���¿�O�O�L�Q�J�� �V�H�T�X�H�Q�F�H�� �D�Q�G�� �I�R�U�P�L�Q�J�� �D�� �O�D�Y�D�� �G�H�O�W�D�� ���)�L�J���� �����E������ �7�K�H�V�H�� �O�D�Y�D�� �À�R�Z�V�� �Z�H�U�H�� �R�U�L�J�L�Q�D�W�H�G��
�I�U�R�P���D���O�D�W�H�U�D�O���¿�V�V�X�U�H���R�S�H�Q�H�G���D�W���W�K�H���E�D�V�H���R�I���W�K�H���S�U�H�V�H�Q�W�O�\���D�F�W�L�Y�H���F�U�D�W�H�U�V���D�Q�G���I�R�U�P�H�G���D���O�D�Y�D���À�R�Z���¿�H�O�G���D�F�F�R�U�G�L�Q�J��

�)�L�J�����������±���9�L�H�Z���R�I���W�K�H���D�F�W�L�Y�H���F�U�D�W�H�U�V���D�Q�G���6�F�L�D�U�D���G�H�O���)�X�R�F�R���F�R�O�O�D�S�V�H���I�U�R�P���W�K�H���V�W�R�S�S�L�Q�J���S�O�D�F�H���D�W���H�O�H�Y�D�W�L�R�Q���R�I�����������P���D�V�O�����D�������W�K�L�V��
is located on the NE border of the collapse that truncates (and allow exposure of) the products of the summit Holocene activity 
���/�R�Z�H�U���D�Q�G���8�S�S�H�U���1�H�R�V�W�U�R�P�E�R�O�L�������U�H�S�U�H�V�H�Q�W�H�G���E�\���W�K�L�F�N���V�X�F�F�H�V�V�L�R�Q�V���R�I���O�D�Y�D���À�R�Z�V���H�P�E�H�G�G�H�G���L�Q���D�X�W�R�F�O�D�V�W�L�F���E�U�H�F�F�L�D�V���D�Q�G���F�U�R�V�V�H�G��
by several intersecting dikes. In the lower part of the collapse, the lava delta produced during the latest 2014 effusive eruption 
is visible (b).
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�W�R���W�K�H���W�\�S�L�F�D�O���E�H�K�D�Y�L�R�X�U���G�H�V�F�U�L�E�H�G���I�R�U���W�K�H�����������±�������������D�Q�G���������������H�I�I�X�V�L�Y�H���D�F�W�L�Y�L�W�\�����F�I�����6�S�D�P�S�L�Q�D�W�R���H�W���D�O��������������������
�Z�L�W�K�� �V�W�D�F�N�H�G�� �O�D�Y�D�� �À�R�Z�V�� �Z�L�W�K�� �S�D�K�R�H�K�R�H�� �W�R�� �D�D�� �F�K�D�U�D�F�W�H�U�L�V�W�L�F�V�� �W�K�D�W�� �U�X�Q�� �D�O�R�Q�J�� �W�K�H�� �V�W�H�H�S�� �V�O�R�S�H�V�� �R�I�� �W�K�H�� �F�R�O�O�D�S�V�H��
frequently reaching the sea.

Points-for-discussion
• �7�K�H���U�R�O�H���R�I���W�K�H���6�F�L�D�U�D���G�H�O���)�X�R�F�R���F�R�O�O�D�S�V�H���V�W�U�X�F�W�X�U�H���L�Q���F�R�Q�G�L�W�L�R�Q�L�Q�J���W�K�H���O�R�F�D�W�L�R�Q���R�I���W�K�H���D�F�W�L�Y�H���Y�H�Q�W�V���D�Q�G���¿�V�V�X�U�H�V��

�D�Q�G���W�K�H���G�L�U�H�F�W�L�R�Q���R�I���Y�R�O�F�D�Q�R�J�H�Q�L�F���À�R�Z�V���G�X�U�L�Q�J���W�K�H���3�U�H�V�H�Q�W���G�D�\���D�F�W�L�Y�L�W�\��

STOP 1.4: (38°48’11”N, 15°12’53”E)

Locality: Stop point at elevation of 400 m asl.
Focus: Paroxysmal spatter deposits and scoriae of the Present-day activity of Stromboli.
Description:  This stop point provides another spectacular view on the Sciara del Fuoco collapse structure and 
the active craters of Stromboli (Fig. 11a). Along the NE shoulder of the collapse the succession of products 
truncated by the successive collapses of Sciara del Fuoco is exposed, with the Middle-Upper Vancori lavas and 
breccias (26-13 ka) unconformably covered by the Lower and Upper Neostromboli (c. 13-8 ka) lava successions 
���)�L�J���������D�������:�L�W�K�L�Q���W�K�H���F�R�O�O�D�S�V�H���G�H�S�U�H�V�V�L�R�Q�����W�K�H���O�D�Y�D���À�R�Z���¿�H�O�G���S�U�R�G�X�F�H�G���G�X�U�L�Q�J���W�K�H�������������H�I�I�X�V�L�Y�H���H�U�X�S�W�L�R�Q���L�V���Z�H�O�O��
exposed (Fig. 11a), together with the other lavas and scoriae originated from the summit actve craters. 
�7�K�H�� �V�W�R�S�� �S�R�L�Q�W�� �L�V�� �O�R�F�D�W�H�G�� �D�E�R�Y�H�� �W�K�H�� �P�D�V�V�L�Y�H�� �O�D�Y�D�� �À�R�Z�V�� �R�I�� �6�H�U�U�R�� �$�G�R�U�Q�R�� �H�U�X�S�W�H�G�� �I�U�R�P�� �D�� �À�D�Q�N�� �¿�V�V�X�U�H�� �D�W�� �D�Q��
�H�O�H�Y�D�W�L�R�Q���R�I���F�������������P���G�X�U�L�Q�J���W�K�H���/�D�W�H���1�H�R�V�W�U�R�P�E�R�O�L���D�F�W�L�Y�L�W�\�����F���������N�D�������7�K�H�V�H���O�D�Y�D���À�R�Z�V���R�F�F�X�S�\���W�K�H���W�R�S���S�R�U�W�L�R�Q��
of the Sciara del Fuoco collapse shoulder and are truncated by the late Medieval collapse (sc7). Above these 
lavas, a pyroclastic succession consisting of loose lapilli-tuffs with sparse pumices and scoriae (HK shoshonites) 
and abundant accretionari lapilli is discontinuously exposed along the footpath when the stopping place is left 
behind (Fig. 11b). This is the Semaforo Labronzo hydromagmatic pyroclastic succession interpreted as the 
�S�U�R�G�X�F�W���R�I���G�L�U�H�F�W�H�G���3�'�&�V���R�U�L�J�L�Q�D�W�H�G���I�U�R�P���D���V�X�P�P�L�W�D�O�����X�Q�G�H�¿�Q�H�G�����H�U�X�S�W�L�Y�H���Y�H�Q�W�����O�L�N�H�O�\���D�V�V�R�F�L�D�W�H�G���Z�L�W�K���D���O�D�W�H�U�D�O��
failure at the end of Neostromboli. 
In several outcrops along the footpath, these products are sealed by a dm-thick layer of welded spatter and 
scoriae that mantles and plasters the pre-depositional topography (Fig. 11b). They are the fountain-fed fallout 
�G�H�S�R�V�L�W�V���S�U�R�G�X�F�H�G���G�X�U�L�Q�J���W�K�H���Z�H�O�O���N�Q�R�Z�Q���$�'�������������S�D�U�R�[�\�V�P�D�O���H�U�X�S�W�L�R�Q�����D�Q�G���D�U�H���W�K�H���W�\�S�L�F�D�O���O�L�W�K�R�I�D�F�L�H�V���R�I���W�K�H��
paroxysms that punctuated the historical activity mostly in the 16 th �� �F�H�Q�W�X�U�\�� �D�Q�G�� �L�Q�� ������������ ������������ ���������� �D�Q�G��
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�)�L�J���� ������ �±�� �7�K�H�� �V�W�R�S�S�L�Q�J�� �S�O�D�F�H��
at elevation of 400 m asl offers 
a spectacular view of the active 
craters and the Sciara del Fuoco 
collapse (a), with a best exposure 
�R�Q�� �W�K�H�� �O�D�Y�D�� �À�R�Z�� �¿�H�O�G�� �R�I�� ����������
(and older lava and scoriae). 
�2�Q�� �W�K�H�� �F�R�O�O�D�S�V�H�� �V�K�R�X�O�G�H�U���� �W�K�H��
Middle-Upper Vancori lavas and 
breccias (VA) are visible in the 
lower stratigraphic portion, and 
are covered in unconformity 
by the Lower (LNS) and Upper 
Neostromboli (UNS) lava 
successions. Along the footpath 
leaving behind the stopping place 
(b), a stratigraphic section across 
the most recent products of the 
summit activity of Stromboli 
is exposed, with the following 
units visible from the base to 
the top: LB=Semaforo Labronzo 
hydromagmatic succession; 
SP=spatter stack relative to the 
�$�'�� ���������� �S�D�U�R�[�\�V�P�D�O�� �H�[�S�O�R�V�L�Y�H��
eruption; SC=loose scoriae and 
bombs of the 2002-2003 and 
2007 eruptions with HP scoria-
LP pumice mingled bombs. (c) 
Detail of a HP scoria-LP pumice 
mingled bomb of distal fallout 
deposits relative to the 2003 
paroxysm (from Rosi et al., 
�������������P�R�G�L�¿�H�G����
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�������������7�K�H���S�D�U�R�[�\�V�P�D�O���H�U�X�S�W�L�R�Q�V���R�I���6�W�U�R�P�E�R�O�L���W�\�S�L�F�D�O�O�\���J�H�Q�H�U�D�W�H���H�U�X�S�W�L�Y�H���F�R�O�X�P�Q�V���Z�L�W�K���K�H�L�J�K�W�V���R�I����������������������
metres producing metre-thick welded spatter deposits extending laterally to the lower slopes of the volcano 
down to elevations of c. 350-400 m asl, whereas widespread ballistic blocks may be distributed downwind also 
�F�D�X�V�L�Q�J�� �G�D�P�D�J�H�� �L�Q�� �W�K�H�� �O�R�Z�H�U�� �L�Q�K�D�E�L�W�H�G�� �À�D�Q�N�V�� �R�I�� �W�K�H�� �Y�R�O�F�D�Q�R���� �7�K�L�V�� �L�V�� �D�� �F�R�P�P�R�Q�� �E�H�K�D�Y�L�R�X�U�� �G�X�U�L�Q�J�� �W�K�H�� �P�R�V�W��
�S�R�Z�H�U�I�X�O���S�D�U�R�[�\�V�P�V�����D�V���G�H�P�R�Q�V�W�U�D�W�H�G���L�Q���$�'���������������F�I�����K�L�V�W�R�U�L�F�D�O���U�H�S�R�U�W�V���R�I���5�L�W�W�P�D�Q�����������������D�Q�G���W�K�H���P�R�V�W���U�H�F�H�Q�W��
paroxysms of 2003 and 2007 (Rosi et al., 2013). 
�$�E�R�Y�H���W�K�H�������������Z�H�O�G�H�G���V�S�D�W�W�H�U���V�W�D�F�N�����W�K�H�U�H���D�U�H���G�L�V�F�R�Q�W�L�Q�X�R�X�V���R�X�W�F�U�R�S�V���D�Q�G���S�D�W�F�K�H�V���R�I���V�F�D�W�W�H�U�H�G���+�3���V�F�R�U�L�D�F�H�R�X�V��
lapilli and HP scoria-LP pumice mingled bombs related to the most recent paroxysms of 2003 and 2007 
(Fig. 11b-c).

Points-for-discussion : 
• �2�F�F�X�U�U�H�Q�F�H�� �R�I�� �F�R�O�O�D�S�V�H���G�U�L�Y�H�Q�� �S�K�U�H�D�W�R�P�D�J�P�D�W�L�F�� �G�L�U�H�F�W�H�G�� �3�'�&�V�� �D�O�R�Q�J�� �W�K�H�� �O�R�Z�H�U�� �V�O�R�S�H�V�� �R�I�� �W�K�H�� �Y�R�O�F�D�Q�R�� �Z�L�W�K��

implications for volcanic hazard. 
• The explosive paroxysms of Stromboli and their triggers in the evaluation of volcanic hazard and risk.

STOP 1.5: (38°47’51”N, 15°12’59”E)

Locality: Le Roccette saddle, elevation of 680 m asl.
Focus: Holocene collapse rims of Sciara del Fuoco.
Description:  The saddle of Le Roccette is sited along the northeastern inner border of the Sciara del Fuoco 
collapse structure. There is a spectacular panoramic view on the active craters of Stromboli and the higher 
portion of Sciara del Fuoco. Moreover, along the shoulder of Sciara del Fuoco, a natural stratigraphic section 
is exposed across the products related to distinct and successive phases of piling up and lateral failure in the 
Holocene history of Stromboli (Fig. 12a). 
�7�K�H���R�O�G�H�V�W���H�[�S�R�V�H�G���S�U�R�G�X�F�W�V���D�U�H���W�K�H���O�D�Y�D���À�R�Z�V���D�Q�G���E�U�H�F�F�L�D�V���R�I�� �W�K�H���8�S�S�H�U���9�D�Q�F�R�U�L���X�Q�L�W���������� �N�D���� �U�H�S�U�H�V�H�Q�W�L�Q�J��
the remnants of collapse sc3 that truncated the Pleistocene volcano. These are unconformably covered by the 
Lower Neostromboli lavas, represented by a thick succession of thin, laterally persistent pahoehoe to aa lava 
�À�R�Z�V���H�P�E�H�G�G�H�G���Z�L�W�K�L�Q���D�X�W�R�F�O�D�V�W�L�F���E�U�H�F�F�L�D�V�����S�D�V�V�L�Q�J���X�S�Z�D�U�G�V���L�Q�W�R���D���V�H�U�L�H�V���R�I���P���W�K�L�F�N���P�D�V�V�L�Y�H���O�D�Y�D���À�R�Z�V���Z�L�W�K��
blocky carapaces. These lavas are assumed to have progressively piled up within the collapse depression (as 
�G�H�P�R�Q�V�W�U�D�W�H�G���E�\���W�K�H�L�U���O�R�Z���G�L�S�S�L�Q�J���W�R���V�X�E�K�R�U�L�]�R�Q�W�D�O���E�H�G�G�L�Q�J���D�W�W�L�W�X�G�H�����Z�K�L�F�K���Z�H�U�H���¿�O�O�H�G���X�S���W�R���W�K�H���U�L�P���D�W���H�O�H�Y�D�W�L�R�Q�V��
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�)�L�J�����������±�����D�����3�D�Q�R�U�D�P�L�F���Y�L�H�Z���I�U�R�P���/�H���5�R�F�F�H�W�W�H���V�D�G�G�O�H��
of the Sciara del Fuoco collapse inner border in the 
area of Bastimento (in 2012). A natural stratigraphic 
section is exposed across the products related to 
distinct and successive phases of piling up and lateral 
failure in the recent history of Stromboli. The oldest 
exposed products are those of the Vancori unit (va) 
of Epoch 4, representing the border of sc3 collapse 
���8�S�S�H�U���9�D�Q�F�R�U�L���F�R�O�O�D�S�V�H�����������N�D�������7�K�L�V���F�R�O�O�D�S�V�H���Z�D�V���¿�O�O�H�G��
up by the Lower Neostromboli lavas (LNS) of Epoch 5a, 
subsequently truncated by the collapse sc4. The rim of 
�W�K�L�V���F�R�O�O�D�S�V�H���Z�D�V���R�Y�H�U�À�R�Z�H�G���E�\���W�K�H���8�S�S�H�U���1�H�R�V�W�U�R�P�E�R�O�L��
�O�D�Y�D���À�R�Z�V�����8�1�6�����R�I���(�S�R�F�K�����E���������������N�D�������%�R�W�K���W�K�H���/�R�Z�H�U��
and Upper Neostromboli lava successions are cross-
cut by the collapse sc5 (c. 7 ka). Its morphological 
�V�F�D�U���Z�D�V���S�U�R�J�U�H�V�V�L�Y�H�O�\���¿�O�O�H�G���X�S���E�\���W�K�H���V�X�F�F�H�V�V�L�Y�H���O�D�Y�D��
successions of Bastimento (BS), related to Epoch 6a 
(1.7-1.5 ka), and Le Roccette (RC), related to Epoch 
6b (c. 0.7 ka). These are visible along the border of the 
collapse, in lateral contact on the older (pre-collapse) 
�S�U�R�G�X�F�W�V���D�Q�G���K�D�Q�J�L�Q�J���D�E�R�Y�H���W�K�H�����������±�����������O�D�Y�D���À�R�Z��
�¿�H�O�G�V�����7�K�H���%�D�V�W�L�P�H�Q�W�R���D�Q�G���/�H���5�R�F�F�H�W�W�H���O�D�Y�D���V�X�F�F�H�V�V�L�R�Q�V��
(and the older units) are truncated by the collapse rim 
sc7 in late Medieval times. This collapse rim is covered 
by the present-day scoriae (SC), and particularly by a 
spatter stack near Le Roccette (SP) dated at the 17 th  
�F�H�Q�W�X�U�\���� �7�K�H�� �F�R�O�O�D�S�V�H�� �V�F���� �L�V�� �¿�O�O�H�G�� �E�\�� �W�K�H�� �P�R�V�W�� �U�H�F�H�Q�W��
�O�D�Y�D���À�R�Z���¿�H�O�G�V���R�I�����������±�����������D�Q�G���������������E�R�W�K���W�U�X�Q�F�D�W�H�G��
by the minor collapse that developed during the 2007 
eruption. The lateral contacts between the distinct units 
are displayed by red lines. (b) The morphostructural 
�V�H�W�W�L�Q�J���R�I���W�K�L�V���D�U�H�D���L�V���S�U�H�V�H�Q�W�O�\���O�D�U�J�H�O�\���P�R�G�L�¿�H�G���D�I�W�H�U��
the effusive eruption of August 2014 that produced a 
�O�D�U�J�H���O�D�Y�D���À�R�Z���¿�H�O�G���I�U�R�P���D���¿�V�V�X�U�H���R�S�H�Q�H�G���D�W���W�K�H���E�D�V�H��
of the active crater area. The numbered points in the 
�¿�J�X�U�H���L�Q�G�L�F�D�W�H���P�H�W�U�H�V���D�V�O��

�R�I���F�����������±���������P�����I�U�R�P���Z�K�H�U�H���W�K�H���O�D�Y�D���À�R�Z�V���G�H�V�F�H�Q�G�H�G���D�O�R�Q�J��
�W�K�H���Q�R�U�W�K���H�D�V�W�H�U�Q���À�D�Q�N���R�I���6�W�U�R�P�E�R�O�L���W�R�Z�D�U�G�V���W�K�H���9�D�O�O�R�Q�D�]�]�R��
gorge. The Lower Neostromboli lavas were truncated by the 
collapse sc4, coalescent to and concentric with the older 
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�8�S�S�H�U���9�D�Q�F�R�U�L���F�R�O�O�D�S�V�H�����7�K�H���U�L�P���R�I���W�K�L�V���F�R�O�O�D�S�V�H���Z�D�V���R�Y�H�U�À�R�Z�H�G���E�\���W�K�H���8�S�S�H�U���1�H�R�V�W�U�R�P�E�R�O�L���O�D�Y�D���V�X�F�F�H�V�V�L�R�Q����������
�����N�D�����F�R�P�S�R�V�H�G���R�I���W�K�L�Q���O�D�W�H�U�D�O�O�\���S�H�U�V�L�V�W�H�Q�W���O�D�Y�D���À�R�Z�V���H�P�E�H�G�G�H�G���Z�L�W�K�L�Q���D�X�W�R�F�O�D�V�W�L�F���E�U�H�F�F�L�D�V���I�D�Q�Z�L�V�H���G�L�V�W�U�L�E�X�W�H�G��
along the N sector of Stromboli. Both the Lower and Upper Neostromboli lava successions are cross-cut by 
the collapse sc5 b���W�K�D�W���U�X�Q�V���D�O�R�Q�J���W�K�H���W�U�D�F�H���R�I���W�K�H���S�U�H�Y�L�R�X�V���F�R�O�O�D�S�V�H�V�����7�K�L�V���F�R�O�O�D�S�V�H���V�F�D�U���Z�D�V���S�U�R�J�U�H�V�V�L�Y�H�O�\���¿�O�O�H�G��
up by the successive lava successions of Bastimento (c. 1.7-1.5 ka) and Le Roccette (c. 0.7 ka) related to the 
Roman-age to present-day activity of the summit craters (Fig. 12a). These crop out as lava terraces at different 
�H�O�H�Y�D�W�L�R�Q�V���G�R�F�X�P�H�Q�W�L�Q�J���G�L�V�W�L�Q�F�W���O�H�Y�H�O�V���R�I���¿�O�O�L�Q�J���X�S���R�I���W�K�H���F�R�O�O�D�S�V�H�����5�R�F�F�H�W�W�H���O�D�Y�D�V�����L�Q���S�D�U�W�L�F�X�O�D�U�����G�R�F�X�P�H�Q�W���W�K�H��
�O�D�W�H�V�W���H�S�L�V�R�G�H���R�I���F�R�O�O�D�S�V�H���R�Y�H�U�À�R�Z���L�Q���W�K�H���K�L�V�W�R�U�\���R�I���6�W�U�R�P�E�R�O�L���L�Q���F�R�U�U�H�V�S�R�Q�G�H�Q�F�H���R�I���W�K�H���V�D�G�G�O�H���Q�H�D�U���%�D�V�W�L�P�H�Q�W�R��
�D�W���H�O�H�Y�D�W�L�R�Q�V���R�I���������±���������P�����%�R�W�K���W�K�H���O�D�Y�D���V�X�F�F�H�V�V�L�R�Q�V�����D�Q�G���W�K�H���R�O�G�H�U���X�Q�L�W�V�����D�U�H���W�U�X�Q�F�D�W�H�G���E�\���W�K�H���F�R�O�O�D�S�V�H���U�L�P��
sc7a, the latest episode of major lateral failure in the history of Stromboli leading to development of the Sciara 
del Fuoco in its present morphology. The rim of this collapse is covered by a spatter stack dated to the 17 th  
century (Speranza et al., 2008), which constrains its development to a late Medieval age.
�7�K�H�� �S�U�H�V�H�Q�W�� �6�F�L�D�U�D�� �G�H�O�� �)�X�R�F�R�� �F�R�O�O�D�S�V�H�� �G�H�S�U�H�V�V�L�R�Q�� �L�V�� �¿�O�O�H�G�� �E�\�� �V�F�R�U�L�D�H�� �D�Q�G�� �O�D�Y�D�V�� �U�H�O�D�W�L�Y�H�� �W�R�� �W�K�H�� �P�R�V�W�� �U�H�F�H�Q�W��
�H�U�X�S�W�L�R�Q�V���R�I���W�K�H���3�U�H�V�H�Q�W���G�D�\���D�F�W�L�Y�L�W�\�����,�Q���S�D�U�W�L�F�X�O�D�U�����W�K�H���O�D�Y�D���À�R�Z���¿�H�O�G�V���R�I�����������������������D�Q�G�������������D�U�H���Y�L�V�L�E�O�H���Q�H�D�U��
the border of the collapse (Fig. 12a), whereas the latest lavas of the 2014 eruption presently crop out aside 
�R�I���W�K�H���P�L�Q�R�U���F�R�O�O�D�S�V�H���U�L�P���I�R�U�P�H�G���G�X�U�L�Q�J���W�K�H�������������H�U�X�S�W�L�R�Q�����7�K�H�������������O�D�Y�D�V���Z�H�U�H���R�U�L�J�L�Q�D�W�H�G���I�U�R�P���D���¿�V�V�X�U�H��
opened near the base of the active crater area (Fig. 12b), possibly associated with a drop in magma level 
within the main conduit (as demonstrated by the associated prolonged interruption of the normal Strombolian 
activity).

Points-for-discussion  
• Dynamics of recurrent lateral collapse and volcanism renewal in a steep basaltic stratovolcano as a fundamental 

feature for its eruptive development and volcanic hazard.
• �2�S�H�Q�L�Q�J���R�I���¿�V�V�X�U�H�V���D�Q�G���Y�H�Q�W�V���D�W���O�R�Z�H�U���H�O�H�Y�D�W�L�R�Q�V���D�O�R�Q�J���W�K�H���6�F�L�D�U�D���G�H�O���)�X�R�F�R���F�R�O�O�D�S�V�H���I�H�H�G�L�Q�J���W�K�H���P�D�L�Q���O�D�Y�D��

�À�R�Z���¿�H�O�G�V���G�X�U�L�Q�J���W�K�H���3�U�H�V�H�Q�W���'�D�\���D�F�W�L�Y�L�W�\��

STOP 1.6: (38°47’32”N, 15°12’52”E)

Locality: Stromboli summit.
Focus: Active craters and present-day Strombolian activity.
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Description:  The end of the ascent is located on the 
�W�R�S���R�I�� �W�K�H���3�L�]�]�R���V�F�R�U�L�D���F�R�Q�H�����F���� �������� �P���D�V�O���� �E�X�L�O�W���X�S��
during the Roman-age activity and truncated by the 
latest NW-dipping collapse sc7 (and the SE-dipping 
collapse sc6). The remnants of the cone after this 
collapse are made up of planar beds of Strombolian 
scoriaceous lapilli that are largely altered by strong 
hydrothermalization. 
The stop point is located c. 150 m above the active 
craters, and makes it possible (with good weather 
conditions) to have an impressive view of the typical 
Strombolian explosions and the active crater area 
���)�L�J���������D�������7�K�L�V���L�V���D���À�D�W�W�L�V�K���F�U�D�W�H�U���W�H�U�U�D�F�H���D�W���F������������
m asl consisting of three main sectors (Southwest, 
Central and Northeast craters) and other minor 
�Y�H�Q�W�V�� �R�U�� �¿�V�V�X�U�H�V�� �����±������ �D�F�F�R�U�G�L�Q�J�� �W�R�� �+�D�U�U�L�V�� �D�Q�G��
�5�L�S�H�S�H���� ������������ �D�O�R�Q�J�� �W�K�H�� �P�D�L�Q�� �1�(�±�6�:�� �V�W�U�X�F�W�X�U�D�O��
trend, continuously degassing and alternatively (or 
contemporaneously) erupting. The most active vents 
are generally the NE and SW craters. The morphology 
and dynamics of the active crater area, however, are 
subjected to changes with time related to periods 
of more intense activity or possible collapses of the 
�F�U�D�W�H�U���À�R�R�U�����V�H�H���5�R�V�L���H�W���D�O�����������������I�R�U���D���U�H�Y�L�H�Z����
As recently summarized by Rosi et al., (2013), the 
normal Strombolian activity consists of rhythmic, 
mild to moderate explosions lasting a few seconds 
that eject scoriaceous lapilli and bombs, ash and 
lithic blocks (Fig. 13a-b). The explosive bursts are 
particularly well visible in the night, when it is possible 

�)�L�J�����������±�����D�����9�L�H�Z���L�Q���W�K�H���G�D�\�O�L�J�K�W���R�I���W�K�H���F�U�D�W�H�U���W�H�U�U�D�F�H���D�U�H�D��
from the peak of Pizzo Sopra la Fossa showing the three main 
sectors (NE, central, SW) in which active vents and craters are 
�X�V�X�D�O�O�\�� �O�R�F�D�O�L�]�H�G�� �D�W�� �6�W�U�R�P�E�R�O�L�� ���L�Q�� �������������� �7�K�H�� �1�(�� �F�U�D�W�H�U�� �Z�D�V��
erupting scoriae and bombs in a small Strombolian explosion, 
�Z�K�H�U�H�D�V���W�K�H���R�W�K�H�U���Y�H�Q�W�V���Z�H�U�H���G�H�J�D�V�V�L�Q�J���D�Q�G���S�X�I�¿�Q�J�������E�����1�L�J�K�W��
view from the Pizzo Sopra la Fossa peak of two contemporaneous 
Strombolian explosions in the SW and central crater sectors (in 
2007; photo courtesy of L. Mugellesi).
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to estimate the real size and shape of the different lava fountains and esplosive jets (Fig. 13b). During periods 
of low-level activity, the lava level tends to drop in the vents and explosions become weaker and fewer. During 
periods of more intense activity the lava level raises, the number and energy of explosions increase and jets 
are charged with incandescent fragments. Eruption frequencies range between 7 and 17 events per hour, with 
�G�X�U�D�W�L�R�Q���R�I���H�P�L�V�V�L�R�Q�V���U�D�Q�J�L�Q�J���I�U�R�P�������W�R���������V�����'�H�O�O�H���'�R�Q�Q�H���H�W���D�O���������������������H�M�H�F�W�D���U�L�V�L�Q�J���F���������±���������P���D�E�R�Y�H���W�K�H��
�Y�H�Q�W�V�����3�D�W�U�L�F�N���H�W���D�O�������������������D�Q�G���E�D�O�O�L�V�W�L�F���F�O�D�V�W�V���I�D�O�O�L�Q�J���D�Q�\�Z�K�H�U�H���E�H�W�Z�H�H�Q���W�H�Q�V���R�I���P�H�W�U�H�V���D�Q�G���������±���������P���I�U�R�P���W�K�H��
vents. An average eruption rate in the order of m 3/sec has been recently estimated for the normal Strombolian 
�D�F�W�L�Y�L�W�\�����0�D�U�V�H�O�O�D���H�W���D�O���������������������7�K�H���6�W�U�R�P�E�R�O�L�D�Q���H�[�S�O�R�V�L�R�Q�V���D�U�H���X�V�X�D�O�O�\���D�V�V�R�F�L�D�W�H�G���Z�L�W�K���D���F�R�Q�W�L�Q�X�R�X�V���µ�S�D�V�V�L�Y�H�¶��
�V�W�U�H�D�P�L�Q�J���R�I���J�D�V���I�U�R�P���W�K�H���F�U�D�W�H�U���D�U�H�D���W�K�U�R�X�J�K���G�L�I�I�X�V�H���G�H�J�D�V�V�L�Q�J���R�I���W�K�H���I�X�P�D�U�R�O�H���¿�H�O�G�V���D�Q�G���O�R�Z���H�Q�H�U�J�\���D�F�W�L�Y�H��
�G�H�J�D�V�V�L�Q�J�����S�X�I�¿�Q�J�������G�X�U�L�Q�J���Z�K�L�F�K���G�L�V�F�U�H�W�H���V�P�D�O�O���E�X�U�V�W�V���R�I���J�D�V�����H�Y�H�U�\�����±�����V�H�F�����V�R�P�H�W�L�P�H�V���H�M�H�F�W���V�P�D�O�O���D�P�R�X�Q�W�V��
�R�I���L�Q�F�D�Q�G�H�V�F�H�Q�W���P�D�W�H�U�L�D�O�����5�L�S�H�S�H������������������
The scoriae are black with high phenocryst (HP) content (c. 50 vol% of plagioclase, clinopyroxene and olivine 
�F�U�\�V�W�D�O�V�������D�Q�G���F�R�H�[�L�V�W�����P�L�Q�J�O�L�Q�J���Z�L�W�K�����Z�L�W�K���O�L�J�K�W���F�R�O�R�X�U�H�G�����µ�J�R�O�G�H�Q�¶�����S�X�P�L�F�H�V���Z�L�W�K���O�R�Z���S�K�H�Q�R�F�U�\�V�W�����/�3�����F�R�Q�W�H�Q�W��
���F�������±�������Y�R�O�����R�I���F�U�\�V�W�D�O�V�����)�U�D�Q�F�D�O�D�Q�F�L���H�W���D�O���������������������%�O�D�F�N���V�F�R�U�L�D�H���D�Q�G���O�L�J�K�W���F�R�O�R�X�U�H�G���S�X�P�L�F�H�V���D�U�H���R�I�W�H�Q���P�L�Q�J�O�H�G��
�L�Q�� �D�� �V�D�P�H�� �H�M�H�F�W�D���� �7�K�H�� �F�R�H�[�L�V�W�H�Q�F�H�� �R�I�� �+�3�� �V�F�R�U�L�D�H�� �D�Q�G�� �/�3�� �S�X�P�L�F�H�V�� �L�V�� �W�K�H�� �G�L�V�W�L�Q�F�W�L�Y�H�� �¿�H�O�G�� �F�K�D�U�D�F�W�H�U�L�V�W�L�F�� �R�I�� �W�K�H��
deposits of the Present-day activity. HP scoriae and LP pumices display quite similar whole-rock compositions 
���6�+�2���W�R���+�.�&�$���E�D�V�D�O�W�������D�O�W�K�R�X�J�K���W�K�H���S�X�P�L�F�H�V���K�D�Y�H���O�R�Z�H�U���6�U���L�V�R�W�R�S�H���U�D�W�L�R�V���D�Q�G���V�O�L�J�K�W�O�\���G�L�I�I�H�U�H�Q�W���J�H�R�F�K�H�P�L�F�D�O��
characteristics (e.g. lower K

2�2���F�R�Q�W�H�Q�W�V�����%�H�U�W�D�J�Q�L�Q�L���H�W���D�O���������������������7�K�H�\���D�U�H���U�H�S�U�H�V�H�Q�W�D�W�L�Y�H���R�I���D���S�R�O�\�E�D�U�L�F���P�X�O�W�L��
reservoir plumbing system, with a degassed HP magma of shallow-level origin (depths of 1-3 kms) erupted as 
scoriae (and lavas) and a volatile-rich LP magma of deeper derivation (depths of c. 10 km) erupted as pumices 
only during the major eruptions and paroxysms (Francalanci et al., 2013 for a review).
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3.2 Lipari

The island of Lipari (total area of 38 km 2) is the largest 
in the Aeolian archipelago and represents the above-
sea-level culmination of a broad, largely submerged 
�Y�R�O�F�D�Q�L�F���F�R�P�S�O�H�[���E�H�O�R�Q�J�L�Q�J���W�R���W�K�H���9�X�O�F�D�Q�R�±�/�L�S�D�U�L�±�6�D�O�L�Q�D��
volcanic belt. This volcanic complex rises c. 1700 metres 
�D�E�R�Y�H���W�K�H���V�H�D�À�R�R�U���D�Q�G���U�H�D�F�K�H�V���D���V�X�E�D�H�U�L�D�O���S�H�D�N���R�I����������
m above sea level (a.s.l.) at Monte Chirica (Fig. 14), 
with average slope angles ranging from 30° to a few 
degrees. Both the subaerial and submerged portions 
of Lipari are assumed to be directly controlled by the 
�1�1�:�±�6�6�(���R�U�L�H�Q�W�H�G�� �7�L�Q�G�D�U�L�±�/�H�W�R�M�D�Q�Q�L�� �)�D�X�O�W�� �6�\�V�W�H�P��
���0�D�]�]�X�R�O�L���H�W���D�O������������������
Marine terrace deposits and fossils occur mostly along 
the western coast of Lipari, representing the evidence of 
three paleoshorelines at elevations of 43-45 metres asl 
(I order), 23-27 m (II order) and about 12 m (III order). 
These are the record of the main Late-Quaternary 
eustatic highstands of MIS 5e, 5c and 5a, dated to 124, 
100 and 81 ka, respectively (Lucchi et al., 2004). All 
the terraces of Lipari are found at elevations higher 
than the sea-level heights during the corresponding 
high sea-level peaks, as the consequence of a long-

Fig. 14 - Morphostructural bathymetric sketch map of the 
�9�X�O�F�D�Q�R�±�/�L�S�D�U�L�±�6�D�O�L�Q�D�� �Y�R�O�F�D�Q�L�F�� �E�H�O�W�� �D�O�L�J�Q�H�G�� �D�O�R�Q�J�� �W�K�H�� �1�1�:�±
�6�6�(���G�L�U�H�F�W�L�R�Q���R�I���W�K�H���P�D�M�R�U���7�L�Q�G�D�U�L�±�/�H�W�R�M�D�Q�Q�L���V�W�U�X�F�W�X�U�D�O���V�\�V�W�H�P��
���V�L�P�S�O�L�¿�H�G���I�U�R�P���5�R�P�D�J�Q�R�O�L���H�W���D�O���������������������������������'�H�S�W�K���F�R�Q�W�R�X�U��
lines in metres below sea level. 
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term crustal uplift that affected the 
volcanic complex during its growth 
history superimposed on the glacio-
eustatic sea-level oscillations and 
tectonic vertical movements.
The volcanic rocks of Lipari cover a wide 
compositional interval from CA and 
HKCA basaltic andesites to rhyolites 
���Z�L�W�K�� �D�� �V�L�J�Q�L�¿�F�D�Q�W�� �J�D�S�� �L�Q�� �W�K�H�� �G�D�F�L�W�H��
�¿�H�O�G������ �H�Y�R�O�Y�L�Q�J�� �S�D�U�D�O�O�H�O�� �W�R�� �L�W�V�� �H�U�X�S�W�L�Y�H��
history (Fig. 15). K

2�2�� �L�Q�F�U�H�D�V�H�V�� �Y�H�U�\��
�V�W�H�H�S�O�\�� �I�U�R�P�� �P�D�¿�F�� �W�R�� �L�Q�W�H�U�P�H�G�L�D�W�H��
rocks. Some samples, especially among 
HKCA dacites and rhyolites, notably 

Fig. 15 - (A) Total alkali v. silica (TAS) 
�G�L�D�J�U�D�P�� ���/�H�� �0�D�L�W�U�H�� �H�W�� �D�O������ ������������ �D�Q�G�� ���%����
K2�2���Y�����6�L�22���F�O�D�V�V�L�¿�F�D�W�L�R�Q���G�L�D�J�U�D�P�����3�H�F�F�H�U�L�O�O�R��
�D�Q�G�� �7�D�\�O�R�U�� ������������ �I�R�U�� �W�K�H�� �Y�R�O�F�D�Q�L�F�� �U�R�F�N�V�� �R�I��
Lipari (see Figure 16 for the stratigraphic 
units and epochs of activity). Geochemical 
data relative to the leaf-bearing pyroclastics 
���(�S�R�F�K���������D�U�H���I�U�R�P���5�L�F�F�L���/�X�F�F�K�L���H�W���D�O����������������������
�'�D�V�K�H�G���O�L�Q�H�V���H�Q�F�O�R�V�H���F�R�P�S�R�V�L�W�L�R�Q�D�O���¿�H�O�G�V���R�I��
�W�K�H�� �P�D�¿�F�� �P�D�J�P�D�V�� �L�Q�Y�R�O�Y�H�G�� �L�Q�� �W�K�H�� �P�L�[�L�Q�J��
�Z�L�W�K�� �U�K�\�R�O�L�W�L�F�� �P�H�O�W�V���� �D���� �P�D�¿�F�� �H�Q�F�O�D�Y�H�V��
within the rhyolite lavas of Falcone and P. S. 
�*�L�X�V�H�S�S�H���I�P�V�����(�S�R�F�K�V�����±�������I�U�R�P���*�L�R�Q�F�D�G�D��
et al., (2003); b, grey pumices of the M. 
Guardia Formation (Epoch 8) from De Rosa 
�H�W���D�O�����������������������F�����P�D�¿�F���H�Q�F�O�D�Y�H�V���Z�L�W�K�L�Q���W�K�H��
Fossa della Rocche Rosse Formation (Epoch 
�������I�U�R�P���'�D�Y�u���H�W���D�O��������������������
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display evidences of mingling such as the occurrence 
�R�I�� �P�D�¿�F�� �H�Q�F�O�D�Y�H�V�� �D�Q�G�� �[�H�Q�R�F�U�\�V�W�V�� ���)�R�U�Q�L�� �H�W�� �D�O������ ��������������
The magmatic evolution of Lipari is related to different 
mantle-derived magmas mostly differentiated through 
AFC processes and magma mixing, with a variable 
contribution of the crust through time in the frame of a 
polybaric plumbing system (Di Martino et al., 2010). 

3.2.1 Eruptive history
According to the most recent 1:10.000 geological map 
of the island and the relative stratigraphic succession 
(Fig. 16), the eruptive (and magmatic) history of Lipari is 
arranged into nine successive Eruptive Epochs developed 
between c. 270 ka and medieval ages (Forni et al., 
2013; Lucchi et al., 2013d). The successive Epochs were 
interrupted by quiescence periods associated with the 
major volcano-tectonic collapses, shifts of the eruptive 
vents, major chemical changes or the episodes of 
marine ingression and erosion which occurred during the 
recurrent sea-level oscillations of MIS 5 (Fig. 17; cf. Forni 
et al., 2013 for more details). 
�7�K�H���R�O�G�H�V�W���S�U�R�G�X�F�W�V���R�I���/�L�S�D�U�L�����(�S�R�F�K�V�����±�����������������������N�D����
are CA and high-K basaltic andesite to andesite lava 
�À�R�Z�V���D�Q�G���S�\�U�R�F�O�D�V�W�L�F���X�Q�L�W�V���U�H�O�D�W�H�G���W�R���D���V�H�U�L�H�V���R�I���H�U�X�S�W�L�Y�H��

�)�L�J���� ������ ���� �6�L�P�S�O�L�¿�H�G�� �J�H�R�O�R�J�L�F�D�O�� �P�D�S�� �R�I�� �/�L�S�D�U�L�� �D�F�F�R�U�G�L�Q�J�� �W�R��
the main UBUs. The main steps of eruptive history of Lipari 
(EE, Eruptive Epochs) are also shown by comparison with the 
unconformity-bounded units. Kilometric coordinates conform 
�W�R���W�K�H���*�D�X�V�V���%�R�D�J�D���6�\�V�W�H�P�����,�*�0������ �0�R�G�L�¿�H�G���I�U�R�P���/�X�F�F�K�L���H�W���D�O����

�����������G�������7�K�H���O�R�F�D�W�L�R�Q���R�I���W�K�H���¿�H�O�G�W�U�L�S���V�W�R�S�V���L�V���D�O�V�R���V�K�R�Z�Q��
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centres of both central-type (from north to south: Monte 
Chirica, Chiesa Vecchia, Pietrovito, Monte Mazzacaruso 
�D�Q�G���7�L�P�S�R�Q�H���&�D�U�U�X�E�E�R���V�W�U�D�W�R�F�R�Q�H�V�����D�Q�G���¿�V�V�X�U�D�O���W�\�S�H��
(early Monte Chirica, Fuori del Pertuso and Timpone 
�2�V�S�H�G�D�O�H�� �F�R�Q�H�V������ �P�R�V�W�O�\�� �G�L�V�W�U�L�E�X�W�H�G�� �D�O�R�Q�J�� �1�1�:�±�6�6�(��
to N-S lineaments. They crop out along the western 
sector of Lipari and are related to hydromagmatic and 
magmatic (Strombolian and effusive) phases of activity 
in shallow marine to subaerial environments. All the 
products of these Epochs are cut by marine terraces 
corresponding to paleoshorelines I (MIS 5e, 124 ka), 
II (MIS 5c, 100 ka) and III (MIS 5c, 81 ka).
The intermediate stages were fundamentally 
characterized by the construction of Monte S. Angelo 
���(�S�R�F�K�V�� ���±������ �������������� �N�D���� ���)�L�J���� ���������� �7�K�L�V�� �L�V�� �D�� �O�D�U�J�H����
polygenetic central-type stratocone characterized by 
hydromagmatic and (minor) Strombolian phases of 
activity that produced great volumes of pyroclastic 
deposits from PDCs and fallout, followed by the emission 
�R�I���K�L�J�K���D�V�S�H�F�W���U�D�W�L�R���E�O�R�F�N�\���O�D�Y�D���À�R�Z�V�����7�K�H���F�R�Q�H���J�U�R�Z�W�K��
was interrupted by two major (c. 10-ka-long) periods 
of volcanic inactivity and minor quiescences, and 

Fig. 17 - Sketch maps showing the distribution and structural 
control of the active eruptive vents during the successive 
Epochs of activity, sequences of eruptions (EE) and eruptions 
���(�5���� �R�I�� �W�K�H�� �/�L�S�D�U�L�� �Y�R�O�F�D�Q�L�F�� �F�R�P�S�O�H�[�� ���P�R�G�L�¿�H�G�� �I�U�R�P�� �)�R�U�Q�L�� �H�W��
al., 2013). Symbols: 1, crater rim; 2, lava dome foliation; 3, 
presumed transport direction of pyroclastic products; 4, main 
�O�D�Y�D���À�R�Z�����������Y�R�O�F�D�Q�L�F���D�O�L�J�Q�P�H�Q�W�����������F�D�O�G�H�U�D���W�\�S�H���F�R�O�O�D�S�V�H���U�L�P����
7, collapse rim of uncertain origin.
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recurrent phases of subaerial and marine erosion driven by the episodes of marine ingression during the 
high sea-level peaks of MIS 5e (124 ka), 5c (100 ka) and 5a (81 ka) (Lucchi et al., 2004). The W-E-aligned 
Monterosa scoria cones along the central-eastern coast of Lipari were constructed contemporaneously with the 
�H�D�U�O�\���S�K�D�V�H�V���R�I���D�F�W�L�Y�L�W�\���R�I���0�R�Q�W�H���6���$�Q�J�H�O�R�����(�S�R�F�K���������F�����������±���������N�D�������7�K�H���E�X�O�N���R�I���0�R�Q�W�H���6�����$�Q�J�H�O�R���Z�D�V���E�X�L�O�W���X�S��
during Epoch 5 (105 ka) by means of voluminous “leaf-bearing” pyroclastic products and cordierite-rich lava 
�À�R�Z�V�� ���'�L�� �0�D�U�W�L�Q�R�� �H�W�� �D�O������ �������������� �'�X�U�L�Q�J�� �W�K�H�� �O�D�W�H�V�W�� �S�K�D�V�H�V�� �R�I�� �9�X�O�F�D�Q�L�D�Q�� �D�F�W�L�Y�L�W�\�� �R�I�� �0�R�Q�W�H�� �6���� �$�Q�J�H�O�R�� ���(�S�R�F�K�� ������
�����±�������N�D�������W�K�H���0�R�Q�W�H���&�K�L�U�L�F�D���V�W�U�D�W�R�F�R�Q�H���Z�D�V���D�O�V�R���D�F�W�L�Y�H���L�Q���W�K�H���Q�R�U�W�K�H�U�Q���V�H�F�W�R�U���R�I���/�L�S�D�U�L�����D�Q�G���S�U�R�G�X�F�H�G���D���V�H�U�L�H�V��
�R�I���W�K�U�H�H���W�K�L�F�N���O�D�Y�D���À�R�Z�V���I�U�R�P���W�K�H���Z�H�V�W�H�U�Q���V�L�G�H���R�I���L�W�V���V�X�P�P�L�W���F�U�D�W�H�U��
The youngest stages of development of Lipari occurred after a c. 40-ka-long quiescence period following the 
end of Monte S. Angelo and Monte Chirica activity (Fig. 17). During this inactive period, corresponding to MIS 
4 to 3, Lipari has long remained in conditions of relative sea-level fall and lowstand, which triggered intense 
subaerial erosion and reworking of the existing volcanic reliefs that produced thick epiclastic accumulations, 
together with deposition of a thick succession of tephras from the outside of Lipari (Lucchi et al., 2008; Lucchi 
et al., 2013c).
Renewed activity in southern Lipari marked the onset of rhyolitic magmatism (Epochs 7-8, 43-20 ka), associated 
with the development of highly explosive eruptions to generate great volumes of pumice pyroclastic products 
�D�Q�G�� �W�K�H�� �H�P�L�V�V�L�R�Q�� �R�I�� �D�O�L�J�Q�P�H�Q�W�V�� �R�I�� �H�Q�G�R�J�H�Q�R�X�V�� �O�D�Y�D�� �G�R�P�H�V�� ���)�L�J���� ���������� �$�� �Y�R�O�X�P�L�Q�R�X�V�� �G�R�P�H���¿�H�O�G�� �Z�D�V�� �W�K�X�V��
�F�R�Q�V�W�U�X�F�W�H�G���W�R���W�K�H���V�R�X�W�K���R�I���W�K�H���Y�R�O�F�D�Q�R���W�H�F�W�R�Q�L�F���F�R�O�O�D�S�V�H�����Y�F�������F�X�W�W�L�Q�J���W�K�H���V�R�X�W�K�H�U�Q���À�D�Q�N�V���R�I���0�R�Q�W�H���6�����$�Q�J�H�O�R��
�L�Q���W�K�H���D�U�H�D���R�I�� �4�X�D�W�W�U�R�F�F�K�L���� �7�K�U�H�H���V�X�F�F�H�V�V�L�Y�H���J�U�R�Z�W�K���V�W�D�J�H�V���R�I�� �W�K�L�V���G�R�P�H���¿�H�O�G���R�F�F�X�U�U�H�G���I�R�O�O�R�Z�L�Q�J���D���U�H�F�X�U�U�H�Q�W��
eruptive scenario characterized by Subplinian explosive phases of activity followed by dome effusion, with late 
explosive phases sometimes resulting in the partial destruction of the dome surface (cf. Forni et al., 2013 for 
details). The emission of the latest domes of Monte Giardina-Monte Guardia-San Lazzaro was preceded by the 
reknown high-energy Monte Guardia explosive eruption (27-24 ka) producing a widespread pumice succession 
representing a fundamental stratigraphic marker on the whole of Lipari (De Rosa et al., 2003; Colella and 
�+�L�V�F�R�W�W�����������������D�Q�G���D�F�U�R�V�V���P�R�V�W���R�I���W�K�H���$�H�R�O�L�D�Q���D�U�F�K�L�S�H�O�D�J�R�����/�X�F�F�K�L���H�W���D�O���������������F�������7�K�L�V���V�X�F�F�H�V�V�L�R�Q���L�V���F�R�P�S�R�V�H�G��
of rhyolite hornblende-bearing pumice deposits from fallout and dilute PDCs, with an estimated volume of 
4.75x10 8 m 3�����6�K�H�U�L�G�D�Q���H�W���D�O���������������������7�K�H���0�R�Q�W�H���*�X�D�U�G�L�D���X�Q�L�W���L�V���G�D�W�H�G���D�W���E�H�W�Z�H�H�Q���������D�Q�G���������F�D�O���N�D���D�V���G�H�U�L�Y�H�G��
from calibration of the radiocarbon ages for charcoal fragments embedded within the Intermediate and Upper 
�%�U�R�Z�Q���7�X�I�I�V���I�R�X�Q�G���E�H�O�R�Z���D�Q�G���D�E�R�Y�H�����&�U�L�V�F�L���H�W���D�O�������������������������������/�X�F�F�K�L���H�W���D�O���������������������������F�������$���V�H�U�L�H�V���R�I���V�F�D�W�W�H�U�H�G��
�O�D�Y�D���G�R�P�H�V���Z�H�U�H���H�U�X�S�W�H�G���G�X�U�L�Q�J���O�D�W�H���(�S�R�F�K���������a�������N�D�����E�\���Q�R�U�W�K�±�V�R�X�W�K���W�H�F�W�R�Q�L�F���¿�V�V�X�U�H�V���D�O�R�Q�J���H�D�V�W�H�U�Q���/�L�S�D�U�L��
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(Castello, V.ne Canneto dentro, Capo Rosso, from south to north). This marked a change in the structural 
control on volcanic activity, and signalled a progressive shift to the north of the active vents. 
�7�K�H�� �+�R�O�R�F�H�Q�H�� �D�F�W�L�Y�L�W�\�� ���(�S�R�F�K�� ������ �������� �N�D������������ �$�'���� �R�F�F�X�U�U�H�G�� �L�Q�� �W�K�H�� �Q�R�U�W�K���H�D�V�W�H�U�Q�� �V�H�F�W�R�U�� �R�I�� �/�L�S�D�U�L�� ���)�L�J���� ���������� �$��
�F�R�P�S�R�V�L�W�H���Y�R�O�F�D�Q�L�F���V�\�V�W�H�P���F�R�P�S�R�V�H�G���R�I���U�K�\�R�O�L�W�L�F���S�X�P�L�F�H���V�X�F�F�H�V�V�L�R�Q�V���D�Q�G���Y�L�V�F�R�X�V���R�E�V�L�G�L�D�Q���O�D�Y�D���À�R�Z�V���G�H�Y�H�O�R�S�H�G��
through three successive sequences of eruptions that followed a recurrent eruptive pattern with initial Strombolian 
�W�R���6�X�E���S�O�L�Q�L�D�Q���H�[�S�O�R�V�L�R�Q�V���D�Q�G���O�D�W�H���R�E�V�L�G�L�D�Q���À�R�Z���H�I�I�X�V�L�R�Q�����7�K�H���9�D�O�O�R�Q�H���G�H�O���*�D�E�H�O�O�R�W�W�R���S�X�P�L�F�H�V���D�Q�G���3�R�P�L�F�L�D�]�]�R��
�R�E�V�L�G�L�D�Q���O�D�Y�D���À�R�Z���Z�H�U�H���H�P�L�W�W�H�G���D�W���F�������������N�D�����Z�K�H�U�H�D�V���P�R�V�W���R�I���W�K�H���0�R�Q�W�H���3�L�O�D�W�R���S�X�P�L�F�H���F�R�Q�H���D�Q�G�����O�L�N�H�O�\�����W�K�H��
�)�R�U�J�L�D���9�H�F�F�K�L�D���R�E�V�L�G�L�D�Q���O�D�Y�D���À�R�Z���Z�H�U�H���H�U�X�S�W�H�G���L�Q���$�'�������������7�K�H���5�R�F�F�K�H���5�R�V�V�H���R�E�V�L�G�L�D�Q���O�D�Y�D���À�R�Z���D�Q�G�����O�L�N�H�O�\�����W�K�H��
Lami eccentric cone in AD 1220 were the latest phases of activity of the Lipari volcanic complex. 
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�'�$�<���� nd : the Lipary itinerary

Counterclockwise tour by boat around the island of Lipari (Fig. 16) devoted to the observation and description 
of the main stratigraphic features of the volcanic succession, and its most important volcanic and volcano-
�W�H�F�W�R�Q�L�F���V�W�U�X�F�W�X�U�H�V�����3�D�U�W�L�F�X�O�D�U���D�W�W�H�Q�W�L�R�Q���Z�L�O�O���E�H���G�H�Y�R�W�H�G���W�R���W�K�H���Q�R�U�W�K���H�D�V�W�H�U�Q���F�R�D�V�W���Z�K�H�U�H���W�K�H���R�E�V�L�G�L�D�Q���O�D�Y�D���À�R�Z�V��
and pumice pyroclastic products of the Holocene to historic eruptive activity of Lipari crop out. 

STOP 2.1: (38°30’1”N, 14°57’45”E)

Locality: Spiaggia della Papesca-Canneto.
Focus: �+�R�O�R�F�H�Q�H���R�E�V�L�G�L�D�Q���O�D�Y�D���À�R�Z�V���D�Q�G���S�X�P�L�F�H���G�H�S�R�V�L�W�V�����9�D�O�O�R�Q�H���G�H�O���*�D�E�H�O�O�R�W�W�R�����3�R�P�L�F�L�D�]�]�R�����)�R�U�J�L�D���9�H�F�F�K�L�D����
Description: The north-eastern coastal sector of Lipari is mostly composed of rhyolitic pumice successions 
�D�Q�G���Y�L�V�F�R�X�V���R�E�V�L�G�L�D�Q���O�D�Y�D���À�R�Z�V���U�H�O�D�W�H�G���W�R���W�K�H���+�R�O�R�F�H�Q�H���W�R���P�H�G�L�H�Y�D�O���D�J�H���D�F�W�L�Y�L�W�\�����$�W���W�K�H���E�D�V�H���R�I���W�K�H���H�[�S�R�V�H�G��
succession there are the hydrothermally-altered Capo Rosso N-S-aligned lava domes (~20 ka) (Fig. 18a). 
They are covered by the discordant, widely-distributed Vallone del Gabellotto pumices (dated at 8.7-8.4 by 
�W�H�S�K�U�R�F�K�U�R�Q�R�O�R�J�\�����D�Q�G���W�K�H���3�R�P�L�F�L�D�]�]�R���R�E�V�L�G�L�D�Q���O�D�Y�D���À�R�Z�����R�Q���Z�K�L�F�K���W�K�H���D�V�\�P�P�H�W�U�L�F���0�R�Q�W�H���3�L�O�D�W�R���S�X�P�L�F�H���F�R�Q�H��
is constructed.
The widespread Vallone del Gabellotto pumice succession is the result of the initial high-energy explosive phases 
of the Holocene activity of Lipari. They are best exposed along the Vallone del Gabellotto gorge as a 130 m thick 
�V�X�F�F�H�V�V�L�R�Q���R�I���P�D�V�V�L�Y�H���W�R���S�O�D�Q�D�U���D�Q�G���F�U�R�V�V���V�W�U�D�W�L�¿�H�G���O�D�S�L�O�O�L���W�X�I�I�V���Z�L�W�K���O�D�U�J�H���V�F�D�O�H���Z�D�Y�\���E�H�G�I�R�U�P�V���D�Q�G���D���Y�D�U�L�D�E�O�H��
content of lithics, derived from deposition of dilute, dry-type PDCs and subordinate fallout (Fig. 18b). The activity 
was driven by both hydromagmatic processes and magmatic fragmentation as recorded in highly vesicular 
pumices combined with moderately vesicular, blocky and equant pumiceous clasts. Thickness and grain-size of 
either the whole succession or the individual beds and wavelength of the bedforms gradually decrease in radial 
directions from the vicinity of the Vallone del Gabellotto gorge. This is thus considered the source area, although 
there are no traces of a tuff-cone and/or crater due to the cover of younger deposits and intense erosion of the 
loose primary deposits. The Vallone del Gabellotto pumice succession is recognized across the whole central-
northern parts of Lipari and represents an important marker for correlations, with distal layers found on Panarea 
and Vulcano (Lucchi et al., 2008, 2013c) and the South Adriatic and Tyrrhenian cores (E1 tephra layer; Zanchetta 
�H�W���D�O������ �������������� �7�K�H���O�D�U�J�H���3�R�P�L�F�L�D�]�]�R���R�E�V�L�G�L�D�Q���O�D�Y�D���À�R�Z���Z�D�V���W�K�H�Q���H�P�L�W�W�H�G���I�U�R�P���W�K�H���H�D�V�W�H�U�Q���U�L�P���R�I�� �W�K�H���9�D�O�O�R�Q�H��
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del Gabellotto crater during the 
late stages of this activity (8.6 
�N�D������ �7�K�H�� �O�D�Y�D�� �À�R�Z�� �U�H�D�F�K�H�G�� �W�K�H��
coastal sector of Lipari as three 
lobes in the area of Spiaggia della 
�3�D�S�H�V�F�D�� ���)�L�J���� �����D������ �D�Q�G�� �À�R�Z�H�G��
down the submarine slope for a 
total length of 4.5 km (Gamberi 
�D�Q�G���0�D�U�D�Q�L������������������
Behind the village of Canneto, the 
tongue-like, bilobate obsidian 
�O�D�Y�D�� �À�R�Z�� �R�I�� �)�R�U�J�L�D�� �9�H�F�F�K�L�D�� �L�V��
well visible above the Vallone del 
Gabellotto pumice succession 
(Fig. 18a). The Forgia Vecchia 
�O�D�Y�D���À�R�Z���L�V���W�K�R�X�J�K�W���W�R���K�D�Y�H���E�H�H�Q��
emitted contemporaneously 
with the Monte Pilato activity 
���$�'�� ������������ �D�O�W�K�R�X�J�K�� �W�K�H�� �¿�V�V�L�R�Q��
track age of1.6 ka (Bigazzi 
�D�Q�G�� �%�R�Q�D�G�R�Q�Q�D�� ������������ �L�V�� �Q�R�W��
perfectly consistent. The lava 
�À�R�Z�� �H�P�L�V�V�L�R�Q�� �Z�D�V�� �S�U�H�F�H�G�H�G�� �E�\��
low-energy magmatic explosive 
phases recorded in massive 
to normal-graded, and planar 
�W�R�� �F�U�R�V�V���V�W�U�D�W�L�¿�H�G�� ���Y�H�V�L�F�X�O�D�U����
pumiceous lapilli-tuffs with 
a variable content of lithics 
deposited from fallout and dilute 

�)�L�J�����������±���9�H�Q�W�V���D�Q�G���S�U�R�G�X�F�W�V���R�I���W�K�H���+�R�O�R�F�H�Q�F�H���D�F�W�L�Y�L�W�\���R�I���/�L�S�D�U�L�����D�����3�D�Q�R�U�D�P�L�F���Y�L�H�Z��
along the north-eastern coast of Lipari in the area of Canneto where the main pyroclastic 
�D�Q�G�� �O�D�Y�D�� �S�U�R�G�X�F�W�V�� �R�I�� �W�K�H�� �+�R�O�R�F�H�Q�H�� �D�F�W�L�Y�L�W�\�� �D�U�H�� �Y�L�V�L�E�O�H���� �E���� �2�X�W�F�U�R�S�� �H�[�S�R�V�X�U�H�� �R�I�� �W�K�H��
Vallone del Gabellotto PDC deposits along the Vallone del Gabellotto gorge (thickness 
of the unit about 130 m).
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�3�'�&�V�� �R�I�� �O�L�P�L�W�H�G�� �G�L�V�S�H�U�V�D�O���� �7�K�H�V�H�� �S�U�R�G�X�F�W�V�� �F�R�Q�V�W�U�X�F�W�H�G�� �D�� �O�R�Z���S�U�R�¿�O�H�� �F�U�D�W�H�U�� �L�Q�� �W�K�H�� �D�U�H�D�� �R�I�� �3�L�U�U�H�U�D���� �I�U�R�P�� �W�K�H��
�H�D�V�W�H�U�Q���U�L�P���R�I���Z�K�L�F�K���W�K�H���)�R�U�J�L�D���9�H�F�F�K�L�D���O�D�Y�D���À�R�Z���Z�D�V���R�X�W�S�R�X�U�H�G����

Points-for-discussion  
• Control of tectonic activity on the development of Holocene to late Medieval activity on Lipari
• Volcanic hazard of low-energy explosive phases in currently inhabited areas

STOP 2.2: (38°31’3”N, 14°57’34”E)

Locality: Walk along the road from  Porticello to Acquacalda
Focus: �3�X�P�L�F�H���G�H�S�R�V�L�W�V���D�Q�G���R�E�V�L�G�L�D�Q���O�D�Y�D���À�R�Z���U�H�O�D�W�H�G���W�R���W�K�H historic to medieval activity of Lipari (Monte Pilato, 
Rocche Rosse)
Description:  In the area of the Porticello quarry, there is a spectacular view on the internal structure of the 
Monte Pilato pumice cone. This is a 350 m high pumice cone open to the NE, with a 1 km large crater rim and 
average slope angles of 25-30°, constructed by a hundred of metres thick sequence of whitish pumice deposits 
�H�[�S�R�V�H�G���L�Q���W�K�H���T�X�D�U�U�L�H�V���G�H�H�S�O�\���F�X�W�W�L�Q�J���L�W�V���F�U�D�W�H�U���U�L�P�V�����)�L�J���������������7�K�H�V�H���F�R�Q�V�L�V�W���R�I���W�K�L�F�N���O�D�\�H�U�V���R�I���D�S�K�L�U�L�F���S�X�P�L�F�H��
lapilli, bombs and ash with scattered lithic clasts and abundant accretionary lapilli towards the top produced from 
�I�D�O�O�R�X�W���D�Q�G���G�L�O�X�W�H���W�R���F�R�Q�F�H�Q�W�U�D�W�H���3�'�&�V�����$���V�L�J�Q�L�¿�F�D�Q�W���S�D�U�W���R�I���W�K�H���V�X�F�F�H�V�V�L�R�Q���F�D�Q���E�H���L�Q�W�H�U�S�U�H�W�H�G���D�V���G�X�H���W�R���V�H�F�R�Q�G�D�U�\��
volcaniclastic processes along the steep slopes of the growing cone. The Monte Pilato succession is composed 
of highly vesicular pumices coexisting with poorly vesicular blocky clasts, which indicates that this explosive 
�D�F�W�L�Y�L�W�\���Z�D�V���G�U�L�Y�H�Q���E�\���E�R�W�K���H�Q�G���P�H�P�E�H�U���I�U�D�J�P�H�Q�W�D�W�L�R�Q���P�H�F�K�D�Q�L�V�P�V�����'�H�O�O�L�Q�R���D�Q�G���/�D���9�R�O�S�H�������������������Z�L�W�K���P�D�J�P�D�W�L�F��
�I�U�D�J�P�H�Q�W�D�W�L�R�Q���R�F�F�X�U�U�H�G���G�X�U�L�Q�J���W�K�H���L�Q�L�W�L�D�O���S�K�D�V�H�V���R�I���W�K�H���H�U�X�S�W�L�R�Q�����D�Q�G���P�D�J�P�D�±�Z�D�W�H�U���L�Q�W�H�U�D�F�W�L�R�Q���R�F�F�X�U�U�H�G���G�X�U�L�Q�J��
the subsequent phases particularly along the outer portions of the conduit. The Monte Pilato activity is dated at 
AD 776 on the basis of a 14C calibrated age for short-lived carbonized plant fragments contained within the basal 
portion of the Monte Pilato succession (Keller, 2002). Consistently, the Monte Pilato pumices cover Greco-Roman 
ruins in the archeological site of Contrada Diana near the village of Lipari, which provides a generic Late Roman 
�D�J�H�����$�'�����±��th  century). Moreover, the historical report by monk Gregorius travelling through Lipari in AD 787 
likely described the ongoing explosive activity of Monte Pilato. The M. Pilato succession crops out over most of 
the north-eastern sector of Lipari, mantling the topography above a laterally persistent palaeosol affecting the 
Vallone del Gabellotto pumice succession. Distal layers are also recognized on the islands of Vulcano, Panarea 
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and Stromboli (Lucchi et 
al., 2008, 2013c).
In the inner crater zone, 
there is an erosional 
contact between the 
Monte Pilato pumices and 
the pyroclastic deposits 
that preceded the effusion 
of the Rocche Rosse 
�R�E�V�L�G�L�D�Q�� �O�D�Y�D�� �À�R�Z�� �I�U�R�P��
the NE side of the crater. 
This is a tongue-like 
rhyolite coulee (up to 60 
m thick) with spectacular 
�U�D�P�S�V�� �D�Q�G�� �À�R�Z�� �I�R�O�L�D�W�L�R�Q����
and blocky and rough 
surface, representing 
one of the best examples 
of an obsidian-rich lava 
�À�R�Z�� ���F�I���� �&�D�V�� �D�Q�G�� �:�U�L�J�K�W��
�������������� �7�K�H�� �W�K�L�F�N�� �E�D�V�D�O��
carapace and internal 
structure characterized 
by steep, subvertical, 
�À�R�Z�� �U�D�P�S�� �V�W�U�X�F�W�X�U�H�V�� �D�Q�G��
�I�R�O�G�V�����)�L�J���� �����E���F���� �F�X�U�Y�L�Q�J��
down to subhorizontal 
�À�R�Z���I�R�O�L�D�W�L�R�Q���D�U�H���H�[�S�R�V�H�G��
in the area of Porticello. 
The coulee surface, well 

�)�L�J�����������±�����D�����9�L�H�Z���I�U�R�P���3�R�U�W�L�F�H�O�O�R���R�I���W�K�H���0�����3�L�O�D�W�R���F�U�D�W�H�U���U�L�P���D�Q�G���5�R�F�F�K�H���5�R�V�V�H���R�E�V�L�G�L�D�Q���O�D�Y�D��
�À�R�Z�����7�R���E�H���Q�R�W�H�G���W�K�D�W���W�K�H���0�����3�L�O�D�W�R���F�U�D�W�H�U���U�L�P���L�V���G�H�H�S�O�\���F�X�W���E�\���T�X�D�U�U�\���D�F�W�L�Y�L�W�\�����7�K�H���V�X�U�I�D�F�H���R�I��
�5�R�F�F�K�H���5�R�V�V�H���O�D�Y�D���À�R�Z���L�V���Y�L�V�L�E�O�H���D�O�R�Q�J���W�K�H���U�R�D�G���I�U�R�P���3�R�U�W�L�F�H�O�O�R���W�R���$�F�T�X�D�F�D�O�G�D�����Z�K�H�U�H���I�R�O�G�����E����
and rampart (c) structures are exposed, together with lava microfoliation.
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visible along the coast road from Porticello to Acquacalda, is typically blocky and rough with concentric curved 
�F�U�D�F�N�V�����Z�L�W�K���H�[�S�R�V�X�U�H�V���R�I���U�D�P�S�D�U�W���W�H�U�P�L�Q�D�W�L�R�Q�V�����6�H�Y�H�U�D�O���R�X�W�F�U�R�S�V���R�I���W�K�H���L�Q�Q�H�U���O�D�Y�D���À�R�Z���V�K�R�Z���W�K�D�W���L�W�V���I�R�O�L�D�W�H�G��
structure consists of dense interbanding of obsidian, pumiceous and lithic rhyolite layers and is frequently 
�I�R�O�G�H�G�����3�X�U�H���R�E�V�L�G�L�D�Q���S�R�U�W�L�R�Q�V���D�U�H���Y�L�V�L�E�O�H�����D�O�W�K�R�X�J�K���L�W���L�V���O�D�U�J�H�O�\���V�S�K�H�U�X�O�L�W�L�F�����P�P�����W�R���F�P�����U�R�X�Q�G�H�G���¿�E�U�R�X�V���E�R�G�L�H�V��
�R�I�� �N���I�H�O�G�V�S�D�U�� �F�U�\�V�W�D�O�V�� �U�H�V�X�O�W�L�Q�J�� �I�U�R�P�� �F�R�R�O�L�Q�J�� �S�U�R�F�H�V�V�H�V�� �D�Q�G�� �J�O�D�V�V�� �G�H�Y�H�W�U�L�¿�F�D�W�L�R�Q���� �R�U�� �S�H�U�O�L�W�L�]�H�G�� ���D�P�R�U�S�K�R�X�V��
volcanic glass tipically formed by hydration of obsidian interacting with atmospheric water). 

Points-for-discussion  
• �)�D�F�W�R�U�V���I�D�Y�R�X�U�L�Q�J���W�K�H���L�Q�F�U�H�D�V�H�G���P�R�E�L�O�L�W�\���D�Q�G���D�Q�R�P�D�O�R�X�V���O�H�Q�J�W�K���R�I���R�E�V�L�G�L�D�Q���U�L�F�K���O�D�Y�D���À�R�Z�V��

STOP 2.3: (38°31’22”N, 14°55’39”E)

Locality: Scoglio dell’Immeruta
Focus: Tephra layers from outside Lipari (e.g. Brown Tuffs) and Last Interglacial marine terraces.
Description:  Along the whole western coast of Lipari, the stratigraphic motif is that of marine terraces cutting 
the older volcanic products (267-150 ka). The marine terraces are recognized at varying elevations representing 
the evidence of the paleoshorelines I (43-45 metres asl, MIS 5e=124 ka), II (23-27 m, MIS 5c=100 ka) and 
III (about 12 m, MIS 5a=81 ka). Their most visible features are metre-thick, laterally persistent horizons of 
coarse transgressive conglomerates consisting of well-rounded pebbles to boulders lying above sharp marine 
erosional surfaces (Fig. 20a), representing the transverse to longitudinal sections of the terraces. Cross- to 
planar-laminated sands deposited in late transgressive to highstand conditions of paleoshoreline II are exposed 
at Cala Sciabeca. The terraces are generally arranged in a downstepping pattern with older terraces located 
at higher elevations as a result of a long-term tectonic crustal uplift on a regional scale affecting Lipari at a 
�U�H�O�D�W�L�Y�H�O�\���F�R�Q�V�W�D�Q�W���P�H�D�Q���U�D�W�H���R�I�������������P���N�D���I�U�R�P���W�K�H���/�D�V�W���,�Q�W�H�U�J�O�D�F�L�D�O�����/�X�F�F�K�L����������������
All the terraces are homogeneously sealed by a thick pyroclastic succession of tephra layers of external provenance 
extending back to c. 70 ka (Lucchi et al., 2008, 2013c) (Fig. 20a-b), together with some pyroclastic layers related 
to the southern activity of Lipari during Epochs 7-8. The external tephras recognized on Lipari are the distal fallout 
layers originated from high-energy eruptions with source in the Campanian area or other Aeolian volcanoes. Most 
of them are the subaerial equivalents of widespread tephrostratigraphical marker beds in the deep-sea and lake 
sediment records (see Wulf et al., 2004 for a wider review). The most prominent products are brownish ash deposits 
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known as Brown Tuffs (Crisci et al., 
�������������� �U�H�F�R�J�Q�L�]�H�G�� �R�Q�� �P�R�V�W�� �R�I�� �W�K�H��
Aeolian islands (Lucchi et al., 2008, 
2013c). They mantle most of the 
surface of Lipari with thickness 
variations controlled by the pre-
depositional topography, ranging 
from a few tens of centimetres on 
the palaeo-reliefs to a maximum 
of c. 20 m in the morphological 
depressions. They have a typical 
lithological and textural appearance 

�)�L�J���� ������ �±�� �9�L�H�Z�� �R�I�� �W�K�H�� �V�W�U�D�W�L�J�U�D�S�K�L�F��
succession along the western coastal 
cliff of Lipari in the area of Scoglio 
dell’Immeruta. a) Blocky and brecciated 
�O�D�Y�D���À�R�Z�V�����O�D�����R�U�L�J�L�Q�D�W�H�G���I�U�R�P���W�K�H���&�K�L�H�V�D��
Vecchia cone (Epoch 2) are cut by a 
marine terrace of the paleoshoreline I 
(MIS 5e, 124 ka). This is covered by 
a pyroclastic succession (ps) including 
local and external tephra layers dated 
back to c. 70 ka. This stratigraphic motif 
is well exposed on the sides of a couple 
of conjugate normal faults (F1 and F2) 
�W�K�D�W�� �E�R�X�Q�G�� �D�� �1�:�±�6�(���R�U�L�H�Q�W�H�G�� �J�U�D�E�H�Q����
b) Detail of the tephra succession 
including different layers of Brown Tuffs, 
the Grey Porri Tuffs and Lower Pollara 
Tuffs from Salina, the Ischia Tephra and 
the Monte Guardia pyroclastic products 
of Lipari.
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�R�I���P�D�V�V�L�Y�H�����X�Q�V�W�U�D�W�L�¿�H�G�����Z�H�D�N�O�\���F�R�K�H�U�H�Q�W���W�X�I�I�V���F�R�P�S�R�V�H�G���R�I���J�O�D�V�V���I�U�D�J�P�H�Q�W�V���D�Q�G���P�L�Q�R�U���F�U�\�V�W�D�O�V�����Z�L�W�K���G�L�V�W�L�Q�F�W�L�Y�H��
�W�U�D�F�K�\���D�Q�G�H�V�L�W�L�F���J�O�D�V�V���F�R�P�S�R�V�L�W�L�R�Q�����3�U�H�Y�L�R�X�V�O�\���L�Q�W�H�U�S�U�H�W�H�G���D�V���³�W�X�I�À�R�H�V�V�´���Z�L�Q�G���U�H�Z�R�U�N�H�G���S�U�R�G�X�F�W�V���R�U���S�D�O�D�H�R�V�R�L�O�V����
they are now assumed as the distal fallout ash accumulations of large-scale hydromagmatic explosive eruptions 
from the area of La Fossa caldera on Vulcano (Lucchi et al., 2008, 2013c; De Rosa et al., 2016), with some layers 
deposited from dilute PDCs in south Lipari and Vulcano (near to the source). They are stratigraphically subdivided 
�L�Q�W�R�� �W�K�H�� �/�R�Z�H�U�� �������±������ �N�D������ �,�Q�W�H�U�P�H�G�L�D�W�H�� �������±������ �N�D���� �D�Q�G�� �8�S�S�H�U�� �%�U�R�Z�Q�� �7�X�I�I�V�� �������±���� �N�D���� �E�D�V�H�G�� �R�Q�� �L�Q�W�H�U�O�D�\�H�U�H�G��
(dated) tephras. An estimated volume in the range of hundreds of million cubic meters is estimated for The 
Upper Brown Tuffs (Dellino et al., 2011), which constrains, in terms of magma volume, the maximum eruptive 
potentiality of the past eruptions of Vulcano. Accordingly, this is the highest magnitude eruption of the Aeolian 
volcanoes, with important implications on the quantitative assessment of the volcanic risk and eruptive scenarios 
over the short and long term.
�2�W�K�H�U�� �W�H�S�K�U�D�� �O�D�\�H�U�V�� �D�U�H�� �L�Q�W�H�U�O�D�\�H�U�H�G�� �Z�L�W�K�L�Q�� �W�K�H�� �%�U�R�Z�Q�� �7�X�I�I�V�� �V�X�F�F�H�V�V�L�R�Q���� �1�R�W�� �D�O�O�� �R�I�� �W�K�H�P�� �D�U�H�� �Y�L�V�L�E�O�H�� �L�Q�� �W�K�H��
area of Scoglio dell’Immeruta, as in most of the outcrops of this pyroclastic succession, due to discontinuous 
�S�U�R�F�H�V�V�H�V���R�I���H�P�S�O�D�F�H�P�H�Q�W���D�Q�G���V�X�E�V�H�T�X�H�Q�W���H�U�R�V�L�R�Q���R�I���¿�Q�H���D�V�K���S�U�R�G�X�F�W�V�����2�Q�H���R�I���W�K�H���P�D�L�Q���P�D�U�N�H�U���E�H�G�V���L�V���W�K�H��
Ischia Tephra, recognized on most of the Aeolian archipelago and in Mediterranean region (Lucchi et al., 2008; 
2013c). This is a distinctive titanite and acmite-bearing alkali-trachytic ash bed, Ar/Ar dated at 56±4 ka (Kraml 
�H�W���D�O�������������������D�Q�G���F�R�U�U�H�O�D�W�H�G���Z�L�W�K���W�K�H���G�H�H�S���V�H�D���<�������W�H�S�K�U�D�����.�H�O�O�H�U���H�W���D�O���������������������U�H�D�F�K�L�Q�J���R�Q���/�L�S�D�U�L���D���P�D�[�L�P�X�P��
thickness of 20 cm. This is the distal fallout layer related to the Monte Sant’Angelo Unit of the Epomeo Green 
�7�X�I�I���&�\�F�O�H���I�U�R�P���W�K�H���L�V�O�D�Q�G���R�I���,�V�F�K�L�D���L�Q���W�K�H���&�D�P�S�D�Q�L�D�Q���D�U�H�D�����.�H�O�O�H�U���H�W���D�O�������������������.�H�O�O�H�U���������������:�X�O�I���H�W���D�O���������������������$��
couple of tephra layers from the island of Salina are also interlayered: Grey Porri Tuffs and Lower Pollara Tuffs. 
�7�K�H�� �*�U�H�\�� �3�R�U�U�L�� �7�X�I�I�V���� �G�D�W�H�G�� �D�W�� �����±������ �N�D���� �F�R�Q�V�L�V�W�� �R�I�� �D�� ������ �P�� �W�K�L�F�N�� ���1�:���W�R���6�(�� �G�H�F�U�H�D�V�L�Q�J���� �V�X�F�F�H�V�V�L�R�Q�� �R�I�� �J�U�H�\��
pumices and scoriae produced by fallout and PDCs related to the initial explosive phases of activity of Monte dei 
�3�R�U�U�L�����.�H�O�O�H�U���������������/�X�F�F�K�L���H�W���D�O���������������D�������Z�L�W�K���D���W�\�S�L�F�D�O���&�$���E�D�V�D�O�W�L�F���D�Q�G�H�V�L�W�L�F���W�R���D�Q�G�H�V�L�W�L�F���E�X�O�N���F�R�P�S�R�V�L�W�L�R�Q�����7�K�H��
Lower Pollara Tuffs, dated at 27.5 cal ka, are the initial explosive products of the Pollara crater on Salina (Keller 
�������������&�D�O�D�Q�F�K�L���H�W���D�O�������������������/�X�F�F�K�L���H�W���D�O���������������D�������D�Q�G���D�U�H���U�H�S�U�H�V�H�Q�W�H�G���R�Q���/�L�S�D�U�L���E�\���D���G�L�V�W�D�O���I�D�O�O�R�X�W���O�D�\�H�U���R�I���G�D�U�N��
basaltic andesitic scoriae upwards passing to light-coloured andesitic to rhyolitic pumices, widely distributed on 
most of the island with thickness SEwards decreasing from 45 to 30 cm. 
Three distinct layers of pumice pyroclastic deposits relative to the distinct phases of rhyolitic activity in southern 
Lipari (Punta di Perciato, Falcone, Monte Guardia) are interlayered within the Brown Tuffs succession, although 
they are not invariably visible. The most important and clearly visible is the Monte Guardia pyroclastic unit, 
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widely distributed across most of Lipari and representing one of the most voluminous successions of the island. 
Distal Monte Guardia fallout layers of pumiceous ash and lapilli with obsidian fragments are recognized on 
Salina, Vulcano, Panarea and Stromboli. 

Points-for-discussion  
• Long-term hazard scenario for widespread explosive eruptions from La Fossa cone of Vulcano
• Recognition of distal tephra layers in a terrestrial stratigraphic record and their potential for stratigraphic 

correlation and hazard evaluation

STOP 2.4: (38°29’18”N, 14°53’59”E)

Locality: Bruca-Cala Fico.
Focus: �2�O�G�H�U���Y�R�O�F�D�Q�L�F���H�G�L�¿�F�H�V���D�Q�G marine terraces of MIS 5 (Tyrrhenian stage) and interlayered volcanic products.
Description: ���7�K�H���R�O�G�H�V�W���/�L�S�D�U�L���S�U�R�G�X�F�W�V�����F���������������������N�D�����D�U�H���H�[�S�R�V�H�G���D�O�R�Q�J���W�K�H���Z�H�V�W���F�R�D�V�W���R�I���W�K�H���L�V�O�D�Q�G�����7�K�H�\���D�U�H��
�O�D�Y�D���À�R�Z�V���D�Q�G���K�\�G�U�R�P�D�J�P�D�W�L�F���S�\�U�R�F�O�D�V�W�L�F���S�U�R�G�X�F�W�V���Z�L�W�K���P�L�Q�R�U���V�F�R�U�L�D�H���W�K�D�W���E�X�L�O�W���X�S���D���Q�X�P�E�H�U���R�I���F�H�Q�W�U�H�V���P�R�V�W�O�\��
�D�O�L�J�Q�H�G�� �L�Q�� �1���6�� �G�L�U�H�F�W�L�R�Q���� �7�K�H�� �¿�V�V�X�U�D�O���W�\�S�H�� �O�D�Y�D���V�F�R�U�L�D�� �F�R�Q�H�V�� �Z�L�W�K�� �V�W�H�H�S�� �V�O�R�S�H�V�� �R�I�� �7�L�P�S�R�Q�H�� �3�D�W�D�V�R�� ���������� �P������
�7�L�P�S�R�Q�H���2�V�S�H�G�D�O�H�������������P�����D�Q�G���9�D�O�O�H���G�L���3�H�U�R�������������P�����D�U�H���S�D�U�W�L�F�X�O�D�U�O�\���Y�L�V�L�E�O�H�����7�K�H���0�����0�D�]�]�D�F�D�U�X�V�R���V�W�U�D�W�R�F�R�Q�H��
(Fig. 21a) is characterized by thick accumulations of chaotic pyroclastic-breccias composed of moderately 
�Y�H�V�L�F�X�O�D�U�� �W�R�� �V�F�R�U�L�D�F�H�R�X�V�� �F�O�D�V�W�V�� �D�Q�G�� �L�Q�W�H�U�O�D�\�H�U�H�G�� �W�K�L�Q�� �O�D�Y�D�� �À�R�Z�V�� �U�H�O�D�W�H�G�� �W�R�� �6�W�U�R�P�E�R�O�L�D�Q�� �D�Q�G�� �H�I�I�X�V�L�Y�H�� �S�K�D�V�H�V��
of activity, and subsequent re-deposition along the steep volcanic slopes (leading to abrasion, rounding and 
breakage of the loose lava and scoriaceous fragments). Highly brecciated lava products crop out in the isolated 
Pietra del Bagno islet located off the west coast of Lipari, representing the remnants of generic volcaniclastic 
�X�Q�L�W�V���R�U�L�J�L�Q�D�W�H�G���I�U�R�P���W�K�H���0�����0�D�]�]�D�F�D�U�X�V�R���H�G�L�¿�F�H�����7�K�L�F�N�����P�D�V�V�L�Y�H���O�D�Y�D���À�R�Z�V���Z�L�W�K���H�Y�L�G�H�Q�W���M�R�L�Q�W�L�Q�J���D�U�H���H�[�S�R�V�H�G��
�L�Q�� �W�K�H�� �F�D�S�H�V�� �R�I�� �6�F�R�J�O�L�R�� �O�H�� �7�R�U�U�L�F�H�O�O�H���� �3�X�Q�W�D�� �3�D�O�P�H�W�R�� �D�Q�G�� �3�X�Q�W�D�� �G�L�� �&�X�J�Q�R�� �/�X�Q�J�R���� �2�Y�H�U�D�O�O���� �W�K�H�V�H�� �S�U�R�G�X�F�W�V�� �D�U�H��
homogeneously CA basaltic andesites, which represent the most primitive rock types on Lipari.
�,�Q���W�K�H���F�R�D�V�W�D�O���V�H�F�W�R�U���E�H�W�Z�H�H�Q���%�U�X�F�D���D�Q�G���&�D�O�D���)�L�F�R���W�K�H�U�H���L�V���W�K�H���E�H�V�W���¿�H�O�G���H�[�S�R�V�X�U�H���R�I���W�K�H���V�H�T�X�H�Q�F�H���R�I���7�\�U�U�K�H�Q�L�D�Q��
marine terraces and interlayered volcanic products. Metre-thick, laterally persistent horizons of coarse 
transgressive conglomerates consisting of well-rounded pebbles to boulders lying above sharp marine erosional 
surfaces are well visible, terminating landwards in terrace inner margins best exposed at P. delle Grotticelle 
(paleoshoreline II) and Cala Fico (paleoshoreline I; Fig. 21a). Carbonate buildups consisting of calcareous algae 
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and serpulids englobing mollusc shells (and corals) are associated with the boulder conglomerates in some 
places near to Cala Fico. The stacking pattern of terraces at different elevations is well exposed between Cala 
Fico and P. del Cugno Lungo where the terrace of palaeoshoreline I is bordered by an inner margin at c. 45 m 
and is cross-cut by the paleoshoreline II terrace found at lower elevations (inner margin at c. 25 m). 
In the sector of Bruca (Fig. 21b), the terraces are interlayered with the Monte S.Angelo products of Epochs 5 
(105 ka). There, the paleoshoreline I marine terrace deposits formed during MIS 5e (124 ka) are found at elevations 
of 5-15 m asl (lower than usual) as a consequence of local tectonic vertical displacement along a series of normal 
faults. This terrace is directly covered by the cordierite-rich lavas (and leaf-bearing pyroclastics) relative to Monte 
S.Angelo (Epoch 5, 105 ka). These products are in turn cut by terraces related to paleoshorelines II (MIS 5c=100 
ka) and III (MIS 5a=81 ka). The most feasible scenario implies that the successive sea-level transgressions of 
�0�,�6�����F���D�Q�G�����D���S�D�U�W�O�\���R�U���F�R�P�S�O�H�W�H�O�\���À�R�R�G�H�G���W�K�H���R�O�G�H�U���S�D�O�H�R�V�K�R�U�H�O�L�Q�H���,�� �W�H�U�U�D�F�H���D�V���D���F�R�Q�V�H�T�X�H�Q�F�H���R�I���L�W�V���Y�H�U�W�L�F�D�O��
displacement, thus generating a (not-typical) vertical stacking succession. The stratigraphic relationships between 
the cordierite-rich lavas and successive terraces are recognized because the terraces of palaeoshorelines II and 
III are almost entirely composed of clasts with a distinctive cordierite-bearing lithological and petrochemical 
appearance, which are instead completely absent in the terrace deposits of palaeoshoreline I. 

Points-for-discussion  
• �,�Q�W�H�U�S�O�D�\�� �E�H�W�Z�H�H�Q�� �Y�R�O�F�D�Q�L�F�� �D�F�W�L�Y�L�W�\���� �V�H�D���O�H�Y�H�O�� �À�X�F�W�X�D�W�L�R�Q�V�� �D�Q�G�� �F�U�X�V�W�D�O�� �X�S�O�L�I�W�� �L�Q�� �W�K�H�� �H�Y�R�O�X�W�L�R�Q�� �R�I�� �D�� �F�R�D�V�W�D�O��

volcano during the Late Quaternary

STOP 2.5: (38°27’1”N, 14°56’30”E)

Locality: Scogliera sotto il Monte (south-west Lipari)
Focus: Southern rhyolitic dome-complex 
Description:  The southern sector of Lipari is entirely constructed by a voluminous NNW-SSE-elongated rhyolitic 
�G�R�P�H���¿�H�O�G���F�R�Q�V�W�L�W�X�W�H�G���E�\���D�Q���D�O�W�H�U�Q�D�Q�F�H���R�I���S�X�P�L�F�H���G�H�S�R�V�L�W�V���D�Q�G���H�Q�G�R�J�H�Q�R�X�V���O�D�Y�D���G�R�P�H�V�����,�Q���W�K�H���D�U�H�D���R�I���6�S�L�D�J�J�L�D��
�9�����0�X�U�L�D�����W�K�H���S�\�U�R�F�O�D�V�W�L�F�V���S�U�R�G�X�F�W�V���U�H�O�D�W�H�G���W�R���W�K�H���G�R�P�H���¿�H�O�G���F�O�L�P�E���R�Y�H�U���W�K�H���F�R�O�O�D�S�V�H�����Y�F�������W�K�D�W���D�I�I�H�F�W�H�G���W�K�H���V�R�X�W�K��
�H�D�V�W�H�U�Q���À�D�Q�N���R�I���7�L�P�S�R�Q�H���&�D�U�U�X�E�E�R�����P�D�U�N�L�Q�J���D���S�U�L�P�D�U�\���X�Q�F�R�Q�I�R�U�P�L�W�\�����$���Q�D�W�X�U�D�O���V�W�U�D�W�L�J�U�D�S�K�L�F���V�H�F�W�L�R�Q���D�F�U�R�V�V���W�K�H��
�S�U�R�G�X�F�W�V���R�I���W�K�H���V�R�X�W�K�H�U�Q���G�R�P�H���¿�H�O�G���L�V���S�D�U�W�L�F�X�O�D�U�O�\���H�[�S�R�V�H�G���D�O�R�Q�J���W�K�H���Z�H�V�W�H�U�Q���V�L�G�H���R�I���W�K�L�V���G�R�P�H���¿�H�O�G���E�H�W�Z�H�H�Q��
Spiaggia V. Muria and P. della Crapazza (Fig. 22).
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�)�L�J���� ������ �±�� ���D���� �%�H�V�W�� �H�[�S�R�V�X�U�H��
of the terrace of paleoshoreline I 
along the coastal cliff of Cala Fico, 
�Z�H�V�W�� �/�L�S�D�U�L���� �Z�L�W�K�� �¿�H�O�G�� �H�Y�L�G�H�Q�F�H��
of the main features and inner 
margin at c. 45m asl. The terrace 
is carved into lavas of the M. 
Mazzacaruso cone (MA), visible 
in the background, and is sealed 
by a continuous pyroclastic cover 
including Brown Tuffs, Grey Porri 
Tuffs and M. Guardia pyroclastics. 
(b) The coastal cliff of Bruca 
shows a natural stratigraphic 
section across the succession of 
MIS 5 terraces and interlayered 
volcanic products. From the base 
to the top, the following units are 
recognized: (i) volcanic products 
�R�I�� �0���� �0�D�]�]�D�F�D�U�X�V�R�� ���0�$���� ����������������
ka); (ii) palaeoshoreline I terrace 
deposits (124 ka), displaced along 
a series of normal faults (F); (iii) 
�D�� �O�D�Q�G�V�O�L�G�H�� �D�Q�G�� �W�K�H�� �À�R�Z�� �I�U�R�Q�W�� �R�I��
the cordierite-rich lavas of M. 
�6���$�Q�J�H�O�R�����&�2�������������N�D�������Z�K�L�F�K���D�U�H��
also visible in the background; 
(iv) palaeoshorelines II and III 
�W�H�U�U�D�F�H�� �G�H�S�R�V�L�W�V�� ���������±������ �N�D������
set in a downstepping stacking 
pattern; (v) pyroclastic succession 
including the Brown Tuffs (BT), 
Grey Porri Tuffs (GPT) and M. 
Guardia pyroclastic unit (MG).
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The oldest products in this sector are the 
�U�H�P�Q�D�Q�W�V�� �R�I�� �W�K�H�� �W�Z�R�� �H�Q�G�R�J�H�Q�R�X�V�� �1�1�:�±�6�6�(��
aligned lava domes of P. del Perciato (Fig. 22a) 
and P. di Levante (Fig. 22b), together with 
the isolated rocks of le Formiche, Pietralunga 
and Pietra Menalda (known as “Faraglioni”) 
representing the remants of eroded domes. 
These domes are discontinuously surmounted 
by a whitish pumiceous pyroclastic succession 
�R�I���P�D�V�V�L�Y�H���W�R���F�U�R�V�V���V�W�U�D�W�L�¿�H�G���O�D�S�L�O�O�L���W�X�I�I�V���U�H�O�D�W�H�G��
to explosive phases that partially destroyed the 
underlying domes (as inferred by the occurrence 
of abundant dome-type lithics in proximal areas).
Renewed activity occurred from vents in the area 
of Falcone (43-40 ka). Intitial explosive activity 

�)�L�J�����������±���$�O�R�Q�J���W�K�H���F�R�D�V�W�D�O���F�O�L�I�I�V���R�I���3�����G�H�O���3�H�U�F�L�D�W�R�����D����
and Punta di Levante (b) a natural stratigraphic section 
is exposed across the rhyolitic products building up 
�W�K�H�� �V�R�X�W�K�H�U�Q�� �G�R�P�H���¿�H�O�G�� �R�I�� �/�L�S�D�U�L���� �)�U�R�P�� �W�K�H�� �E�D�V�H�� �W�R��
the top, the following units are visible: i) lava domes 
of P. del Perciato (PE 1) and overlying pumices (PE 2); 
ii) pumiceous succession of Falcone (FA 1) and the 
overlying domes (FA 2); iii) pyroclastic succession of 
M. Guardia (MG) and lava domes of San Lazzaro, M. 
Guardia and M. Giardina (GU). A layer of Intermediate 
Brown Tuffs from Vulcano (IBT) and the embedded 
Y-5 tephra layer is interlayered contributing to the 
�G�H�¿�Q�L�W�L�R�Q�� �R�I�� �W�K�H�� �V�W�U�D�W�L�J�U�D�S�K�L�F�� �U�H�O�D�W�L�R�Q�V�K�L�S�V�� �E�H�W�Z�H�H�Q��
distinct levels of domes and pyroclastics. A spectacular 
view on the onion-skin foliated inner structure of one 
of the endogenous domes of P. del Perciato (PE 1) is 
visible at the P. di Perciato cape (a).



48

itin
e

ra
ry

Active volcanoes in southern Italy (Etna, Stromboli, Vulcano and Lipari) and their multi-hazard
F. Lucchi - E. Nicotra - M. Coltelli - G. De Astis - C. Bonadonna - D. Cavallaro

�J�H
�R

�O
�R

�J�L�F
�D

�O
���¿

�H
�O

�G
���W

�U
�L�S

�V
���D

�Q
�G

���P
�D

�S
�V

������������������������������

�K�W�W�S�V�������G�R�L���R�U�J�������������������*�)�7����������������

produced a thick whitish pumiceous succession consisting of multiple depositional units from dilute PDCs characterized 
�E�\�� �D�� �W�\�S�L�F�D�O�� �Q�R�U�W�K�Z�D�U�G�� �I�D�F�L�H�V�� �Y�D�U�L�D�W�L�R�Q�� �I�U�R�P�� �P�D�V�V�L�Y�H�� �W�R�� �F�U�R�V�V���V�W�U�D�W�L�¿�H�G�� �O�D�S�L�O�O�L���W�X�I�I�V�� ���)�L�J���� �����D���E������ �7�K�H�V�H�� �S�U�R�G�X�F�W�V��
�F�R�Q�V�W�U�X�F�W�H�G���D���O�D�U�J�H���W�X�I�I���U�L�Q�J���W�K�D�W���Z�D�V���V�X�E�V�H�T�X�H�Q�W�O�\���¿�O�O�H�G���E�\���W�K�H���H�Q�G�R�J�H�Q�R�X�V���G�R�P�H�V���R�I���)�D�O�F�R�Q�H�����&�D�S�S�D�U�R���D�Q�G���&�D�S�L�V�W�H�O�O�R��
(Fig. 22a). Related to these domes, near Punta della Crapazza a small high-K dacite black lava dome crops out, fed by 
�D���G�L�N�H���U�X�Q�Q�L�Q�J���D�O�R�Q�J���W�K�H���W�U�D�F�H���R�I���D���Q�R�U�W�K�±�V�R�X�W�K���W�U�H�Q�G�L�Q�J���Q�R�U�P�D�O���I�D�X�O�W�����7�K�H���O�D�Y�D�V���R�I���W�K�L�V���V�P�D�O�O���G�R�P�H���D�U�H���F�K�D�U�D�F�W�H�U�L�]�H�G��
�E�\���W�K�H���S�U�H�V�H�Q�F�H���R�I���P�D�¿�F���[�H�Q�R�O�L�W�K�V���D�Q�G���À�R�Z���V�W�U�X�F�W�X�U�H�V�����V�X�J�J�H�V�W�L�Q�J���L�Q�W�H�U�D�F�W�L�R�Q�V���E�H�W�Z�H�H�Q���O�D�W�L�W�L�F���D�Q�G���U�K�\�R�O�L�W�L�F���P�D�J�P�D�V��
���*�L�R�Q�F�D�G�D���H�W���D�O���������������������$���F�D�O�G�H�U�D���W�\�S�H���F�R�O�O�D�S�V�H�����Y�F�������W�U�X�Q�F�D�W�H�G���W�K�H���V�X�P�P�L�W���R�I���W�K�L�V���G�R�P�H���¿�H�O�G���G�X�U�L�Q�J���D���V�X�E�V�H�T�X�H�Q�W��
prolonged quiescence period, which was also characterized by deposition of several layers of Brown Tuffs from 
Vulcano, exposed along most of the coastal cliff within the rhyolitic pyroclastic and dome sequence (Fig. 22b).
The Monte Guardia-Monte Giardina activity (c. 27-24 ka) was the most intense in southern Lipari. The early 
explosive eruptions occurred from a vent localized within the morphologic depression of collapse vc4 and 
produced the Monte Guardia pyroclastic succession (Fig. 22b). In this sector, this is a thick pumiceous pyroclastic 
succession of multiple depositional units from dilute PDCs (showing the typical lateral and vertical facies 
variations) and minor fallout from an associated eruption plume. The succession is mostly made up of highly 
vesicular white rhyolitic pumices, with a subordinate content of moderately vesicular latitic pumices and banded 
�S�X�P�L�F�H�V�����W�K�D�W���S�U�R�Y�L�G�H���H�Y�L�G�H�Q�F�H���R�I���P�L�Q�J�O�L�Q�J���P�L�[�L�Q�J���S�U�R�F�H�V�V�H�V���Z�K�H�Q���D���I�U�H�V�K���P�D�¿�F�����O�D�W�L�W�H�����P�D�J�P�D���H�Q�W�H�U�H�G���L�Q�W�R��
a shallow rhyolite chamber (De Rosa et al., 2003). This gave rise to a Subplinian eruption mostly driven by 
mechanisms of magmatic volatile fragmentation, with periodic episodes of hydromagmatic interaction when 
seawater had access to the vent that was located near sea level. The Monte Guardia succession is covered by 
�W�K�H���1�1�:�±�6�6�(���D�O�L�J�Q�H�G�����H�Q�G�R�J�H�Q�R�X�V�����R�E�V�L�G�L�D�Q���U�L�F�K���O�D�Y�D���G�R�P�H�V���R�I���6�����/�D�]�]�D�U�R�����0�R�Q�W�H���*�X�D�U�G�L�D���D�Q�G���0�R�Q�W�H���*�L�D�U�G�L�Q�D��
(Fig. 22b), named in order of progressive effusion from south to north. To the side of this dome-alignment, 
�W�K�H���F�R�H�Y�D�O���1�1�:�±�6�6�(���D�O�L�J�Q�H�G���H�Q�G�R�J�H�Q�R�X�V���O�D�Y�D���G�R�P�H�V���R�I���3���6�����*�L�X�V�H�S�S�H���R�F�F�X�S�\���W�K�H���H�D�V�W�H�U�Q���V�L�G�H���R�I���W�K�H���V�R�X�W�K�H�U�Q��
�G�R�P�H���¿�H�O�G�����U�H�Y�H�D�O�L�Q�J���W�K�H���D�F�W�L�Y�L�W�\���R�I���W�Z�R���S�D�U�D�O�O�H�O���H�U�X�S�W�L�Y�H���¿�V�V�X�U�H�V���I�H�G���E�\���G�L�I�I�H�U�H�Q�W���P�D�J�P�D���E�D�W�F�K�H�V��
�7�K�H���Z�K�R�O�H���V�R�X�W�K�H�U�Q���G�R�P�H���¿�H�O�G���L�V���F�X�W���E�\���P�D�M�R�U���1�1�:�±�6�6�(���R�U�L�H�Q�W�H�G���V�W�U�L�N�H���V�O�L�S���W�R���Q�R�U�P�D�O���I�D�X�O�W�V���H�[�S�R�V�H�G���D�O�R�Q�J��
the southern coast of Lipari near P. del Perciato by c. 100-m-high subvertical fault scarps with triangular to 
trapezoidal facets.

Points-for-discussion
• �)�H�D�W�X�U�H�V���F�R�Q�W�U�R�O�O�L�Q�J���W�K�H���W�U�D�Q�V�L�W�L�R�Q���R�I���H�U�X�S�W�L�Y�H���V�W�\�O�H���I�U�R�P���H�[�S�O�R�V�L�Y�H���W�R���H�I�I�X�V�L�Y�H���G�X�U�L�Q�J���W�K�H���V�R�X�W�K�H�U�Q���G�R�P�H���¿�H�O�G��

evolution
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3.3 Vulcano

The island of Vulcano (21.2 km 2) is the southern-
most of the Aeolian Arc and is the exposed summit 
of an active volcanic complex that rises from the 
�V�H�D�� �À�R�R�U�� ���F���� ���������� �P�� �E���V���O������ �X�S�� �W�R�� �W�K�H�� �P�D�[�L�P�X�P��
height of 500 m a.s.l. at Monte Aria, as part of the 
�1�1�:�±�6�6�(���H�O�R�Q�J�D�W�H�G�� �Y�R�O�F�D�Q�L�F�� �E�H�O�W�� �L�Q�F�O�X�G�L�Q�J�� �D�O�V�R��
Lipari and Salina (Ventura, 2013 for a review) 
(Fig. 14). 
The structural pattern of Vulcano (Fig. 23) is 
conditioned by the formation of the intersecting 
multi-stage calderas of Il Piano and La Fossa 
���D�Y�H�U�D�J�H���G�L�D�P�H�W�H�U���������±�����N�P�����L�Q���W�K�H���W�L�P�H���L�Q�W�H�U�Y�D�O��
between c. 100 ka and 13-8 ka. The younger La 
Fossa caldera, in particular, is the result of (at 
least) three major collapse events occurred at 
c. 80 ka (vc2, south-eastern border), at some 
point between 42 and 24 ka (vc4, central-eastern 
�E�R�U�G�H�U�����D�Q�G���D�W�������±�����N�D�����Y�F�������Z�H�V�W�H�U�Q���E�R�U�G�H�U�������D�Q�G��
presently occupies the northern part of Vulcano, 
partly below the sea-level (Casalbore et al., 2018). 

�)�L�J���������������6�N�H�W�F�K���J�H�R�O�R�J�L�F�D�O���P�D�S���R�I���9�X�O�F�D�Q�R�����P�R�G�L�¿�H�G��
from De Astis et al., 2013a, b) merged on a shaded-
relief DEM of the island, showing the areal distribution 
of the designated UBUs and the corresponding Eruptive 
Epochs (EE) as well as the collapse rims corresponding 
to the multi-stage formation of the Il Piano and La Fossa 
calderas. Coordinates conform to the Gauss-Boaga 
System (IGM) with reference to the Greenwich meridian. 
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The La Fossa caldera has been recently assumed as the 
source area of the high-energy hydromagmatic explosions 
giving rise to the widespread Brown Tuffs (Lucchi et al., 
2008, 2013c). The calderas on Vulcano are basically related 
to magma chamber dynamics under direct control of the 
�U�H�J�L�R�Q�D�O�� �7�L�Q�G�D�U�L�±�/�H�W�R�M�D�Q�Q�L�� �I�D�X�O�W�� �6�\�V�W�H�P���� �D�V�� �S�D�U�W�L�F�X�O�D�U�O�\��
�R�X�W�O�L�Q�H�G���E�\���W�K�H���J�H�Q�H�U�D�O���1�1�:�±�6�6�(���H�O�R�Q�J�D�W�L�R�Q���R�I���W�K�H���F�D�O�G�H�U�D�V��
and progressive shifting towards the NNW, causing the 
�G�H�Y�H�O�R�S�P�H�Q�W���R�I���W�K�H���F�D�O�G�H�U�D�V���L�Q���W�K�H���/�L�S�D�U�L�±�9�X�O�F�D�Q�R���F�R�P�S�O�H�[��
�D�O�R�Q�J���W�K�H���1�1�:�±�6�6�(���G�L�U�H�F�W�L�R�Q��
Vulcano rocks display a wide spectrum of compositions 
�U�D�Q�J�L�Q�J���I�U�R�P���E�D�V�D�O�W�V���W�R���U�K�\�R�O�L�W�H�V���Z�L�W�K���+�.�&�$���D�Q�G���6�+�2���D�I�¿�Q�L�W�\����
�D�Q�G���P�R�V�W���U�R�F�N�V���S�O�R�W���L�Q���W�K�H���F�R�P�S�R�V�L�W�L�R�Q�D�O���¿�H�O�G�V���R�I���W�K�H���6�+�2��
series (Fig. 24). Both total alkali and potassium generally 
increase with increasing silica up to the intermediate 
compositions, then dropping slightly in the most silicic 
�S�U�R�G�X�F�W�V���� �7�K�H�� �6�+�2�� �U�R�F�N�V�� �Q�R�W�D�E�O�\�� �G�L�V�S�O�D�\�� �D�� �Z�L�G�H�� �U�D�Q�J�H�� �R�I��
K

2�2���F�R�Q�W�H�Q�W�V���D�Q�G���.2�2/ Na2�2���U�D�W�L�R�V���D�Q�G���V�R�P�H���R�I���W�K�H�P���D�U�H��
slightly undersaturated in silica, implying that they may be 
related to potassium alkaline rocks (KS). The variability of 
magmatic compositions recorded along the eruptive history 

�)�L�J���������������7�R�W�D�O���D�O�N�D�O�L���Y�����6�L�22 (TAS) and K 2�2���Y�����6�L�22 (Peccerillo and 
�7�D�\�O�R�U�� ������������ �F�O�D�V�V�L�¿�F�D�W�L�R�Q�� �G�L�D�J�U�D�P�V�� �I�R�U�� �W�K�H�� �S�U�R�G�X�F�W�V�� �R�I�� �9�X�O�F�D�Q�R����
�2�[�L�G�H�V���D�U�H���H�[�S�U�H�V�V�H�G���D�V���Z�H�L�J�K�W���S�H�U�F�H�Q�W�����Z�W���������&�R�P�S�R�V�L�W�L�R�Q�V���D�U�H��
�Q�R�U�P�D�O�L�]�H�G���R�Q���D���/�2�,�����/�R�V�V���2�Q���,�J�Q�L�W�L�R�Q�����I�U�H�H���E�D�V�L�V�����/�H�J�H�Q�G���R�I���W�K�H��
synthems (see Fig. V1): CGA, Casa Grotta dell’Abate; SA, Scoglio 
dell’Arpa; RG, Rio Grande; IPV, Il Piano di Vulcano; SF, Serra 
delle Felicicchie; Val, Vallonazzo (Men, Menichedda; PL, Porto di 
Levante). The attribution to Eruptive Epochs (EE) is also shown. 
�0�R�G�L�¿�H�G���I�U�R�P���'�H���$�V�W�L�V���H�W���D�O���������������E����
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�R�I���9�X�O�F�D�Q�R���U�H�À�H�F�W�V���E�R�W�K���V�K�D�O�O�R�Z���O�H�Y�H�O���H�Y�R�O�X�W�L�R�Q�D�U�\���S�U�R�F�H�V�V�H�V���D�Q�G���G�L�I�I�H�U�H�Q�W�L�D�W�L�R�Q���L�Q���D���S�R�O�\�E�D�U�L�F���P�D�J�P�D�W�L�F���V�\�V�W�H�P��
consisting of separated, but often interconnected, magma reservoirs, and the occurrence, of geochemically 
distinct types of primary melts generated in different mantle sources (see De Astis et al., 2013b for a review). 
Products erupted during the last 1000 years have latitic to rhyolitic compositions (also in the same eruptive 
event, as enclaves), which have been related to the selective activation some magma reservoirs at different 
composition, located between 15 to 3 km of depth (Nicotra et al., in press).
�6�W�D�U�W�L�Q�J���I�U�R�P���W�K�H���µ�����V�����W�K�H���$�H�R�O�L�D�Q���,�V�O�D�Q�G�V���V�H�L�V�P�L�F���Q�H�W�Z�R�U�N���K�D�V���E�H�H�Q���L�P�S�U�R�Y�H�G���Z�L�W�K���V�H�Y�H�U�D�O���V�W�D�W�L�R�Q�V���F�R�Y�H�U�L�Q�J��
all the archipelago and equipped with seismometers with short period. In the 2000s, all the stations (12, of 
which 4 at Vulcano) have been substituted with 3-components-seismometers.
�6�L�Q�F�H�� �W�K�H�� �H�Q�G�� �R�I�� �µ�����V�� �D�� �S�H�U�P�D�Q�H�Q�W�� �*�3�6�� �Q�H�W�Z�R�U�N�� �Z�L�W�K�� ���� �&�*�3�6�� �V�W�D�W�L�R�Q�V�� �K�D�V�� �E�H�H�Q�� �D�F�W�L�Y�H���� �7�K�H�� �G�H�J�D�V�V�L�Q�J�� �L�V��
monitored from the Palermo and Catania sections of INGV, with periodic campaigns and continous measuring. 
�*�H�R�F�K�H�P�L�F�D�O���P�R�Q�L�W�R�U�L�Q�J���L�V���S�H�U�I�R�U�P�H�G���W�K�U�R�X�J�K���D�Q���D�X�W�R�P�D�W�L�F���V�W�D�W�L�R�Q���U�H�J�L�V�W�H�U�L�Q�J���W�K�H���&�2

2���À�X�[�����W�K�H���W�H�P�S�H�U�D�W�X�U�H��
�J�U�D�G�L�H�Q�W���D�Q�G���W�K�H���G�H�W�H�U�P�L�Q�D�W�L�R�Q���F�R�H�I�¿�F�L�H�Q�W�����5�������R�Q���Y�H�U�W�L�F�D�O���S�U�R�¿�O�H�V���R�I���V�R�L�O�V�����W�K�H���F�K�H�P�L�F�D�O���D�Q�G���S�K�\�V�L�F�D�O���S�D�U�D�P�H�W�H�U�V��
�R�I���Z�D�W�H�U�����W�K�H���W�R�W�D�O���S�U�H�V�V�X�U�H���R�I���J�D�V���G�L�V�V�R�O�Y�H�G���L�Q���Z�D�W�H�U�����W�K�H���W�H�P�S�H�U�D�W�X�U�H���D�Q�G���À�X�[���R�I���6�22���R�I���W�K�H���I�X�P�D�U�R�O�L�F���¿�H�O�G���L�Q��
Vulcano. At Vulcano a metereologic station for the measurement of global parameters is also present, together 
with a thermal camera on the crateric fumaroles.

3.3.1 Eruptive history
According to the most recent 1:10.000 geological map of the island and the relative stratigraphy (De Astis et 
al., 2013a, b), the eruptive and volcano-tectonic (and magmatic) history of Vulcano is described as the result 
�R�I�� �H�L�J�K�W�� �V�X�F�F�H�V�V�L�Y�H�� �(�U�X�S�W�L�Y�H�� �(�S�R�F�K�V�� �L�Q�� �W�K�H�� �W�L�P�H�� �L�Q�W�H�U�Y�D�O�� �E�H�W�Z�H�H�Q�� �F���� �������� �N�D�� �D�Q�G�� �K�L�V�W�R�U�L�F�D�O�� �W�L�P�H�V�� ���$�'�� ���������±
���������������)�L�J���������������7�K�H�V�H���(�S�R�F�K�V���Z�H�U�H���V�H�S�D�U�D�W�H�G���E�\���S�H�U�L�R�G�V���R�I���T�X�L�H�V�F�H�Q�F�H�����H�U�R�V�L�R�Q���D�Q�G���G�L�V�P�D�Q�W�O�L�Q�J���R�U���F�R�O�O�D�S�V�H��
�H�Y�H�Q�W�V�� ���Y�F���±�Y�F������ �I�R�U�P�L�Q�J�� �W�K�H�� �L�O�� �3�L�D�Q�R�� �D�Q�G�� �/�D�� �)�R�V�V�D�� �F�D�O�G�H�U�D���W�\�S�H�� �V�W�U�X�F�W�X�U�H�V���� �9�R�O�F�D�Q�L�V�P�� �G�X�U�L�Q�J�� �H�D�F�K�� �(�S�R�F�K��
was characterized by a distinctive localization of eruptive centres erupting products with different chemical 
compositions. 
�7�K�H���R�O�G�H�V�W���U�R�F�N�V���H�[�S�R�V�H�G���R�Q���9�X�O�F�D�Q�R���D�U�H���G�D�W�H�G���D�W���F�����������±���������N�D�����(�S�R�F�K���������D�Q�G���F�R�Q�V�L�V�W���R�I���O�D�Y�D���À�R�Z�V���U�H�S�U�H�V�H�Q�W�L�Q�J��
�W�K�H���H�D�V�W���G�L�S�S�L�Q�J���R�X�W�H�U���À�D�Q�N���R�I���W�K�H���V�P�D�O�O���&�D�S�R���6�H�F�F�R���V�K�L�H�O�G���Y�R�O�F�D�Q�R���O�R�F�D�W�H�G���R�I�I�V�K�R�U�H���R�I���W�K�H���Z�H�V�W�H�U�Q���F�R�D�V�W���R�I���W�K�H��
present island, and presently almost entirely submerged. The c. 700 m high Primordial Vulcano stratocone (Epoch 
2, c. 117-101 ka) was then contructed to the east of Capo Secco volcano by HKCA basaltic andesite to shoshonite 
�O�D�Y�D���À�R�Z�V���D�Q�G���V�F�R�U�L�D�H���U�H�O�D�W�H�G���W�R���S�K�D�V�H�V���R�I���6�W�U�R�P�E�R�O�L�D�Q���D�Q�G���H�I�I�X�V�L�Y�H���D�F�W�L�Y�L�W�\�����)�L�J���������������$�W���F�������������N�D�����W�K�H���V�X�P�P�L�W��
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of this stratocone was truncated by the il Piano caldera 
(collapse vc1). After the caldera formation, the eruptions 
�R�I�� �(�S�R�F�K�V�� ���� ������������ �N�D���� �D�Q�G�� ���� ���F���� ������ �N�D���� �R�F�F�X�U�U�H�G�� �I�U�R�P��
�¿�V�V�X�U�H�V�� �D�Q�G�� �Y�H�Q�W�V�� �P�R�V�W�O�\�� �O�R�F�D�W�H�G�� �D�O�R�Q�J�� �L�W�V�� �V�R�X�W�K�H�D�V�W�H�U�Q��
and western edges (Scoglio Conigliara, Monte Aria, Timpa 
�G�H�O���&�R�U�Y�R�����D�Q�G���S�U�R�G�X�F�H�G���W�K�H���S�U�R�J�U�H�V�V�L�Y�H���F�D�O�G�H�U�D���L�Q���¿�O�O�L�Q�J��
�E�\�� �P�H�D�Q�V�� �R�I�� �6�+�2�� �E�D�V�D�O�W�� �W�R�� �O�H�X�F�L�W�H���E�H�D�U�L�Q�J�� �V�K�R�V�K�R�Q�L�W�H��
�O�D�Y�D�� �À�R�Z�V�� �D�Q�G�� �S�\�U�R�F�O�D�V�W�L�F�� �S�U�R�G�X�F�W�V���� �7�K�H�� �W�U�D�Q�V�L�W�L�R�Q�� �I�U�R�P��
�(�S�R�F�K�� ���� �W�R�� ���� �R�F�F�X�U�U�H�G�� �D�W�� �F���� ������ �N�D���� �P�D�U�N�H�G�� �E�\�� �W�K�H�� �¿�U�V�W��
collapse (vc2) event related to the development of the 
southeastern border of the multi-phase La Fossa caldera. 
This collapse signalled the early step of the NW-wards 
shifting of volcanic and tectonic activity. 
Renewed volcanism during Epoch 5 (between c.70 and  ka) 
was mostly characterized by the emplacement of thick 
grey to varicoloured, planar- to cross-bedded pyroclastic 
successions of deposits from Strombolian fallout and dilute 
PDCs (Monte Molineddo 1, 2 and 3) presently exposed 
within the Il Piano caldera. Based on west-to-east decrease 
of thickness and grain size, these successions are related 
to an eruptive vent(s) located within the La Fossa caldera, 
almost entirely dismantled by the subsequent volcano-
tectonic collapses. These pyroclastic successions are 
suggested by Lucchi et al., (2008, 2013c) to be the more 

Fig. 25 - Schematic geological sections of the volcanic products 
�H�P�S�O�D�F�H�G���G�X�U�L�Q�J���W�K�H���(�U�X�S�W�L�Y�H���(�S�R�F�K�V���R�I���9�X�O�F�D�Q�R�����P�R�G�L�¿�H�G���I�U�R�P���'�H��
Astis et al., 2013b), where the control exerted by the successive 
caldera-type collapses on the localization of active eruptive vents 
is evident.
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proxymal facies of the Intermediate Brown Tuffs. They are interlayered with Strombolian scoriaceous deposits 
�D�Q�G���O�D�Y�D���À�R�Z�V���U�H�O�D�W�H�G���W�R���W�K�H���0�R�Q�W�H���5�R�V�V�R���V�F�R�U�L�D���F�R�Q�H���D�Q�G���W�K�H���0�R�Q�W�H���/�X�F�F�L�D���D�Q�G���3�D�V�V�R���G�H�O���3�L�D�Q�R���¿�V�V�X�U�H�V���D�O�R�Q�J��
the eastern border of La Fossa caldera (c. 53-48 ka). Minor Strombolian activity within the Il Piano caldera 
�I�R�U�P�H�G���W�K�H���W�Z�R���1�1�(�±�6�6�:���D�O�L�J�Q�H�G�����V�F�R�U�L�D���F�R�Q�H�V���R�I���/�D���6�R�P�P�D�W�D�����$�O�O���W�K�H���S�U�R�G�X�F�W�V���R�I���(�S�R�F�K�������K�D�Y�H���K�L�J�K���.���E�D�V�D�O�W��
to shoshonite compositions, and the basaltic magma feeding the Sommata activity is the most primitive ever 
erupted from the plumbing system of Vulcano. Epoch 5 was interrupted by the volcano-tectonic collapse vc4 
(between c. 42 and 24 ka) forming the central-eastern branch of La Fossa caldera.
�%�H�W�Z�H�H�Q���F�����������D�Q�G���������N�D�����(�S�R�F�K�V�����±�������W�K�U�H�H���S�K�D�V�H�V���R�I���U�K�\�R�O�L�W�L�F�����D�Q�G���W�U�D�F�K�\�W�L�F�����G�R�P�H���J�U�R�Z�W�K���R�F�F�X�U�U�H�G���L�Q���W�K�H��
�0�R�Q�W�H���/�H�Q�W�L�D���D�U�H�D���E�X�L�O�G�L�Q�J���X�S���D���1���6���H�O�R�Q�J�D�W�H�G���G�R�P�H���¿�H�O�G�����)�L�J���������������9�R�O�F�D�Q�L�F���D�F�W�L�Y�L�W�\���I�U�R�P���H�U�X�S�W�L�Y�H���¿�V�V�X�U�H�V���D�Q�G��
�Y�H�Q�W�V���O�R�F�D�W�H�G���D�O�R�Q�J���W�K�H���Z�H�V�W�H�U�Q���E�R�U�G�H�U���R�I���W�K�H���/�D���)�R�V�V�D���D�Q�G���,�O���3�L�D�Q�R���F�D�O�G�H�U�D�V���S�U�R�G�X�F�H�G���P�L�Q�R�U���Y�R�O�X�P�H�V���R�I���P�D�¿�F���W�R��
intermediate products (Spiaggia Lunga, 24 ka; Quadrara, 21 ka) giving rise to the emplacement of widespread 
scoria blankets. Effusive activity along the south-eastern border of La Fossa caldera also produced the Punta 
�5�R�L�D���O�D�W�L�W�H���O�D�Y�D���À�R�Z�V�����F���������±�������N�D�������,�P�S�R�U�W�D�Q�W���D�F�W�L�Y�L�W�\���G�X�U�L�Q�J���(�S�R�F�K���������������������N�D�����H�P�S�O�D�F�H�G���3�L�D�Q�R���*�U�R�W�W�H���G�H�L��
Rossi tuffs, representing the proximal counterpart of the Upper Brown Tuffs (Lucchi et al., 2008, 2013c). They 
�D�U�H���D���W�K�L�F�N���V�X�F�F�H�V�V�L�R�Q���R�I���P�D�V�V�L�Y�H���W�R���O�D�P�L�Q�D�W�H�G�����S�D�O�H���E�U�R�Z�Q���W�R���E�U�R�Z�Q���J�U�H�\���¿�Q�H�±�F�R�D�U�V�H���D�V�K���G�H�S�R�V�L�W�V���I�U�R�P���G�L�O�X�W�H��
PDCs and associated fallout processes. Accordingly, they are related to high-energy hydromagmatic eruptions 
of an eruptive vent(s) located within the La Fossa caldera, possibly constructing a tuff-cone similar to the 
present-day La Fossa cone (now entirely dismantled by a subsequent caldera collapse). Epoch 7 activities were 
interrupted by the collapse (vc6) that formed the current western border of La Fossa caldera, which directly 
�R�I�I�V�H�W�� �W�K�H�� �0�R�Q�W�H�� �/�H�Q�W�L�D�� �G�R�P�H���¿�H�O�G���� �$�� �W�R�W�D�O�� �Y�H�U�W�L�F�D�O�� �G�L�V�S�O�D�F�H�P�H�Q�W�� �R�I�� �F���� ���������� �P�� �L�V�� �H�V�W�L�P�D�W�H�G�� �L�Q�� �W�K�H�� �Q�R�U�W�K�H�U�Q��
�V�H�F�W�R�U���R�I���/�D���)�R�V�V�D���F�D�O�G�H�U�D�����*�L�R�Q�F�D�G�D���D�Q�G���6�E�U�D�Q�D������������������
The Holocene activity of Vulcano (Epoch 8) occurred from different vents located along the margins and inside 
the La Fossa caldera, in the time span from c. 8 ka to the historical activities of Vulcanello and Gran Cratere di 
La Fossa (Fig. 25). The early activities produced three small rhyolitic domes (c. 8.5 ka) relative to the Monte 
�/�H�Q�W�L�D���G�R�P�H���¿�H�O�G���D�Q�G���6�W�U�R�P�E�R�O�L�D�Q���+�D�Z�D�L�L�D�Q���V�F�R�U�L�D�F�H�X�V���S�U�R�G�X�F�W�V���D�Q�G���O�D�Y�D���À�R�Z�V���Z�L�W�K���V�K�R�V�K�R�Q�L�W�H���F�R�P�S�R�V�L�W�L�R�Q��
�I�U�R�P���W�K�H���0�R�Q�W�H���6�D�U�D�F�H�Q�R���¿�V�V�X�U�H���D�W���W�K�H���M�X�Q�F�W�L�R�Q���E�H�W�Z�H�H�Q���W�K�H���L�O���3�L�D�Q�R���D�Q�G���/�D���)�R�V�V�D���F�D�O�G�H�U�D���V�W�U�X�F�W�X�U�H�V�����$�O�V�R�����W�K�H��
most recent layers of the Piano Grotte dei Rossi tuffs (c. 8.5 ka) and the interlayered Vallone del Gabellotto 
tephra from Lipari were deposited. Most important among the eruptive centres active in the Holocene period 
are the active La Fossa cone and Vulcanello, active in the time interval from c. 5.5 ka up to historical times. The 
56-m-high stack of il Faraglione, located just in front of the Porto di Levante harbour, consists of hydrothermally 
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altered and locally hardened pyroclastic deposits representing the remnants of an undated small tuff cone.
�7�K�H�� �9�X�O�F�D�Q�H�O�O�R�� �F�R�P�S�R�V�L�W�H�� �F�R�Q�H�� �F�R�Q�V�L�V�W�V�� �R�I�� �D�� �O�D�Y�D�� �S�O�D�W�I�R�U�P�� �H�Q�F�L�U�F�O�L�Q�J�� �W�K�U�H�H�� �V�P�D�O�O�� �F�R�D�O�H�V�F�H�Q�W�� �1�(�±�6�:���D�O�L�J�Q�H�G��
scoria cones (c. 123 m high) and was constructed during the time interval between ca. 2.0 ka and 0.4 ka (De 
Astis et al., 2013b and references therein) through three distinct phases of explosive and effusive activity 
occurred along the northern edge of La Fossa caldera (Fig. 25). Recent papers proposed a different chronology 
for the construction of Vulcanello mostly during the last 1000 years (Fusillo et al., 2015), and further studies are 
�G�H�Y�H�O�R�S�L�Q�J�����9�X�O�F�D�Q�H�O�O�R���L�V���W�K�H���V�X�P�P�L�W���R�I���D���O�D�U�J�H�O�\���V�X�E�P�H�U�J�H�G���Y�R�O�F�D�Q�L�F���H�G�L�¿�F�H�����S�U�R�J�U�H�V�V�L�Y�H�O�\���J�U�R�Z�Q���W�K�U�R�X�J�K���W�K�H��
accumulation of submarine pillow lavas presently recognized along the north-eastern submarine slopes of the 
�L�V�O�H�W�����5�R�P�D�J�Q�R�O�L���H�W���D�O���������������������$���O�D�Y�D���S�O�D�W�I�R�U�P���L�V���I�R�U�P�H�G���E�\���F�R�P�S�R�X�Q�G���D�D���W�\�S�H���W�R���S�D�K�R�H�K�R�H���O�D�Y�D���À�R�Z�V�����D�Q�G���L�W�V��
surface is typically characterized by several few-metres-high rootless cones. Diffusion modeling on plagioclase 
crystals showed a very rapid magma ascent for the early eruptive products of Vulcanello (<2 years), with no 
storage in the shallow crust (<11 km) and direct magma ascent from the magma reservoir ponding at the Moho 
(Nicotra et al., in press). The Vulcanello islet is presently connected to the main island of Vulcano as the result 
of the progressive accumulation of volcanic material in the isthmus area mostly during the Middle Ages (c. AD 
1550). Vulcanello is presently quiescent, although fumarolic activity has persisted until AD 1878.
The currently active La Fossa cone has been constructed during the last 5.5 ka in the middle of La Fossa caldera 
through recurrent hydromagmatic to Vulcanian explosive phases of activity producing dilute PDC and fallout 
�G�H�S�R�V�L�W�V���D�O�W�H�U�Q�D�W�L�Q�J���Z�L�W�K���D���I�H�Z���Y�L�V�F�R�X�V���O�D�Y�D���À�R�Z�V�����)�L�J���������������7�K�H���/�D���)�R�V�V�D���V�W�U�D�W�L�J�U�D�S�K�L�F���V�X�F�F�H�V�V�L�R�Q���L�V���K�H�U�H�D�I�W�H�U��
�V�\�Q�W�K�H�W�L�F�D�O�O�\���G�H�V�F�U�L�E�H�G���F�R�Q�I�R�U�P�L�Q�J���Z�L�W�K���'�H�O�O�L�Q�R���D�Q�G���/�D���9�R�O�S�H�����������������D�Q�G���'�H���$�V�W�L�V���H�W���D�O�����������������D�����E�������D�O�W�K�R�X�J�K���D��
different time-stratigraphic reconstruction has been recently proposed (Di Traglia et al., 2013). The lower portion 
���F���������������������N�D�����L�V���P�R�V�W�O�\���U�H�S�U�H�V�H�Q�W�H�G���E�\���W�K�H���3�X�Q�W�H���1�H�U�H���S�\�U�R�F�O�D�V�W�L�F���S�U�R�G�X�F�W�V�����O�D�W�L�W�H�V���W�R���W�U�D�F�K�L�W�H�V�����W�K�D�W���E�X�L�O�W���X�S��
the framework of La Fossa cone up to elevations of c. 300 m (crater cr1). The planar varicoloured Grotta dei 
�3�D�O�L�]�]�L���������F�������������N�D�����O�D�S�L�O�O�L���W�X�I�I�V���Z�H�U�H���G�H�S�R�V�L�W�H�G���I�U�R�P���D���Q�X�P�E�H�U���R�I���G�L�O�X�W�H���3�'�&�V���D�Q�G���P�L�Q�R�U���I�D�O�O�R�X�W���U�H�O�D�W�L�Y�H���W�R���D���Q�H�Z��
�F�R�D�O�H�V�F�H�Q�W���F�U�D�W�H�U�����F�U�������V�O�L�J�K�W�O�\���V�K�L�I�W�H�G���W�R���W�K�H���6�:���D�O�R�Q�J���D���1�(�±�6�:���D�[�L�V�����7�Z�R���P�L�Q�R�U���F�U�D�W�H�U�V���Z�H�U�H���D�O�V�R���D�F�W�L�Y�H���D�O�R�Q�J��
�W�K�H���Q�R�U�W�K�H�U�Q���À�D�Q�N���R�I���/�D���)�R�V�V�D���L�Q���W�K�H���V�H�F�W�R�U���R�I���)�R�U�J�L�D���9�H�F�F�K�L�D�����7�K�H���L�Q�W�H�U�P�H�G�L�D�W�H���S�R�U�W�L�R�Q���R�I���/�D���)�R�V�V�D���F�R�Q�H�����F����
2.2 ka-AD 776) is related to volcanic activity following the typical eruptive scenario with initial hydromagmatic 
�H�U�X�S�W�L�R�Q�V���G�U�L�Y�L�Q�J���W�K�H���J�H�Q�H�U�D�W�L�R�Q���R�I���G�L�O�X�W�H���3�'�&�V���R�U���I�D�O�O�R�X�W���S�U�R�F�H�V�V�H�V���D�Q�G���O�D�W�H���H�I�I�X�V�L�R�Q���R�I�����Y�L�V�F�R�X�V�����O�D�Y�D���À�R�Z�V����
�7�K�H�� �*�U�R�W�W�D�� �G�L�� �3�D�O�L�]�]�L�� ���� �D�F�W�L�Y�L�W�\�� ���F���� ���������������� �N�D���� �P�R�V�W�O�\�� �S�U�R�G�X�F�H�G�� �P�D�V�V�L�Y�H�� �W�R�� �S�O�D�Q�D�U�� �D�Q�G�� �F�U�R�V�V���V�W�U�D�W�L�¿�H�G�� �J�U�H�\��
�O�D�W�L�W�L�F���W�X�I�I�V���I�U�R�P���G�L�O�X�W�H���3�'�&�V���D�Q�G���D���V�W�X�E�E�\���U�K�\�R�O�L�W�L�F���O�D�Y�D���À�R�Z���H�[�S�R�V�H�G���R�Q���W�K�H���V�R�X�W�K�H�U�Q���À�D�Q�N���R�I���/�D���)�R�V�V�D���F�R�Q�H����
Due to their wide areal distribution, these tuffs are considered the marker bed for the short-term maximum 
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expected eruptive event at La Fossa (Dellino and La 
�9�R�O�S�H���������������'�H�O�O�L�Q�R���H�W���D�O���������������������)�L�J���������������7�K�H���*�U�R�W�W�D��
di Palizzi 3 activity (c. 1.6-1.5 ka) instead produced 
�S�O�D�Q�D�U�� �W�R�� �F�U�R�V�V���V�W�U�D�W�L�¿�H�G�� �W�X�I�I�V�� �I�U�R�P�� �G�L�O�X�W�H�� �3�'�&�V�� �D�Q�G��
�D�� �W�R�Q�J�X�H���O�L�N�H�� �W�U�D�F�K�\�W�H�� �O�D�Y�D�� �À�R�Z�� �P�R�V�W�O�\�� �H�[�S�R�V�H�G�� �R�Q��
�W�K�H�� �V�R�X�W�K�H�U�Q�� �À�D�Q�N�� �R�I�� �W�K�H�� �F�R�Q�H���� �$�I�W�H�U�� �D�� �I�H�Z�� �K�X�Q�G�U�H�G��
years of dormancy, the renewed Caruggi (Commenda) 
activity produced pyroclastic products from a block-
�D�Q�G���D�V�K���À�R�Z���D�Q�G���G�L�O�X�W�H���3�'�&�V���R�U�L�J�L�Q�D�W�H�G���I�U�R�P���W�K�H���Q�H�Z��
crater cr3, which is coalescent to and concentric with 
the older craters. In some outcrops a rhyolitic tephra 
layer from Lipari is interbedded, correlated with either 
the AD 776 Monte Pilato succession (De Astis et al., 
2013b) or the AD 1220 Rocche Rosse activity (Di 
Traglia et al., 2013). The upper portion of La Fossa cone 
includes the products relative to the latest Vulcanian 
eruptions occurred through discrete pulses from AD 
���������� ���3�L�H�W�U�H���&�R�W�W�H���� �W�R���W�K�H���O�D�V�W���S�D�U�R�[�\�V�P�D�O���E�L�H�Q�Q�L�X�P��
�R�I���$�'�����������±�������������7�K�H���3�L�H�W�U�H���&�R�W�W�H���H�U�X�S�W�L�R�Q���S�U�R�G�X�F�H�G��
thin planar varicoloured pyroclastics from dilute PDCs 
and fallout distributed around the summit area of La 
�)�R�V�V�D���D�Q�G���D�Q���R�E�V�L�G�L�D�Q���U�K�\�R�O�L�W�H���O�D�Y�D���À�R�Z���D�O�R�Q�J���W�K�H���1�:��
�À�D�Q�N���R�I���/�D���)�R�V�V�D�����S�U�H�V�H�Q�W�O�\���K�D�Q�J�L�Q�J���R�Y�H�U���W�K�H���9�X�O�F�D�Q�R��
Porto village. Afterthat, in the last two centuries, the 

�)�L�J���� ������ �±�� �6�N�H�W�F�K�� �P�D�S�� �R�I�� �9�X�O�F�D�Q�R�� �R�Q�� �D�� �V�K�D�G�H�G���U�H�O�L�H�I�� �'�(�0��
image showing the areal distribution of the Grotta dei Palizzi 2 
dilute PDCs, which are taken as a benchmark for the maximum 
expected eruptive event at La Fossa in a short-term hazard 
�V�F�H�Q�D�U�L�R�����P�R�G�L�¿�H�G���I�U�R�P���'�H���$�V�W�L�V���H�W���D�O���������������D�����E����
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La Fossa cone was characterized by recurrent hydromagmatic-Vulcanian 
eruptions from the currently active crater (cr4) with the latest eruption of 
�$�'�� ���������±���������� ���0�H�U�F�D�O�O�L�� �D�Q�G�� �6�L�O�Y�H�V�W�U�L�� ������������ �U�H�S�U�H�V�H�Q�W�L�Q�J�� �W�K�H�� �W�D�L�O�� �R�I�� �W�K�L�V��
prolonged period of activity. This eruption was charaterized by a pulsating 
eruptive column giving rise to discontinuous dilute PDCs and a ballistic 
fallout of lava blocks and bread-crust bombs (Fig. 27). The eruption 
produced a metre-thick sheet of loose black dense lapilli-tuffs with isolated 
bombs (latite to rhyolite) and abundant obsidianaceous bread-crust bombs 
���W�U�D�F�K�\�W�H�����W�K�D�W���I�R�U�P���W�K�H���W�R�S���S�R�U�W�L�R�Q���R�I���W�K�H���F�R�Q�H�����F�U�D�W�H�U���F�U���������7�K�H���$�'�����������±
�����������S�U�R�G�X�F�W�V���K�D�Y�H���E�H�F�R�P�H���W�K�H���D�U�F�K�H�W�\�S�H���I�R�U���9�X�O�F�D�Q�L�D�Q���H�U�X�S�W�L�R�Q�V���L�Q���W�K�H��
volcanological literature, based on the description of Mercalli and Silvestri 
��������������

�)�L�J���� ������ �±�� �3�K�R�W�R�J�U�D�S�K�V�� �R�I�� �W�K�H�� �$�'�� ���������������� �H�[�S�O�R�V�L�Y�H�� �H�U�X�S�W�L�R�Q�� �V�K�R�Z�L�Q�J�� �W�K�H��
development of a 1-2 km-high pulsating eruptive column (a) with a substantial 
ballistic component of lava blocks and bread-crust bombs (b), and detail of one of 
the bread-crust bombs (c) (photos from Mercalli).
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�'�$�<�� �� rd : the Vulcano itinerary. Ascent to the 
summit craters of the active La Fossa cone

Itinerary across the  main features of the 
stratigraphic succession and eruptive activity of 
the active La Fossa cone (Fig. 28), and discussion 
about hazard and risk assessment and aspects of 
risk management and reduction.

STOP 3.1: (38°24’52”N, 14°57’36”E)

Locality: Baia di Levante beach
Focus: La Fossa volcanic system
Description: This is the point of view from which 
it is possible to appreciate the main features of 
�W�K�H���D�F�W�L�Y�H���Y�R�O�F�D�Q�L�F���V�\�V�W�H�P���R�I���/�D���)�R�V�V�D�����)�L�J��������������
and introduce its multi-hazard evaluation. The 
�Q�R�U�W�K�H�U�Q�� �À�D�Q�N�� �R�I�� �/�D�� �)�R�V�V�D�� �F�R�Q�H�� �L�V�� �Z�H�O�O�� �Y�L�V�L�E�O�H����
together with the traces of the minor (eccentric) 
Forgia crater. This marked a renewal of activity in 
1444 AD following at least 100 years of quiescence, 
and produced a high-energy steam-blast eruption. 
The eruption occurred eccentrically with respect 
to the summit of the Fossa cone, and opened 
a new stage of the activity of the Fossa cone, 
characterised by the ascent of viscous plugs of 
magma that powered at least 8 discrete eruptive 

�)�L�J�����������±���,�W�L�Q�H�U�D�U�\���R�I���W�K�H���¿�H�O�G���V�W�R�S�V���G�X�U�L�Q�J���W�K�H���¿�U�V�W���G�D�\��
of activities on Vulcano.
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�H�Y�H�Q�W�V���O�D�V�W�L�Q�J���G�D�\�V���W�R���\�H�D�U�V�����7�K�H���V�F�D�U���R�I���W�K�H�������������O�D�Q�G�V�O�L�G�H���L�V���D�O�V�R���Y�L�V�L�E�O�H���D�O�R�Q�J���W�K�H���Q�R�U�W�K�H�U�Q���À�D�Q�N���R�I���W�K�H��
La Fossa cone.
Along the border of the summit crater of La Fossa, the main fumaroles that characterize the hydrothermal 
system of La Fossa are evident. Moreover, subordinate points of gas emission and hot springs are present in 
some submarine areas near the Baia di Levante harbour.
In the foreground, the remains of the Il Faraglione old tuff cone are represented by strongly hydrothermally 
altered and locally hardened pyroclastic material composed of planar lapilli-tuffs with dense and scoriaceous 
bombs are visible and make them comparable to deposits from dilute PDCs and associated ballistic fallout 

�)�L�J���������������3�D�Q�R�U�D�P�L�F���Y�L�H�Z���R�I���W�K�H���P�D�L�Q���I�H�D�W�X�U�H�V���U�H�O�D�W�H�G���W�R���W�K�H���/�D���)�R�V�V�D���Y�R�O�F�D�Q�L�F���V�\�V�W�H�P���I�U�R�P���W�K�H���%�D�L�D���G�L���/�H�Y�D�Q�W�H���E�H�D�F�K����������
�U�H�P�D�L�Q�V���R�I���W�K�H���,�O���)�D�U�D�J�O�L�R�Q�H���R�O�G���F�R�Q�H�����������I�X�P�D�U�R�O�L�F���D�U�H�D�V�����Y�L�V�L�E�O�H���V�S�R�U�D�G�L�F�D�O�O�\�������������)�R�U�J�L�D���F�U�D�W�H�U�����������]�R�Q�H���R�I���W�K�H�������������O�D�Q�G�V�O�L�G�H



59

itin
e

ra
ry

Active volcanoes in southern Italy (Etna, Stromboli, Vulcano and Lipari) and their multi-hazard
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processes. Extreme alteration, together with extensive subaerial and marine erosion and prolonged exploitation 
of sulphur and alunite during historical times, has resulted in the almost complete dismantling of the original 
volcanic landform. 
It is noteworthy that the main features in this area (La Fossa crater, Forgia crater, Il Faraglione cone and the 
�K�\�G�U�R�W�K�H�U�P�D�O���¿�H�O�G�V�������W�R�J�H�W�K�H�U���Z�L�W�K���W�K�H���9�X�O�F�D�Q�H�O�O�R���F�R�Q�H���D�Q�G���0�W�����6�D�U�D�F�H�Q�R���V�\�V�W�H�P�����D�U�H���P�R�V�W�O�\���D�O�L�J�Q�H�G���D�O�R�Q�J���D��
N-S structural system (Ruch et al., 2016).

Points-for-discussion  
• Main features of the multihazard volcanic system of La Fossa

STOP 3.2: (38°24’37”N, 14°57’26”E)

Locality: Pietre Cotte (base of La Fossa cone)
Focus: Morphology and architecture of La Fossa cone
Description:  The active La Fossa cone stands out in the middle of La Fossa caldera and represents the dominant 
morphostructural feature in the northern sector of Vulcano. The latest collapse (vc6, 13-8 ka) leading to 
development of the western and north-western borders of La Fossa caldera is exposed to the west by a 
�V�X�E�Y�H�U�W�L�F�D�O���F�X�U�Y�L�O�L�Q�H�D�U���I�D�X�O�W���W�U�X�Q�F�D�W�L�Q�J���W�K�H���0�R�Q�W�H���/�H�Q�W�L�D���G�R�P�H���¿�H�O�G�����)�L�J���������D������
�7�K�H�� �S�U�H�V�H�Q�W���G�D�\�� �/�D�� �)�R�V�V�D�� �F�R�Q�H�� �L�V�� �D�� ���������P���K�L�J�K�� �D�Q�G�� �F���� �����N�P���Z�L�G�H�� �V�W�H�H�S���V�L�G�H�G�� �W�X�I�I�� �F�R�Q�H�� �Z�L�W�K�� �D�Y�H�U�D�J�H�� �V�O�R�S�H��
�D�Q�J�O�H�V�� �R�I�� �����ƒ�� �E�X�L�O�W�� �X�S�� �E�\�� �G�L�I�I�H�U�H�Q�W�� �S�\�U�R�F�O�D�V�W�L�F�� �V�X�F�F�H�V�V�L�R�Q�V�� �D�Q�G�� �O�D�Y�D�� �À�R�Z�V�� �G�X�U�L�Q�J�� �V�X�F�F�H�V�V�L�Y�H�� �H�U�X�S�W�L�Y�H�� �S�K�D�V�H�V��
���)�L�J���������E�������7�K�H���À�D�Q�N�V���R�I���W�K�H���F�R�Q�H���D�U�H���F�R�Y�H�U�H�G���E�\���L�U�U�H�J�X�O�D�U���W�K�L�F�N�Q�H�V�V�H�V���R�I���G�D�U�N���J�U�H�\���$�'�����������±�������S�\�U�R�F�O�D�V�W�L�F��
deposits mostly consisting of dense lapilli and blocks, with intercalations of laminated ash layers (Fig. 30c). These 
�G�H�S�R�V�L�W�V���R�Y�H�U�O�L�H���W�K�H���R�O�G�H�U���S�\�U�R�F�O�D�V�W�L�F���V�X�F�F�H�V�V�L�R�Q�V���D�Q�G���O�D�Y�D���À�R�Z�V���P�R�V�W�O�\���U�H�O�D�W�H�G���W�R���W�K�H���;�9�,�,�,���;�,�;th  centuries. The 
pink-coloured Caruggi deposits (AD 776) particularly crop out in the upper northwestern slopes of the cone, 
�Z�K�H�U�H���D�U�H���H�[�S�R�V�H�G���E�\���V�O�R�S�H���H�U�R�V�L�R�Q���S�U�R�F�H�V�V�H�V���D�I�I�H�F�W�L�Q�J���W�K�H���$�'�����������±�������X�Q�L�W�����)�L�J���������E�������7�K�H�V�H���S�U�R�F�H�V�V�H�V���D�U�H��
�O�D�U�J�H�O�\���I�D�Y�R�X�U�H�G���E�\���W�K�H���O�R�R�V�H���I�H�D�W�X�U�H���R�I���$�'�����������±�������S�\�U�R�F�O�D�V�W�L�F�V���F�R�Y�H�U�L�Q�J���V�O�R�S�H�V���O�D�U�J�H�O�\���I�U�H�H���R�I���Y�H�J�H�W�D�W�L�R�Q���D�Q�G��
generally overlying an almost impermeable substratum represented by the Caruggi deposits (Fig. 31). Heavy 
and/or prolonged rainfall can easily affect these loose materials, initiating recurrent episodes of remobilization 
�D�Q�G���P�D�V�V���W�U�D�Q�V�I�H�U���Y�L�D���V�P�D�O�O���Y�R�O�X�P�H���G�H�E�U�L�V���À�R�Z���S�U�R�F�H�V�V�H�V���W�K�D�W���K�D�Y�H���L�Q�Y�D�G�H�G���W�K�H���3�R�U�W�R���Y�L�O�O�D�J�H���V�H�Y�H�U�D�O���W�L�P�H�V���L�Q��
the last decades (Ferrucci et al., 2005). 
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To the left, the older Pietre Cotte 
�R�E�V�L�G�L�D�Q�� �O�D�Y�D�� �À�R�Z�� ���$�'�� ������������ �L�V�� �D�O�V�R��
exposed (Fig. 30b), hanging on the 
Vulcano Porto village. It has a fresh 
morphology, typically blocky and 
rough surface. The internal structure 

�)�L�J���� ������ �±�� ���D���� �9�L�H�Z�� �I�U�R�P�� �W�K�H�� �F�R�Q�H�� �R�I��
La Fossa of the N-S aligned domes and 
coulees that formed the Monte Lentia 
�G�R�P�H���¿�H�O�G�� �G�X�U�L�Q�J�� �(�S�R�F�K�V�� ���� �D�Q�G�� ������ �7�K�L�V��
�S�R�U�W�L�R�Q�� �R�I�� �W�K�H�� �G�R�P�H�� �¿�H�O�G�� �L�V�� �W�U�X�Q�F�D�W�H�G��
by the vc6 collapse fault representing 
the current western border of La Fossa 
�F�D�O�G�H�U�D�������E�����7�K�H���Z�H�V�W�H�U�Q���À�D�Q�N���R�I���/�D���)�R�V�V�D��
cone is extensively mantled by the AD 
�����������������S�\�U�R�F�O�D�V�W�L�F�V�����F�R�Y�H�U�L�Q�J���W�K�H���3�L�H�W�U�H��
�&�R�W�W�H�� �O�D�Y�D�� �À�R�Z�� ���$�'�� ������������ �D�Q�G�� �W�K�H�� �R�O�G�H�U��
pink-coloured Caruggi products, the latter 
exposed in the upper part of the cone by 
the erosion and reworking of the AD 1888-
������ �G�H�S�R�V�L�W�V���� �7�K�H�� �I�R�R�W�S�D�W�K�� �R�I�� �W�K�H�� �D�V�F�H�Q�W��
to the summit craters is highlighted, 
together with location of Stops 1 and 2 
and photograph of Fig. V6c. (c) Detail 
on the m-thick pyroclastic succession 
�H�U�X�S�W�H�G�� �G�X�U�L�Q�J�� �$�'�� ���������������� �Z�L�W�K�� �O�D�\�H�U�V��
from dilute PDCs and fallout (in places 
rich in hydrothermalized blocks), showing 
a substantial component of ballistic blocks 
particularly towards the upper part of the 
succession (see Fig. V7b for location); 
massive deposits by slope reworking crop 
out at the top.
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�L�V�� �F�K�D�U�D�F�W�H�U�L�]�H�G�� �E�\�� �E�D�Q�G�V�� �R�I�� �D�O�W�H�U�Q�D�W�L�Q�J�� �J�O�D�V�V�\�� �D�Q�G�� �Y�H�V�L�F�X�O�D�U�� �O�D�\�H�U�V���� �À�R�Z�� �I�R�O�L�D�W�L�R�Q�� �D�Q�G�� �I�R�O�G�L�Q�J�� �V�W�U�X�F�W�X�U�H�V����
together with enclaves of latitic magmas evidence of mingling processes.

Points-for-discussion  
• Role of the volcano-tectonic collapses in conditioning the localization of the post-collapse eruptive vents and 

�W�K�H���G�L�V�W�U�L�E�X�W�L�R�Q���R�I���W�K�H���F�R�U�U�H�V�S�R�Q�G�L�Q�J���Y�R�O�F�D�Q�R�J�H�Q�L�F���À�R�Z�V��
• Interaction between eruptive (constructional) and reworking (erosive) processes in the development of an 

active cone

STOP 3.3: (38°24’23”N, 14°57’31”E)

Locality: External crater rim of La Fossa, elevation of c. 250 m.
Focus: �)�H�D�W�X�U�H�V���R�I���W�K�H���$�'�������������������G�H�S�R�V�L�W�V�����S�U�L�P�D�U�\���D�Q�G���U�H�Z�R�U�N�H�G�����D�Q�G���W�K�H���&�D�U�X�J�J�L���S�\�U�R�F�O�D�V�W�L�F�V��
Description:  Along the footpath the erosive channels lining the western slope of La Fossa cone allow exposure 
�R�I�� �W�K�H�� �S�\�U�R�F�O�D�V�W�L�F�� �V�X�F�F�H�V�V�L�R�Q�� �H�U�X�S�W�H�G�� �G�X�U�L�Q�J�� �W�K�H�� �$�'�� ������������������ �U�H�S�U�H�V�H�Q�W�H�G�� �E�\�� �P�D�V�V�L�Y�H�� �W�R�� �W�K�L�Q�O�\���O�D�P�L�Q�D�W�H�G��
lapilli-tuffs consisting of dark grey dense clasts with loose isolated lava blocks and bombs. The top portion of 
�W�K�H���V�X�F�F�H�V�V�L�R�Q���L�V���P�D�G�H���X�S���R�I���P�D�V�V�L�Y�H���G�H�S�R�V�L�W�V���G�H�U�L�Y�H�G���I�U�R�P���G�H�E�U�L�V���À�R�Z���U�H�Z�R�U�N�L�Q�J���R�I���W�K�H���S�U�L�P�D�U�\���G�H�S�R�V�L�W�V���D�O�R�Q�J��
the steep slopes of the cone (Fig. 30c). The older Caruggi deposits are visible in the lower part of the erosive 
channels and become dominant in the part at higher elevations of the footpath building up the upper portion 
�R�I���/�D���)�R�V�V�D���F�R�Q�H�����)�L�J���������E�������7�K�H�\���D�U�H���D���V�X�F�F�H�V�V�L�R�Q���R�I���G�H�Q�V�H�O�\���V�W�U�D�W�L�¿�H�G���D�Q�G���F�R�K�H�U�H�Q�W�����S�L�Q�N���W�R���Y�D�U�L�F�R�O�R�X�U�H�G���W�X�I�I�V��
deposited from recurrent dilute PDCs.
�7�K�H���À�D�W�W�L�V�K���D�U�H�D���D�W���H�O�H�Y�D�W�L�R�Q���R�I���F�������������P���L�V���W�K�H���E�R�U�G�H�U���R�I���R�Q�H���R�I���W�K�H���F�U�D�W�H�U���U�L�P�V�����F�U�������F�R�Q�V�W�U�X�F�W�H�G���G�X�U�L�Q�J���W�K�H��
�H�Y�R�O�X�W�L�R�Q���R�I���/�D���)�R�V�V�D�����S�D�U�W�L�F�X�O�D�U�O�\���U�H�O�D�W�H�G���W�R���W�K�H���&�D�U�X�J�J�L���D�Q�G���3�L�H�W�U�H���&�R�W�W�H���D�F�W�L�Y�L�W�L�H�V�����7�K�H���3�L�H�W�U�H���&�R�W�W�H���O�D�Y�D���À�R�Z��
���$�'���������������Z�D�V���H�U�X�S�W�H�G���I�U�R�P���W�K�H���1�:���U�L�P���R�I���W�K�L�V���F�U�D�W�H�U�����D�V���S�U�H�V�H�Q�W�O�\���G�H�P�R�Q�V�W�U�D�W�H�G���E�\���L�Q�W�H�Q�V�H���K�\�G�U�R�W�K�H�U�P�D�O�L�]�D�W�L�R�Q��
and the occurrence of lithic-rich pyroclastic deposits (unconformably covering the pink-coloured Caruggi 
�V�X�F�F�H�V�V�L�R�Q�������7�K�H���$�'�������������������G�H�S�R�V�L�W�V���E�O�D�Q�N�H�W���W�K�H���Z�K�R�O�H���D�U�H�D�����F�R�Q�V�L�V�W�L�Q�J���R�I���O�R�R�V�H�����E�O�D�F�N���G�H�Q�V�H���O�D�S�L�O�O�L���D�Q�G���E�O�R�F�N�V����
with several obsidianaceous bread-crust bombs (Ømax > 1m) typical of the Vulcanian activity (Fig. 31). These 
products are the result of intermittent explosive pulses forming transient eruptive columns with a substantial 
�E�D�O�O�L�V�W�L�F���G�H�S�R�V�L�W�L�R�Q�����%�H�V�L�G�H�V���W�K�H���V�X�P�P�L�W���R�I���W�K�H���F�R�Q�H�����W�K�H���I�D�O�O�R�X�W���G�H�S�R�V�L�W�V���R�I���W�K�H���$�'�������������������H�U�X�S�W�L�R�Q���P�D�Q�W�O�H��
�Z�L�G�H���V�H�F�W�R�U�V���R�I���W�K�H���À�D�Q�N�V�����W�R�J�H�W�K�H�U���Z�L�W�K���L�V�R�O�D�W�H�G���E�U�H�D�G���F�U�X�V�W���E�R�P�E�V�����'�L���7�U�D�J�O�L�D�����������������U�H�S�R�U�W�V���D�Q���D�F�F�X�P�X�O�D�W�L�R�Q��
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of 100-500 kg/m 2 (i.e. 10-50 cm) in the Porto area and <300 kg/m 2 (i.e. < 30  cm) in the Piano area. Mercalli 
�D�Q�G���6�L�O�Y�H�V�W�U�L�����������������D�O�V�R���U�H�S�R�U�W���V�H�G�L�P�H�Q�W�D�W�L�R�Q���L�Q���W�K�H���V�R�X�W�K�H�U�Q���S�D�U�W���R�I���W�K�H���,�W�D�O�L�D�Q���S�H�Q�L�Q�V�X�O�D�����&�D�O�D�E�U�L�D���U�H�J�L�R�Q����
and in the northern coast of Sicily (between Palermo on the west and Catania/Siracusa on the east).
The bread-crust bombs consist of an outer glassy and fractured crust (cm-thick) (Fig. 30b-c) and a more 
crystallized and degassed inner portion. They are formed by the interplay between contrasting expansion 
�D�Q�G���Y�L�V�F�R�X�V���I�R�U�F�H�V�����J�L�Y�H�Q���W�K�D�W���W�K�H���V�W�D�U�W�L�Q�J���P�D�J�P�D���L�V���U�H�O�D�W�L�Y�H�O�\���Y�L�V�F�R�X�V���D�Q�G���H�[�W�H�U�Q�D�O���S�D�U�W���V�R�O�L�G�L�¿�H�V���G�X�U�L�Q�J���W�K�H��
�À�L�J�K�W���R�I���W�K�H���E�R�P�E���Z�K�H�U�H�D�V���W�K�H���L�Q�W�H�U�Q�D�O���J�D�V���U�L�F�K���S�D�U�W���W�U�L�H�V���W�R���H�[�S�D�Q�G�����7�K�H���F�R�P�S�H�W�L�Q�J���L�Q�W�H�U�Q�D�O���H�[�S�D�Q�V�L�R�Q���D�Q�G��
external viscous forces are responsible of the fracturing of the shell of the bomb. The occurrence of abundant 
�E�U�H�D�G���F�U�X�V�W���E�R�P�E���H�M�H�F�W�L�R�Q�V���G�X�U�L�Q�J���W�K�H���$�'�������������������K�L�J�K�O�L�J�K�W�V���W�K�D�W���W�K�H���V�K�D�O�O�R�Z���S�O�X�P�E�L�Q�J���V�\�V�W�H�P���Z�D�V���D�W���W�K�D�W��
time represented by reservoir(s) made up of crystal-rich viscous magma plugs. Dellino et al. (2011) report the 
occurrence of ballistic blocks associated with an impact energy between 10 5 and 10 6 J at a distance of <300 
m from vent and of 1.4 x 10 5 J up to Vulcanello in the north of the island and down to the southern caldera 
rim in the southern part of the island. These observations are related to the Punte Nere and Caruggi eruption 
�X�Q�L�W�V���D�Q�G���W�K�H���O�D�W�H�V�W���H�U�X�S�W�L�Y�H���F�\�F�O�H���L�Q�F�O�X�G�L�Q�J���W�K�H�������������������9�X�O�F�D�Q�L�D�Q���H�U�X�S�W�L�R�Q�����1�R�Q�H�W�K�H�O�H�V�V�����%�L�D�V�V���H�W���D�O������������������
�U�H�S�R�U�W���L�P�S�D�F�W���H�Q�H�U�J�L�H�V���D�V�V�R�F�L�D�W�H�G���Z�L�W�K���W�K�H������������������ �9�X�O�F�D�Q�L�D�Q���H�U�X�S�W�L�R�Q���E�H�W�Z�H�H�Q���������������� �[�� ����6 J at distances 
between 1000-1500 m from vent along the southern caldera rim. Unfortunately, observations of ballistic blocks 
that have not been remobilized (mostly by human activity) are rare, with the most reliable being those on the 
southern caldera rim, which could explain the discrepancy between Dellino et al. (2011) and Biass et al. (2016) 
observations.

Points-for-discussion  
• Characters of the typical Vulcanian activity expected for a future reactivation of La Fossa cone
• Aspects of tephra-fall hazard (ash, lapilli and ballistics) 

STOP 3.4: (38°24’21”N, 14°57’38”E)

Locality: Summit crater area of La Fossa, elevation of c. 280 m (helicopter pitch)
Focus: �$�F�W�L�Y�H���F�U�D�W�H�U���D�U�H�D���D�Q�G���I�X�P�D�U�R�O�L�F���¿�H�O�G
Description:  The present-day crater rim (cr4) is c. 500 m large, has a roughly circular shape and shows at 
�L�W�V�� �E�R�W�W�R�P�� �W�K�H�� �W�U�D�F�H�V�� �R�I�� �W�K�H�� �W�Z�R�� �D�Q�D�V�W�R�P�L�]�H�G�� �Y�H�Q�W�V�� �W�K�D�W�� �R�U�L�J�L�Q�D�W�H�G�� �I�U�R�P�� �W�K�H�� �O�D�W�H�V�W�� �$�'�� ���������±���������� �H�U�X�S�W�L�R�Q��
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(Fig. 32). Discontinuous outcrops 
of the older Caruggi and Pietre 
Cotte (and Grotta dei Palizzi) 
pyroclastic successions, which built 
up the framework of the cone, are 
exposed in its inner south-eastern 
side. 
A well-developed active fumarolic 
�¿�H�O�G���L�V���S�U�H�V�H�Q�W���D�O�R�Q�J���W�K�H���Q�R�U�W�K�H�U�Q��
rim of the summit crater (Fig. 32), 
as a demonstration of the fumarolic 
stage of activity (associated with 
shallow seismicity) in which the La 
Fossa cone has remained since the 
�$�'�������������������H�U�X�S�W�L�R�Q�����+�H�U�H�����W�K�H���J�D�V��
output occurs from several high-
temperature fumaroles (nowadays 
�D�W�� �7�§�������� �ƒ�&���� �W�K�D�W�� �K�D�Y�H�� �E�H�H�Q��
continuously monitored during the 
�O�D�V�W���I�H�Z���G�H�F�D�G�H�V�����1�X�F�F�L�R���H�W���D�O����������������
Granieri et al. 2006). Generally the 
whole fumarolic system, including 
Vulcano Porto, shows a range of 
T=100-450°C. The fumaroles of 
La Fossa are composed of H

2�2��
���!������������ �&�2 2�� �����±������������ �6�2 2 (up 
to 1%), HCl, HF plus several other 
components (e.g. H 2S, N 2, H 2, etc.) 
�L�Q���P�L�Q�R�U���S�U�R�S�R�U�W�L�R�Q�V�����&�K�L�R�G�L�Q�L���H�W���D�O�������������������7�K�H���P�R�Q�L�W�R�U�L�Q�J���V�\�V�W�H�P���U�H�Y�H�D�O�H�G���V�W�U�R�Q�J���F�K�H�P�L�F�R���S�K�\�V�L�F�D�O���Y�D�U�L�D�W�L�R�Q�V��
of the gas output during time. Periods of unrest, called “crisis”, episodically occurred (the latest in 2005) with 

�)�L�J�����������±���'�H�S�R�V�L�W�V���R�I���W�K�H�������������������9�X�O�F�D�Q�L�D�Q���H�U�X�S�W�L�R�Q�����D�����)�L�H�O�G���R�I���E�R�P�E�V���F�R�Y�H�U�L�Q�J��
�W�K�H�� �V�X�U�I�D�F�H�� �R�I�� �W�K�H�� ���������������� �H�U�X�S�W�L�R�Q�� �G�H�S�R�V�L�W�V�� �¿�O�O�L�Q�J�� �W�K�H�� �F�U���� �F�U�D�W�H�U�� �U�L�P���� �E���� �,�P�S�D�F�W��
structures of a bread-crust bomb on underlying layers; c) detail of a breadcrust 
bomb.
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�)�L�J���� ������ �±�� �2�S�S�R�V�L�W�H�� �Y�L�H�Z�V�� �R�I��
the summit crater area of La 
Fossa cone from the helicopter 
pitch at elevation of c. 280 m (a) 
and the peak of Gran Cratere di 
�/�D�� �)�R�V�V�D�� �D�W�� �H�O�H�Y�D�W�L�R�Q�� �R�I�� �F���� ��������
m (b). The summit crater area 
is almost entirely covered by the 
pyroclastic products erupted in 
�$�'�����������±�����������F�K�D�U�D�F�W�H�U�L�]�H�G���E�\��
the occurrence of several bread-
crust bombs. Discontinuous 
outcrops of the older pyroclastic 
products of Caruggi (CA) and 
Pietre Cotte units (PC), which 
built up the framework of the 
cone, are exposed, together with 
hydrothermally-altered deposits 
related to the Grotta dei Palizzi 
series (PA). The morphological 
evidence for different, coalescent 
and concentric crater rims (cr1, 
3, 4) developing through time is 
shown in (b), together with the 
two anastomized vents feeding 
�W�K�H�� �$�'�� ���������������� �D�F�W�L�Y�L�W�\���� �7�K�H��
�D�F�W�L�Y�H�� �I�X�P�D�U�R�O�L�F�� �¿�H�O�G�� �L�V�� �Z�H�O�O��
visible along the northern rim 
of crater cr4. Numbered points 
�L�Q�� �W�K�H�� �¿�J�X�U�H�V�� �L�Q�G�L�F�D�W�H�� �P�H�W�U�H�V��
above sea level.
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the fumaroles demonstrating a substantial increase in temperature (e.g from 300 to almost 700°C in the 
�W�L�P�H���V�S�D�Q�������������������������D�Q�G���W�K�H���P�D�J�P�D�W�L�F���F�R�P�S�R�Q�H�Q�W���R�I���W�K�H���W�R�W�D�O���J�D�V���À�X�[�����H���J�����7�����)���&�O����3He/ 4�+�H�����+�H���&�22�����&�22 
�À�X�[���� �&�22/H 2�2���� �*�U�D�Q�L�H�U�L�� �H�W�� �D�O���� �������������� �3�D�R�Q�L�W�D�� �H�W�� �D�O���� �������������� �H�Y�L�G�H�Q�F�H�� �W�K�D�W�� �W�K�H�� �G�H�W�H�F�W�H�G�� �J�H�R�F�K�H�P�L�F�D�O�� �F�K�D�Q�J�H�V��
are consistent with the degassing path of a magma having a latitic composition, through two magma ponding 
�O�H�Y�H�O�V���D�W���V�O�L�J�K�W�O�\�� �G�L�I�I�H�U�H�Q�W���S�U�H�V�V�X�U�H�V���� �Z�K�H�U�H���E�X�E�E�O�H�±�P�H�O�W���G�H�F�R�X�S�O�L�Q�J�� �F�D�Q���R�F�F�X�U���� �7�K�L�V�� �U�H�Y�H�D�O�V���D�� �F�O�H�D�U���S�R�W�H�Q�W�L�D�O��
for resuming eruptive activity in the future. Moreover, recent studies have provided evidence for dangerous 
H2�6���D�L�U���F�R�Q�F�H�Q�W�U�D�W�L�R�Q�V���D�W���V�R�P�H���V�L�W�H�V�����X�V�X�D�O�O�\���I�U�H�T�X�H�Q�W�H�G���E�\���W�R�X�U�L�V�W�V�������Z�K�H�U�H�D�V���O�H�Y�H�O�V���R�I���&�22 in some Vulcano 
�K�R�X�V�H�V���P�D�\���H�[�F�H�H�G���W�K�H���K�D�]�D�U�G�R�X�V���W�K�U�H�V�K�R�O�G�V�����&�D�U�D�S�H�]�]�D���H�W���D�O�������������������2�Q���W�K�H���E�D�V�L�V���R�I���D�Y�D�L�O�D�E�O�H���J�H�R�F�K�H�P�L�F�D�O��
data, three possible types of unrest are hypothesized for the future, 1) through the involvement of the surface 
hydrothermal system, 2) through the involvement of the deep hydrothermal system, or 3) through the potential 
trigger of movements of magmatic bodies coming from the deepest sources.

Points-for-discussion  
• Monitoring of the active La Fossa cone
• Aspects of exposure and systemic vulnerability (e.g. distribution of critical infrastructure and facilities, 

redundancy, interdependency) (e.g. Galderisi et al. 2013)

STOP 3.5: (38°24’11”N, 14°57’55”E)

Locality: Peak of  La Fossa cone, elevation of c. �����������P
Focus: Morphostructural setting of the summit crater area and relationships with the La Fossa caldera.
Description:  The peak of La Fossa cone is a spectacular point of view for its summit crater area, which is composed 
�R�I���D���Q�X�P�E�H�U���R�I���Q�H�V�W�H�G���F�U�D�W�H�U���U�L�P�V�����F�U�����������F�R�Q�V�W�U�X�F�W�H�G���G�X�U�L�Q�J���L�W�V���V�X�F�F�H�V�V�L�Y�H���S�K�D�V�H�V���R�I���D�F�W�L�Y�L�W�\���X�Q�G�H�U���D���U�R�X�J�K���1�(�±
SW alignment. The morphological evidence for three different, coalescent and concentric crater rims (cr1, 3, 4) 
�L�V���U�H�S�U�H�V�H�Q�W�H�G���E�\���F�X�U�Y�L�O�L�Q�H�D�U���U�L�G�J�H�V���W�K�D�W���D�U�H���O�D�U�J�H�O�\���F�R�Y�H�U�H�G���E�\���W�K�H���P�R�V�W���U�H�F�H�Q�W���$�'�������������������S�U�R�G�X�F�W�V�����)�L�J���������E������
The peak of Gran Cratere di La Fossa also offers the possibility of overviewing the regional setting of the Aeolian 
Islands from the southernmost island of the archipelago. It is evident the NNW-SSE alignment of the islands 
�R�I�� �9�X�O�F�D�Q�R���� �/�L�S�D�U�L�� �D�Q�G�� �6�D�O�L�Q�D�� �D�O�R�Q�J�� �W�K�H�� �7�L�Q�G�D�U�L�±�/�H�W�R�M�D�Q�Q�L�� �V�W�U�L�N�H���V�O�L�S�� �I�D�X�O�W�� �V�\�V�W�H�P���� �W�R�J�H�W�K�H�U�� �Z�L�W�K�� �W�K�H�� �S�D�U�D�O�O�H�O��
preferential elongation of these islands along the same direction. To the left, the Filicudi and Alicudi islands 
�D�U�H���D�O�L�J�Q�H�G���L�Q���D���:�1�:���(�6�(�� �G�L�U�H�F�W�L�R�Q���G�H�P�R�Q�V�W�U�D�W�L�Q�J���W�K�H���¿�H�O�G���H�Y�L�G�H�Q�F�H���I�R�U���W�K�H���6�L�V�L�I�R���$�O�L�F�X�G�L���I�D�X�O�W���V�\�V�W�H�P���W�K�D�W��
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controls the whole western sector of the Aeolian archipelago. The Panarea and Stromboli islands are visible to 
the right in a NE-SW alignment expression of an extensional regime that favours the development of active 
volcanism, which is also developing in the central sector of the archipelago (Lipari and Vulcano) mostly along 
N-S tectonic structures (Ruch et al., 2016). It is noteworthy that all the inactive volcanoes in the Aeolian Arc 
�D�U�H���O�R�F�D�W�H�G���L�Q���W�K�H���F�H�Q�W�U�D�O���Z�H�V�W�H�U�Q���V�H�F�W�R�U�����6�D�O�L�Q�D�����)�L�O�L�F�X�G�L���D�Q�G���$�O�L�F�X�G�L�����W�R���W�K�H���Z�H�V�W���R�I���W�K�H���7�L�Q�G�D�U�L�±�/�H�W�R�M�D�Q�Q�L���I�D�X�O�W��
system representing the lateral termination of the Ionian slab.
To the south, along the steep cliff of Rio Grande, a subvertical collapse wall is the eastern branch of the La Fossa 
�F�D�O�G�H�U�D�����H�Q�F�L�U�F�O�L�Q�J���W�K�H���/�D���)�R�V�V�D���F�R�Q�H�����7�K�L�V���F�R�O�O�D�S�V�H�����Y�F�������W�U�X�Q�F�D�W�H�V���W�K�H���6�F�R�J�O�L�R���&�R�Q�L�J�O�L�D�U�D���O�D�Y�D���À�R�Z�V�����F�����������N�D����
and offset the older Il Piano caldera (visible in the background), and is unconformably covered by pyroclastic 
�S�U�R�G�X�F�W�V���D�Q�G���O�D�Y�D���À�R�Z�V���U�H�O�D�W�L�Y�H���W�R���W�K�H���0�R�Q�W�H���$�U�L�D���¿�V�V�X�U�H�����F�����������N�D�������7�K�H�V�H���V�W�U�D�W�L�J�U�D�S�K�L�F���U�H�O�D�W�L�R�Q�V�K�L�S�V���F�R�Q�V�W�U�D�L�Q��
the time-interval of the early stages of formation of La Fossa caldera. The collapse vc4 (which occurred at some 
point between 42 and 24 ka) formed the central-eastern part of La Fossa caldera. This collapse is made evident 
by a curvilinear fault in the area of Monte Luccia (crosscutting the scoriaceous products of the Monte Luccia 
�¿�V�V�X�U�H�����D�Q�G���L�Q���W�K�H���P�L�G�G�O�H���V�H�F�W�R�U���R�I���W�K�H���5�L�R���*�U�D�Q�G�H���J�X�O�O�\�����W�U�X�Q�F�D�W�L�Q�J���W�K�H���0�R�Q�W�H���5�R�V�V�R���V�F�R�U�L�D���F�R�Q�H�������7�K�H���O�D�W�H�V�W��
�F�R�O�O�D�S�V�H���Y�F�����������±�����N�D�����D�O�R�Q�J���W�K�H���Z�H�V�W�H�U�Q���D�Q�G���Q�R�U�W�K���Z�H�V�W�H�U�Q���E�R�U�G�H�U�V���R�I���W�K�H���F�D�O�G�H�U�D���L�V���D�O�V�R���Y�L�V�L�E�O�H���L�Q���W�K�H���D�U�H�D��
of Monte Lentia. The continuation of the La Fossa caldera rims in the NE sector of Vulcano is documented by 
abrupt escarpments found in the submarine areas near Punta Luccia and Vulcanello (Casalbore et al., 2018). 
It is noteworthy that the steep wall of La Fossa caldera is a substantial topographic obstacle for the lateral 
�G�L�V�W�U�L�E�X�W�L�R�Q���R�I���3�'�&�V���V�S�U�H�D�G�L�Q�J���D�O�R�Q�J���W�K�H���À�D�Q�N�V���R�I���/�D���)�R�V�V�D���F�R�Q�H�����D�V���V�K�R�Z�Q���E�\���W�K�L�F�N���D�F�F�X�P�X�O�D�W�L�R�Q�V���R�I���S�\�U�R�F�O�D�V�W�L�F��
products at the foot of the main fault.

Points-for-discussion:  
• �,�Q�À�X�H�Q�F�H���R�I���F�D�O�G�H�U�D���Z�D�O�O���R�Q���W�K�H���G�L�V�W�U�L�E�X�W�L�R�Q���R�I���S�\�U�R�F�O�D�V�W�L�F���G�H�S�R�V�L�W�V���S�U�R�G�X�F�H�G���I�U�R�P���/�D���)�R�V�V�D���F�R�Q�H
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�'�$�<���� th : primary school of Vulcano

STOP 4.1: (38°22’55”N, 14°59’0”E)

Locality: Il Piano primary school
Focus: Crisis management simulation at Vulcano
Description:  Meeting with the teachers and the children of the primary school of Vulcano located on the area of 
Il Piano to discuss aspects of hazard, vulnerability and risk assessment and both risk and crisis management 
together with representatives of the CERG-C program of the University of Geneva and of the Italian Civil 
Protection. A dedicated experiential learning school exercise on volcanic crisis management that has been 
�U�X�Q�Q�L�Q�J���D�W���W�K�H���V�F�K�R�R�O���I�R�U���W�K�H���O�D�V�W�������\�H�D�U�V���Z�L�O�O���D�O�V�R���E�H���S�U�H�V�H�Q�W�H�G���D�Q�G���G�L�V�F�X�V�V�H�G���L�Q���G�H�W�D�L�O�V�����7�K�H���¿�H�O�G�W�U�L�S���S�D�U�W�L�F�L�S�D�Q�W�V��
will have the chance to directly interact with the teachers and the children that participated in the exercise to 
better familiarize with the activity. 
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4. Mount Etna volcano 

Mount Etna is the highest (3330 m a.s.l.) and largest (about 1200 km 2) volcano of Europe, and one of the most 
active volcanoes on the Earth. It lies on the densely inhabited Ionian coast of eastern Sicily, and represents a 
classical example of how an active volcano interacts with resident population and tourists. 
�7�K�H���V�W�U�X�F�W�X�U�D�O���I�U�D�P�H�Z�R�U�N���R�I���(�W�Q�D���Y�R�O�F�D�Q�R���L�V���W�K�H���U�H�V�X�O�W���R�I���D���F�R�P�S�O�H�[���L�Q�W�H�U�D�F�W�L�R�Q���E�H�W�Z�H�H�Q���U�H�J�L�R�Q�D�O���W�H�F�W�R�Q�L�F�V�����À�D�Q�N��
�L�Q�V�W�D�E�L�O�L�W�\���S�U�R�F�H�V�V�H�V���D�Q�G���E�D�V�H�P�H�Q�W���P�R�U�S�K�R�O�R�J�\�����/�R���*�L�X�G�L�F�H���D�Q�G���5�D�V�j�����������������5�X�V�W���D�Q�G���1�H�U�L�����������������0�R�Q�D�F�R���H�W��
�D�O�������������������%�R�X�V�T�X�H�W���D�Q�G���/�D�Q�]�D�I�D�P�H�����������������1�H�U�L���H�W���D�O��������������������
The main structural lineaments (Fig. 33), reported from Branca et al. (2011a) and Azzaro et al. (2012), are: 
• �W�K�H�� �(�±�:�� �R�U�L�H�Q�W�H�G�� �3�H�U�Q�L�F�D�Q�D�� �W�U�D�Q�V�W�H�Q�V�L�Y�H�� �I�D�X�O�W�� �V�\�V�W�H�P���� �H�[�W�H�Q�G�L�Q�J�� �I�U�R�P�� �W�K�H�� �X�S�S�H�U�� �Q�R�U�W�K�H�D�V�W�� �À�D�Q�N�� �W�R�� �W�K�H��

�,�R�Q�L�D�Q���F�R�D�V�W�����F�K�D�U�D�F�W�H�U�L�V�H�G���E�\���D���O�H�I�W���V�W�U�L�N�H���V�O�L�S���G�L�V�S�O�D�F�H�P�H�Q�W���U�D�W�H���R�I�������F�P���\�����5�D�V�j���H�W���D�O��������������������
• �W�K�H���1�1�:�±�6�6�(���W�R���1�:�±�6�(���7�U�H�P�H�V�W�L�H�U�L�±�7�U�H�F�D�V�W�D�J�Q�L���I�D�X�O�W���V�\�V�W�H�P�����I�R�U�P�H�G���E�\���W�Z�R���Q�R�U�P�D�O���I�D�X�O�W�V���Z�L�W�K���U�L�J�K�W���O�D�W�H�U�D�O��

�F�R�P�S�R�Q�H�Q�W���U�H�S�U�H�V�H�Q�W�L�Q�J���W�K�H���V�R�X�W�K�H�U�Q���E�R�X�Q�G�D�U�\���R�I���W�K�H���X�Q�V�W�D�E�O�H���H�D�V�W�H�U�Q���À�D�Q�N�����/�R���*�L�X�G�L�F�H���D�Q�G���5�D�V�j����������������
Solaro et al., 2010).

• the Timpe normal fault system with a right-lateral component, associated with an intense seismicity, dissecting 
�W�K�H���O�R�Z�H�U���H�D�V�W�H�U�Q���À�D�Q�N�����,�W���L�V���I�R�U�P�H�G���E�\���V�H�Y�H�U�D�O���P�D�L�Q���V�H�J�P�H�Q�W�V�����H���J�����$�F�L�U�H�D�O�H�����6�����7�H�F�O�D�����0�R�V�F�D�U�H�O�O�R���D�Q�G���6����
�/�H�R�Q�D�U�G�H�O�O�R���I�D�X�O�W�V�������V�K�R�Z�L�Q�J���V�O�L�S���U�D�W�H�V���U�D�Q�J�L�Q�J���I�U�R�P�����������W�R�����������P�P���\���Z�L�W�K���1�:�±�6�(���W�R���1�1�:���6�6�(���R�U�L�H�Q�W�H�G���D�Q�G��
up to 180 m high scarps.

�7�K�H���P�R�U�S�K�R�V�W�U�X�F�W�X�U�D�O���V�H�W�W�L�Q�J���R�I���(�W�Q�D���Y�R�O�F�D�Q�R���L�V���V�W�U�R�Q�J�O�\���L�Q�À�X�H�Q�F�H�G���E�\���W�K�H���S�U�H�V�H�Q�F�H���R�I���W�K�H���Z�L�G�H���9�D�O�O�H���G�H�O���%�R�Y�H��
�I�R�U�P�H�G���� �D�E�R�X�W�������� �N�D���D�J�R���� �D�V���D�� �F�R�Q�V�H�T�X�H�Q�F�H���V�O�R�S�H���I�D�L�O�X�U�H�V���W�K�D�W���L�Q�Y�R�O�Y�H�G���D�� �O�D�U�J�H���S�R�U�W�L�R�Q���R�I�� �W�K�H���H�D�V�W�H�U�Q���À�D�Q�N��
���&�D�O�Y�D�U�L���H�W���D�O�������������������*�X�H�V�W���H�W���D�O���������������������V�H�H���6�7�2�3�����������I�R�U���P�R�U�H���L�Q�I�R�U�P�D�W�L�R�Q����
�7�K�H�� �H�D�V�W�H�U�Q�� �À�D�Q�N�� �R�I�� �(�W�Q�D�� �L�V�� �L�Q�Y�R�O�Y�H�G�� �L�Q�� �D�� �V�H�D�Z�D�U�G�� �J�U�D�Y�L�W�D�W�L�R�Q�D�O�� �V�O�L�G�L�Q�J�� ���%�R�U�J�L�D�� �H�W�� �D�O���� ������������ �/�R�� �*�L�X�G�L�F�H��
�D�Q�G���5�D�V�j���������������0�F�*�X�L�U�H���H�W���D�O�������������������5�X�V�W���D�Q�G���1�H�U�L���������������U�H�V�X�O�W�L�Q�J���I�U�R�P���W�K�H���L�Q�W�H�U�D�F�W�L�R�Q���E�H�W�Z�H�H�Q���J�U�D�Y�L�W�\����
�U�H�J�L�R�Q�D�O���W�H�F�W�R�Q�L�F�V���D�Q�G���U�H�F�X�U�U�H�Q�W���G�L�N�H���L�Q�W�U�X�V�L�R�Q�V�����5�D�V�j���H�W���D�O�����������������$�]�]�D�U�R���H�W���D�O���������������������%�D�V�H�G���R�Q���P�D�U�L�Q�H��
geological and geophysical data, Chiocci et al. (2011) highlighted the active role of the gravitational 
instability affecting the continental margin instability offshore Etna to drive the seaward sliding of the 
�Y�R�O�F�D�Q�R�¶�V���H�D�V�W�H�U�Q���À�D�Q�N��
Bonforte et al., (2011), based on Permanent Scatterers data, proposed the occurrence of an uniform and diffuse 
�L�Q�À�D�W�L�R�Q���R�I���W�K�H���Q�R�U�W�K�H�U�Q���D�Q�G���Z�H�V�W�H�U�Q���À�D�Q�N�V�����U�H�O�D�W�H�G���W�R���W�K�H���P�D�J�P�D���D�F�F�X�P�X�O�D�W�L�R�Q���D�W���G�H�S�W�K���D�Q�G���W�K�H���F�R�Q�V�H�T�X�H�Q�W��
pressurization of the entire feeding system of the volcano, from the intermediate storage zones up to the central 
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conduits. This deformation is 
mainly visible on the northern 
and western slopes of the 
volcano, because they lie over 
the orogenic chain and are thus 
not disturbed by gravitational 
spreading process. The seaward 
motion of the southern and 
�H�D�V�W�H�U�Q�� �À�D�Q�N�V�� �R�I�� �W�K�H�� �Y�R�O�F�D�Q�R�� �L�V��

�)�L�J���� ������ �±�� �6�H�P�S�O�L�H�¿�G�� �W�H�F�W�R�Q�L�F��
and geologic map of Mount Etna 
(1:250.000 scale) based on the 
main unconformity-bounded units 
(Branca et al, 2011a). Symbols: PF, 
Pernicana fault; SLF, S. Leonardello 
fault; STF, S. Tecla fault; AF, Acireale 
fault; TCF, Trecastagni fault; TMF, 
Tremestieri fault. Legend: 1, Present 
and recent covers; 2, Il Piano 
Synthem (Mongibello volcano) (a, 
sedimentary deposits); 3, Concazze 
Synthem (Ellittico volcano) (a, 
sedimentary deposits); 4, Zappini 
�6�\�Q�W�K�H�P�� ���&�X�Y�L�J�J�K�L�X�Q�L���� �6�D�O�L�¿�]�L�R����
Giannicola and Monte Cerasa 
volcanoes); 5, Croce Menza Synthem 
(Trifoglietto, Rocche and Tarderia 
�Y�R�O�F�D�Q�R�H�V������ ������ �6���� �$�O�¿�R�� �6�\�Q�W�K�H�P���� ������
Acireale Synthem (a, sedimentary 
�G�H�S�R�V�L�W�V������ ������ �$�G�U�D�Q�R�� �6�\�Q�W�K�H�P���� ������
Aci Trezza Synthem (a, sedimentary 
deposits); 10, sedimentary and 
metamorphic basement
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instead not related to its magmatic and eruptive dynamics. Horizontal seaward velocities progressively increase 
from higher to lower elevations, while subsidence decreases, consistent with a wide rotational decollement. The 
seaward motion of this sector of the volcano, also detected throuh different geophysical techniques (Lundgren 
et al., 2004; Puglisi and Bonforte, 2004; Rust et al., 2005) is segmented into different blocks showing distinct 
velocities and kinematics (Bonforte et al., 2011).
�%�D�V�H�G���R�Q���W�K�H���G�L�V�W�U�L�E�X�W�L�R�Q���R�I���H�U�X�S�W�L�Y�H���¿�V�V�X�U�H�V���D�Q�G���V�F�R�U�L�D���F�R�Q�H�V���R�Q���W�K�H���(�W�Q�D���À�D�Q�N�V�����W�K�U�H�H���P�D�L�Q���Z�H�D�N�Q�H�V�V���]�R�Q�H�V��
���6������ �1�(���� �D�Q�G���:���5�L�I�W���� �Z�H�U�H���L�G�H�Q�W�L�¿�H�G���� �I�D�Y�R�X�U�L�Q�J�� �P�D�J�P�D���L�Q�W�U�X�V�L�R�Q���D�Q�G���H�U�X�S�W�L�R�Q�V���D�W���J�U�H�D�W�H�U���G�L�V�W�D�Q�F�H���I�U�R�P���W�K�H��
central volcanic conduit (Fig. 33):
• �W�K�H���6���5�L�I�W���F�R�P�S�U�L�V�H�V���V�F�R�U�L�D���F�R�Q�H�V���D�Q�G���H�U�X�S�W�L�Y�H���¿�V�V�X�U�H�V���P�R�V�W�O�\���G�H�Y�H�O�R�S�H�G���R�Y�H�U���W�K�H���O�D�V�W�������N�D�����'�H�O���&�D�U�O�R���D�Q�G��

�%�U�D�Q�F�D�����������������D�Q�G���G�L�V�W�U�L�E�X�W�H�G���I�U�R�P���W�K�H���V�X�P�P�L�W���F�U�D�W�H�U�V���W�R���W�K�H���6���6�(���G�R�Z�Q���W�R���H�O�H�Y�D�W�L�R�Q�V���R�I�����������P���D�V�O�����7�K�H��
latest eccentric scoria cones formed during the 2002-2003 eruption lie on this rift.

• �W�K�H�� �1�(���5�L�I�W�� �F�R�Q�V�L�V�W�V�� �R�I�� �D�� �Q�H�W�Z�R�U�N�� �R�I�� �1���� �W�R�� �1�(���V�W�U�L�N�L�Q�J�� �V�X�E���S�D�U�D�O�O�H�O�� �H�U�X�S�W�L�Y�H�� �¿�V�V�X�U�H�V�� �W�K�D�W�� �D�U�H�� �F�O�X�V�W�H�U�H�G����
toghether with spatter ramparts, scoria cones and pit craters, in a restricted area about 2 km wide extending 
�I�U�R�P���H�O�H�Y�D�W�L�R�Q�V���R�I�������������P���G�R�Z�Q���W�R�������������P���D�V�O�����*�D�U�G�X�x�R���H�W���D�O�����������������%�U�D�Q�F�D���H�W���D�O���������������������7�K�L�V���U�L�I�W���L�V���D�I�I�H�F�W�H�G��
by a strong (eastward) extensional tectonic activity linked with the Pernicana Fault System.

• the W-Rift comprises about 60 scoria cones and among them some of the largest of the whole Etna volcano 
���H���J�����0�W�����0�L�Q�D�U�G�R���D�Q�G���0�W�����5�X�Y�R�O�R�������7�K�H���O�D�W�H�V�W���À�D�Q�N���H�U�X�S�W�L�R�Q���L�Q���W�K�L�V���U�L�I�W���R�F�F�X�U�U�H�G���L�Q�������������Z�K�H�Q���V�H�Y�H�U�D�O���H�U�X�S�W�L�Y�H��
�¿�V�V�X�U�H�V���S�U�R�G�X�F�H�G���W�Z�R���V�P�D�O�O���V�F�R�U�L�D���F�R�Q�H�V���D�W�������������P���D�V�O�����0�R�Q�W�L���'�H���)�L�R�U�H������

�)�U�R�P���D���S�H�W�U�R�F�K�H�P�L�F�D�O���S�R�L�Q�W���R�I���Y�L�H�Z�����Z�L�W�K���W�K�H���H�[�F�H�S�W�L�R�Q���R�I���W�K�H���H�D�U�O�\�����������±���������N�D�����V�X�E�D�O�N�D�O�L�Q�H���Y�R�O�F�D�Q�L�F���S�U�R�G�X�F�W�V��
���*�L�O�O�R�W�� �H�W�� �D�O������ ������������ �&�R�U�V�D�U�R�� �H�W�� �D�O������ �������������� �W�K�H�� �(�W�Q�D�¶�V�� �Y�R�O�F�D�Q�L�F�� �S�U�R�G�X�F�W�V�� �E�H�O�R�Q�J�� �W�R�� �D�Q�� �D�O�N�D�O�L�� �V�X�L�W�H���� �V�S�D�Q�Q�L�Q�J�� �D��
composition from picritic basalts to trachytes, with mugearitic and the most abundant hawaiitic rocks (Le 
�0�D�L�W�U�H�����������������&�R�U�V�D�U�R���D�Q�G���3�R�P�S�L�O�L�R�������������������)�L�J���������$����
�7�K�H���(�W�Q�D���Y�R�O�F�D�Q�R���L�V���N�Q�R�Z�Q���D�V���R�Q�H���R�I���W�K�H���O�D�U�J�H�V�W���F�R�Q�W�U�L�E�X�W�R�U���R�I���P�D�J�P�D�W�L�F���J�D�V�H�V���V�X�F�K���D�V���&�2

2�����6�22, HC1 and HF 
�W�R���W�K�H���D�W�P�R�V�S�K�H�U�H���������������������R�I���J�O�R�E�D�O���Y�R�O�F�D�Q�R�J�H�Q�L�F���E�X�G�J�H�W�����$�O�O�D�U�G���H�W���D�O���������������������&�R�Q�W�L�Q�X�R�X�V���S�O�X�P�H���H�P�L�V�V�L�R�Q�V��
�R�F�F�X�U���I�U�R�P���W�K�H���I�R�X�U���V�X�P�P�L�W���F�U�D�W�H�U�V�����Z�K�L�F�K���S�U�R�Y�L�G�H���D�O�P�R�V�W���W�K�H���W�R�W�D�O�L�W�\���R�I���W�K�H���H�P�L�W�W�H�G���6�22

 (Fig. 34B), HCl and 
�+�)���D�Q�G���W�K�H���O�D�U�J�H���P�D�M�R�U�L�W�\���R�I���&�22�����$�O�O�D�U�G���H�W���D�O�����������������)�U�D�Q�F�L�V���H�W���D�O�����������������&�D�O�W�D�E�L�D�Q�R���H�W���D�O�������������������7�H�P�S�R�U�D�U�\��
�H�P�L�V�V�L�R�Q�V���D�G�G�L�W�L�R�Q�D�O�O�\���W�D�N�H���S�O�D�F�H���G�X�U�L�Q�J���W�K�H���À�D�Q�N���H�U�X�S�W�L�R�Q�V�����Z�K�L�O�H���U�H�P�D�U�N�D�E�O�H���R�X�W�J�D�V�V�L�Q�J���R�I���&�22 occurs from 
�W�K�H���À�D�Q�N�V���R�I���W�K�H���Y�R�O�F�D�Q�R�����P�D�L�Q�O�\���W�K�U�R�X�J�K���D�F�W�L�Y�H���I�D�X�O�W�V�����*�L�D�P�P�D�Q�F�R���H�W���D�O�������������������D�Q�G���J�U�R�X�Q�G�Z�D�W�H�U���W�U�D�Q�V�S�R�U�W��
(Aiuppa et al., 2000).
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�����������(�U�X�S�W�L�Y�H���+�L�V�W�R�U�\

The eruptive, magmatic and volcano-tectonic history of Etna volcano is synthetically described according to the 
most recent stratigraphy and geological map at 1:50.000 scale by Branca et al. (2011a). Stratigraphic analysis 
of the classical lithostratigraphic units, supported by radioisotopic datings and tephrostratigraphic data, allow 
the authors of the geological map to organize the succession into unconformity-bounded units (synthem) 
and informal lithosomes (Fig. 33), useful to rapresent the different eruptive centres. Branca et al. (2011b) 
interpreded the almost continuous evolution of Etnean volcanism into four main phases (Basal Tholeiitic, Timpe, 
Valle del Bove and Stratovolcano; Fig. 35) corresponding to the four supersynthems in which the stratigraphy 
of the Mt. Etna is subdivided (Fig. 33). 
The oldest Basal Tholeiitic phase corresponds to a long period, from about 580 up to 260 ka, of scattered 
�¿�V�V�X�U�H���W�\�S�H�� �W�K�R�O�H�L�L�W�L�F�� �Y�R�O�F�D�Q�L�V�P���� �Z�K�L�F�K�� �U�H�S�U�H�V�H�Q�W�V�� �W�K�H�� �Q�R�U�W�K�Z�D�U�G�� �H�[�W�H�Q�V�L�R�Q�� �R�I�� �W�K�H�� �3�O�L�R���3�O�H�L�V�W�R�F�H�Q�H�� �+�\�E�O�H�D�Q��

�)�L�J�����������±���$�����7�$�6���G�L�D�J�U�D�P���R�I���(�W�Q�D���Y�R�O�F�D�Q�L�F�V�����P�R�G�L�¿�H�G���I�U�R�P���&�R�U�V�D�U�R���D�Q�G���3�R�P�S�L�O�L�R�������������������%�����6�22���À�X�[�H�V�����W���G�����G�X�U�L�Q�J������������
�������������1�X�P�E�H�U�V���L�Q�G�L�F�D�W�H���W�K�H���P�R�V�W���L�P�S�R�U�W�D�Q�W���H�U�X�S�W�L�R�Q�V���Z�L�W�K�L�Q���W�K�H���L�Q�W�H�U�Y�D�O�����G�X�U�L�Q�J���Z�K�L�F�K���D���U�H�P�D�U�N�D�E�O�H���L�Q�F�U�H�D�V�L�Q�J���R�I���6�22���À�X�[���Z�D�V��
�U�H�F�R�U�G�H�G�����I�U�R�P���,�1�*�9�������2�V�V�H�U�Y�D�W�R�U�L�R���(�W�Q�H�R����
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volcanism to the Etna region. The second phase 
(Timpe) started about 220 ka ago when eruptive 
activity was mainly concentrated in the Ionian 
coast along the NNW-SSE oriented Timpe fault 
�V�\�V�W�H�P���� �Z�K�H�U�H�� �¿�V�V�X�U�H���W�\�S�H�� �H�U�X�S�W�L�R�Q�V�� �I�R�U�P�H�G��
a small shield volcano and the passage from 
tholeiitic to alkaline volcanics occurred. The third 
phase of the Valle del Bove Centres is marked by 
a main westward shift of the feeding system in 
the area presently occupied by the Valle del Bove 
depression, where some nested volcanic centres 
�Z�H�U�H���I�R�U�P�H�G�����7�K�H���H�D�U�O�L�H�V�W���Y�R�O�F�D�Q�L�F���H�G�L�¿�F�H�V���L�Q���W�K�L�V��
phase were Tarderia and Rocche, followed by 
the Trifoglietto volcano along the southwestern 
side of Valle del Bove. A local shifting of the 
magmatic feeder then induced the formation of 
�W�K�H���*�L�D�Q�Q�L�F�R�O�D�����6�D�O�L�¿�]�L�R���D�Q�G���&�X�Y�L�J�J�K�L�X�Q�L���Y�R�O�F�D�Q�L�F��
centres (Fig. 36). 
The fourth phase (Stratovolcano) is that leading 
�W�R�� �W�K�H�� �G�H�¿�Q�L�W�L�Y�H�� �V�W�D�E�L�O�L�]�D�W�L�R�Q�� �R�I�� �W�K�H�� �S�O�X�P�E�L�Q�J��
system and the construction of the main Ellittico 
stratovolcano, which forms the bulk of the present 
�H�G�L�¿�F�H���� �)�L�Y�H�� �F�D�O�G�H�U�D���I�R�U�P�L�Q�J�� �3�O�L�Q�L�D�Q�� �H�U�X�S�W�L�R�Q�V����
�R�F�F�X�U�U�H�G���E�H�W�Z�H�H�Q���������D�Q�G���������N�D�����P�D�U�N�H�G���W�K�H���H�Q�G��
of Ellittico activity (Coltelli et al., 2000; Del Carlo 
et al., 2017). During the Holocene, a persistent 
basaltic volcanic activity formed the Mongibello 
volcano (2 in Fig. 33), whose products cover at 
least 85% of the Mount Etna area. Its frequent, 
often continuos for long time, eruptive activity 

Fig. 35 - Schematic representation of the main evolutionary phases 
of Etna volcano: a) Basal Tholeiitic phase; b) Timpe phase; c) Valle 
del Bove Centres phase (td=Tarderia, rc=Rocche, tr=Trifoglietto, 
�J�J� �*�L�D�Q�Q�L�F�R�O�D���� �V�D� �6�D�O�L�¿�]�L�R���� �F�Y� �&�X�Y�L�J�J�K�L�X�Q�L�� �Y�R�O�F�D�Q�R�H�V������ �G����
Stratovolcano phase (Branca et al., 2004).
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�K�D�V���R�F�F�X�U�U�H�G���I�U�R�P���E�R�W�K���W�K�H���V�X�P�P�L�W���D�U�H�D���D�Q�G���W�K�H���Y�R�O�F�D�Q�R���À�D�Q�N�V���G�R�Z�Q���W�R���H�O�H�Y�D�W�L�R�Q�V���R�I�����������P�H�W�H�U�V���D�V�O�����3�U�H�V�H�Q�W�O�\����
the summit area is characterized by four craters, the Voragine and the Bocca Nuova, which lie in the area of 
the former Central Crater, and the Northeast Crater and Southeast Crater, located on the Central Crater’s cone 
�À�D�Q�N�V�����V�H�H���6�W�R�S�����������I�R�U���P�R�U�H���L�Q�I�R�U�P�D�W�L�R�Q����

The well-documented activity of Etna volcano during 
the last 3 centuries shows the coexistence of three 
main types of eruptions: central (explosive and 
�H�I�I�X�V�L�Y�H������ �À�D�Q�N�� �D�Q�G�� �6�X�E�S�O�L�Q�L�D�Q�� ���)�L�J���� ���������� �6�X�E�S�O�L�Q�L�D�Q��
eruptions are short-lived events, generally occurring 
in periods of intense central activity. The summit 
activity can go on continuously for many months up 
�W�R�� �\�H�D�U�V�� �R�U�� �H�Y�H�Q�� �G�H�F�D�G�H�V�� ���H���J������ ���������������������� ����������
2001; 2011-2016), during the time intervals between 
�À�D�Q�N���H�U�X�S�W�L�R�Q�V�����,�Q���U�H�F�H�Q�W���\�H�D�U�V�����H�V�S�H�F�L�D�O�O�\���V�L�Q�F�H���W�K�H��
�O�D�W�H�����������V�����D���V�L�J�Q�L�¿�F�D�Q�W���L�Q�F�U�H�D�V�H���L�Q���W�K�H���I�U�H�T�X�H�Q�F�\���R�I��
summit explosive eruptive episodes was observed. In 
�S�D�U�W�L�F�X�O�D�U���� �E�H�W�Z�H�H�Q�� ���������� �D�Q�G�� ���������� �P�R�U�H�� �W�K�D�Q�� ��������
episodes of lava fountaining (paroxysms) occurred, 
many of which generated high columns of volcanic 
�D�V�K���� �)�O�D�Q�N���D�F�W�L�Y�L�W�\���D�W���(�W�Q�D���S�U�R�G�X�F�H�G���������� �P�R�Q�R�J�H�Q�L�F��
scoria and spatter cones (Mazzarini and Armienti, 
2001), scattered across its slopes at altitudes ranging 

�)�L�J�����������±���6�F�K�H�P�D�W�L�F���J�H�R�O�R�J�L�F���V�H�F�W�L�R�Q���I�U�R�P���W�K�H���V�X�P�P�L�W���W�R�Z�D�U�G���6�(��
reconstructing the paleo-morphology of the main volcanic centres 
of Valle del Bove (Branca et al., 2011a and Fig. 32). The numbers 
of the lithostratigraphic units as on the geological map of Mount 
�(�W�Q�D�����%�U�D�Q�F�D���H�W���D�O���������������D�������������������D�������������������D�Q�G���������X�Q�L�W�V���E�H�O�R�Q�J�H��
to Zappini Synthem; 20, 21a and 21b sunits to Concazze Synthem 
(Ellittico volcano); 26 and 27 sunits to Il Piano Synthem (Mongibello 
volcano).

Fig. 37 - Histogram of the frequency of the eruptions from 
1670 to 2003 (Branca and Del Carlo, 2005).
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�I�U�R�P�������������W�R�����������P���D�V�O�����7�K�H�\���D�U�H���F�O�X�V�W�H�U�H�G���D�O�R�Q�J���W�K�H���1�(�������6�����D�Q�G���:���5�L�I�W���]�R�Q�H�V�����5�L�W�W�P�D�Q�Q�����������������0�D�]�]�D�U�L�Q�L���D�Q�G��
�$�U�P�L�H�Q�W�L�������������������7�K�H���G�X�U�D�W�L�R�Q���R�I���À�D�Q�N���H�U�X�S�W�L�R�Q�V���F�D�Q���E�H���D�V���V�K�R�U�W���D�V���D���I�H�Z���K�R�X�U�V�����E�X�W���L�Q���V�R�P�H���F�D�V�H�V���W�K�H�\���H�[�F�H�H�G��
�R�Q�H���\�H�D�U�����H���J�����������������������������������±���������������������������������D�Q�G�����������������������H�U�X�S�W�L�R�Q�V������
�/�D�Y�D�� �À�R�Z�V�� �F�D�Q�� �F�D�X�V�H�� �V�H�U�L�R�X�V�� �G�D�P�D�J�H�� �E�X�W�� �G�R�� �Q�R�W�� �U�H�S�U�H�V�H�Q�W�� �D�� �G�L�U�H�F�W�� �W�K�U�H�D�W�� �W�R�� �W�K�H�� �a���������������� �S�H�R�S�O�H�� �O�L�Y�L�Q�J�� �L�Q��
�W�K�H���D�U�H�D���S�R�W�H�Q�W�L�D�O�O�\���W�K�U�H�D�W�H�Q�H�G���E�\���H�U�X�S�W�L�R�Q�V�����)�U�R�P�������������W�R���S�U�H�V�H�Q�W�����������À�D�Q�N���H�U�X�S�W�L�R�Q�V���Z�H�U�H���H�P�L�W�W�H�G���E�\���Y�H�Q�W�V��
located between elevations of 2500 and 400 m asl  (Fig. 38). Among these, the lowest ones, located near the 
�L�Q�K�D�E�L�W�H�G���D�U�H�D�V�����Z�H�U�H���D�O�V�R���W�K�H���P�R�V�W���G�D�Q�J�H�U�R�X�V���H�Y�H�Q���I�R�U���W�K�H�L�U���X�Q�X�V�X�D�O���K�L�J�K���H�I�I�X�V�L�R�Q���U�D�W�H�V�����H���J���������������������������D�Q�G��
�����������H�U�X�S�W�L�R�Q�V�������7�K�H�������������À�D�Q�N���H�U�X�S�W�L�R�Q�����Z�H�O�O���V�W�X�G�L�H�G���E�\���%�U�D�Q�F�D���H�W���D�O���������������������Z�D�V���W�K�H���O�D�U�J�H�V�W���H�I�I�X�V�L�Y�H���H�Y�H�Q�W��
of Etna volcano in historical times. It was an exceptional event among Etna eruptions in terms of the length, 
�F�R�Y�H�U�H�G�� �D�U�H�D�� �D�Q�G�� �Y�R�O�X�P�H�� �R�I�� �W�K�H�� �H�P�L�W�W�H�G�� �O�D�Y�D�� �À�R�Z�V���� �W�K�H�� �K�L�J�K�� ���P�D�[�L�P�X�P���� �H�I�I�X�V�L�R�Q�� �U�D�W�H�� �D�Q�G�� �W�K�H�� �Z�L�G�H�V�S�U�H�D�G��
damage. The eruption lasted 122 days producing 607±105×106 m 3�� �R�I�� �O�D�Y�D���� �$�� �D�D�� �À�R�Z���¿�H�O�G�� �Z�D�V�� �I�R�U�P�H�G����
�U�H�S�U�H�V�H�Q�W�L�Q�J���W�K�H���Z�L�G�H�V�W���D�Q�G���O�R�Q�J�H�V�W���O�D�Y�D���¿�H�O�G���S�U�R�G�X�F�H�G���E�\���(�W�Q�D���Y�R�O�F�D�Q�R���L�Q���L�W�V���H�U�X�S�W�L�Y�H���K�L�V�W�R�U�\�����H�[�W�H�Q�G�L�Q�J���I�R�U��������
km from the vent located in the Nicolosi area at elevation of 800 m asl, and reaching Catania, where it created 
new land presently occupied by the southern part of the town. The average estimated effusion rate of 58±10 
m 3/s and the maximum effusion rate of ~640 m 3/s are the highest over the past 400 years.
�$�I�W�H�U���������������W�K�H���P�R�V�W���G�H�V�W�U�X�F�W�L�Y�H���À�D�Q�N���H�U�X�S�W�L�R�Q���R�F�F�X�U�U�H�G���L�Q���1�R�Y�H�P�E�H�U�������������R�Q���W�K�H�����O�R�Z�H�U�����H�D�V�W�H�U�Q���V�H�F�W�R�U���R�I��
�(�W�Q�D�����)�L�J���������������7�K�H���H�U�X�S�W�L�R�Q���V�W�D�U�W�H�G���R�Q����nd ���1�R�Y�H�P�E�H�U���D�Q�G���O�D�V�W�H�G���������G�D�\�V�����7�K�H���¿�U�V�W���E�U�L�H�I���S�K�D�V�H���������G�D�\�V�����Z�D�V��
�F�K�D�U�D�F�W�H�U�L�]�H�G�� �E�\�� �V�W�U�R�Q�J�� �H�[�S�O�R�V�L�Y�H�� �D�F�W�L�Y�L�W�\�� �D�Q�G�� �P�L�Q�R�U�� �O�D�Y�D�� �À�R�Z�� �R�X�W�S�X�W�� �I�U�R�P�� �W�Z�R�� �¿�V�V�X�U�H�V�� �O�R�F�D�W�H�G�� �L�Q�� �9�D�O�O�H�� �G�H�O��
�/�H�R�Q�H���������������P���D�V�O�����D�Q�G���6�H�U�U�D���G�H�O�O�H���&�R�Q�F�D�]�]�H�����E�H�W�Z�H�H�Q�������������D�Q�G�������������P���D�V�O�������2�Q����th ���1�R�Y�H�P�E�H�U���W�K�H���¿�V�V�X�U�H��
�V�\�V�W�H�P���P�L�J�U�D�W�H�G���G�R�Z�Q�Z�D�U�G���W�R���5�L�S�D���G�H�O�O�D���1�D�F�D���������������P���D�V�O�����D�Q�G���L�Q���W�K�H���I�R�O�O�R�Z�L�Q�J���W�Z�R���G�D�\�V���W�K�H���O�D�Y�D���À�R�Z���W�U�D�Y�H�O�O�H�G��
some 6.5 kms entering in the town of Mascali, situated at elevations of only 100 m asl. Most of Mascali was 
�R�Y�H�U�Z�K�H�O�P�H�G���E�\���O�D�Y�D���À�R�Z�V���R�Q����th ���1�R�Y�H�P�E�H�U�����7�K�H�Q���W�K�H���Y�H�O�R�F�L�W�\���R�I���W�K�H���O�D�Y�D���À�R�Z���G�H�F�U�H�D�V�H�G���D�Q�G���W�K�H���P�R�V�W���D�G�Y�D�Q�F�H�G��
�À�R�Z���I�U�R�Q�W���V�W�R�S�S�H�G���D�W���D�Q���D�O�W�L�W�X�G�H���R�I���D�E�R�X�W���������P���D�V�O�����U�H�D�F�K�L�Q�J���D���P�D�[�L�P�X�P���O�H�Q�J�W�K���R�I�����������N�P���Z�L�W�K���D���W�R�W�D�O�H���Y�R�O�X�P�H��
of 53 Mm 3 (Branca et al., 2017). The destruction of Mascali had a great impact in the popular culture of the 
Fascism period in Italy, and showed again the vulnerability of the Etnean territory during the volcano eruptions.
�$�Q�R�W�K�H�U���V�K�R�U�W���O�L�Y�H�G���E�X�W���L�P�S�R�U�W�D�Q�W���À�D�Q�N���H�U�X�S�W�L�R�Q���R�F�F�X�U�U�H�G���E�H�W�Z�H�H�Q������th  and 23 th ���0�D�U�F�K�������������I�U�R�P���D���Y�H�U�\���O�R�Q�J��
�¿�V�V�X�U�H���V�\�V�W�H�P���D�W���H�O�H�Y�D�W�L�R�Q�V���U�D�Q�J�L�Q�J�� �I�U�R�P������������ �W�R������������ �P�� �D�V�O�����)�L�J���� �����$������ �7�K�H���X�S�S�H�U���V�H�J�P�H�Q�W���R�I�� �W�K�H���¿�V�V�X�U�H��
���D�E�R�Y�H�������������P���D�V�O�����S�U�R�G�X�F�H�G���O�D�Y�D���I�R�X�Q�W�D�L�Q�L�Q�J���D�Q�G���V�P�D�O�O���O�D�Y�D���À�R�Z�V�����Z�K�L�O�H���I�U�R�P���W�K�H���O�R�Z�H�U���S�D�U�W���R�I���W�K�H���¿�V�V�X�U�H���D��
�I�D�V�W���P�R�Y�L�Q�J���O�D�Y�D���À�R�Z���L�Q�Y�D�G�H�G���W�K�H���I�R�U�H�V�W���D�Q�G���D�J�U�L�F�X�O�W�X�U�D�O���O�D�Q�G�V���D�E�R�Y�H���5�D�Q�G�D�]�]�R���W�R�Z�Q�����U�H�D�F�K�L�Q�J���D���O�H�Q�J�W�K���R�I������
km in a few hours with an unusually high effusion rate (up to 640 m 3/s, Fig. 40B). The cumulate volume of lava 
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�)�L�J�����������±���$�U�H�D�O���G�L�V�W�U�L�E�X�W�L�R�Q���R�I���W�K�H���O�D�Y�D���À�R�Z���¿�H�O�G�V���I�U�R�P�������������W�R���W�K�H���S�U�H�V�H�Q�W�����O�H�I�W�������D�Q�G���W�K�H���Z�L�G�H�������������O�D�Y�D���À�R�Z�����U�L�J�K�W�������I�U�R�P��
Branca et al., 2013).
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�)�L�J���������������0�D�S���R�I���W�K�H���¿�V�V�X�U�H�V���D�Q�G���S�U�R�G�X�F�W�V���R�I���W�K�H�������������H�U�X�S�W�L�R�Q���D�O�R�Q�J���W�K�H���1�(���À�D�Q�N���R�I���(�W�Q�D�����7�K�H���F�R�O�R�U�H�G���D�U�H�D�V���U�H�S�U�H�V�H�Q�W���O�D�Y�D�V��
�S�U�R�G�X�F�H�G���I�U�R�P���W�K�H���O�R�Z�H�U�����/�)�������P�L�G�G�O�H�����0�)�����D�Q�G���X�S�S�H�U�����8�)�����¿�V�V�X�U�H�V�����I�U�R�P���%�U�D�Q�F�D���H�W���D�O���������������������D�����/�R�F�D�W�L�R�Q���R�I���W�K�H���V�W�X�G�\���D�U�H�D��
within the Etna region. b) Photograph taken on 7th November, showing lava destroying the Mascali village (Photo courtesy of 
�$�U�F�K�L�Y�L�R���)�R�W�R�J�U�D�¿�F�R���7�R�V�F�D�Q�R���R�I���3�U�D�W�R����
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erupted was only 22.75 Mm 3�����&�R�O�W�H�O�O�L���H�W���D�O���������������������Z�L�W�K���D���¿�Q�D�O���O�H�Q�J�W�K���R�I���W�K�H���O�D�Y�D���À�R�Z���R�I���������N�P�����5�D�Q�G�D�]�]�R���Z�D�V��
not invaded by the lava only because the lower vent decreased its activity a few hours after the opening. This 
�H�U�X�S�W�L�R�Q���K�L�J�K�O�L�J�K�W�V���K�R�Z���W�K�H���(�W�Q�D�¶�V���O�R�Z�H�U���¿�V�V�X�U�H�V�����Z�K�L�F�K���R�I�W�H�Q���S�U�R�G�X�F�H���I�D�V�W���P�R�Y�L�Q�J���D�Q�G���G�D�Q�J�H�U�R�X�V���O�D�Y�D���À�R�Z�V����
represent a less frequent but not rare event, which can threaten the inhabited areas representing a serious 
concern for their safety (Coltelli et al., 2012).
The Etna volcano, in spite of its predominant effusive activity, is characterized by many tephra deposits in 
its volcanic succession, which have revealed how the volcano has been also able to perform large explosive 

�)�L�J���� ������ ���� �$���� �0�D�S�� �R�I�� �W�K�H�� �O�D�Y�D�� �À�R�Z�� �¿�H�O�G�� �R�I�� �W�K�H�� ���������� �H�U�X�S�W�L�R�Q�� ���&�R�O�W�H�O�O�L�� �H�W�� �D�O������ �������������� �%���� �'�L�D�J�U�D�P�� �F�R�P�S�D�U�L�Q�J�� �W�K�H�� �G�X�U�D�W�L�R�Q����
�P�D�[�L�P�X�P���H�I�I�X�V�L�R�Q���U�D�W�H���D�Q�G���Y�R�O�X�P�H���R�I���W�K�H�������������H�U�X�S�W�L�R�Q���Z�L�W�K���W�K�R�V�H���R�I���W�K�H���S�R�V�W�������������H�U�X�S�W�L�R�Q�V���R�I���(�W�Q�D���D�Q�G���V�H�O�H�F�W�H�G���H�U�X�S�W�L�R�Q�V��
from other volcanoes (Coltelli et al., 2012).
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�H�U�X�S�W�L�R�Q�V�����&�R�O�W�H�O�O�L���H�W���D�O���������������������������������������������3�\�U�R�F�O�D�V�W�L�F���G�H�S�R�V�L�W�V���U�H�O�D�W�H�G���W�R���H�U�X�S�W�L�R�Q�V�����I�U�R�P���P�R�U�H���W�K�D�Q�����������N�D���W�R��
�W�K�H���3�U�H�V�H�Q�W���K�D�Y�H���E�H�H�Q���F�R�U�U�H�O�D�W�H�G���R�Y�H�U���W�K�H���Z�K�R�O�H���Y�R�O�F�D�Q�L�F���H�G�L�¿�F�H�����&�R�O�W�H�O�O�L���H�W���D�O���������������������:�K�L�W�L�Q���W�K�L�V���W�L�P�H���L�Q�W�H�U�Y�D�O����
�¿�Y�H���P�D�L�Q���S�H�U�L�R�G�V���R�I���H�[�S�O�R�V�L�Y�H���D�F�W�L�Y�L�W�\���K�D�Y�H���E�H�H�Q���L�G�H�Q�W�L�¿�H�G�����D�����!���������N�D�����6�W�U�R�P�E�R�O�L�D�Q���W�R���6�X�E�S�O�L�Q�L�D�Q���D�F�W�L�Y�L�W�\�������E����
�a���������N�D�����3�O�L�Q�L�D�Q���E�H�Q�P�R�U�H�L�W�L�F���H�U�X�S�W�L�R�Q�������F�����������W�R���������N�D�����6�W�U�R�P�E�R�O�L�D�Q���W�R���6�X�E�S�O�L�Q�L�D�Q���H�Y�H�Q�W�V���R�I���E�D�V�D�O�W�L�F���W�R���P�X�J�H�D�U�L�W�L�F��
�P�D�J�P�D�V������ �G���� ������������ �N�D�����3�O�L�Q�L�D�Q���E�H�Q�P�R�U�H�L�W�L�F���H�U�X�S�W�L�R�Q�V���I�R�U�P�L�Q�J���W�K�H���(�O�O�L�W�W�L�F�R���F�D�O�G�H�U�D������ �H���� �������� �N�D�����E�D�V�D�O�W�L�F���D�Q�G��
�K�D�Z�D�L�L�W�L�F���H�[�S�O�R�V�L�Y�H���D�F�W�L�Y�L�W�\���U�D�Q�J�L�Q�J���I�U�R�P���6�W�U�R�P�E�R�O�L�D�Q���W�R���3�O�L�Q�L�D�Q�������7�K�H���O�D�V�W���S�H�U�L�R�G���L�Q�F�O�X�G�H�V���W�K�H�������������“���������N�D���%�3��
Subplinian eruption of picritic basalts, and the 122 B.C. Plinian basaltic eruption, which represent two main marker 
�E�H�G�V���I�R�U���W�K�H���+�R�O�R�F�H�Q�H���V�W�U�D�W�L�J�U�D�S�K�\���R�I���W�K�H���Y�R�O�F�D�Q�R�����7�K�H�������������N�D���6�X�E�S�O�L�Q�L�D�Q���H�U�X�S�W�L�R�Q���Z�D�V���I�H�G���E�\���D���S�L�F�U�L�W�L�F���P�D�J�P�D��
and produced a fallout deposit of 0.183 km 3, widely dispersed eastwards (Coltelli et al., 2005; Fig. 41). The 
122 B.C. eruption was the largest explosive eruption of the Mongibello volcano in Holocene times (Coltelli et al., 
���������������,�W�V���H�U�X�S�W�L�Y�H���Y�H�Q�W���Z�D�V��
located on Etna’s summit 
where it was associated 
to the formation of a large 
caldera named “Cratere 
del Piano”. The column 
height has been estimated 
to 24-26 kms based on the 
features of the widespread 
pyroclastic scoria fall 
deposit recognized along the 
�V�R�X�W�K�H�D�V�W�H�U�Q�� �À�D�Q�N�� �R�I�� �(�W�Q�D����
with thickness ranging from 
2 m on the summit area to 
10 cm along the Catania 
coast (Fig. 41). This deposit 
caused roof collapses and 
huge damages to the ancient 
town of Catania as reported 
in Roman Age chronicles.

�)�L�J�����������±���,�V�R�S�D�F�K���P�D�S�����L�Q���F�H�Q�W�L�P�H�W�H�U�V�����R�I���W�K�H���I�D�O�O���G�H�S�R�V�L�W�V���S�U�R�G�X�F�H�G���G�X�U�L�Q�J���W�K�H�������������N�D��
�6�X�E�S�O�L�Q�L�D�Q�������������%���&�����3�O�L�Q�L�D�Q���D�Q�G�������������I�D�O�O�R�X�W���G�H�S�R�V�L�W�V�����R�Q���W�K�H���O�H�I�W�����&�R�O�W�H�O�O�L���H�W���D�O�������������������&�R�O�W�H�O�O�L��
�H�W���D�O�������������������6�F�R�O�O�R���H�W���D�O���������������������2�Q���W�K�H���U�L�J�K�W�����D���V�W�U�D�W�L�J�U�D�S�K�L�F���V�H�F�W�L�R�Q���L�Q���W�K�H���V�X�U�U�R�X�Q�G�L�Q�J�V���R�I��
�0�W�����6�R�O�¿�]�L�R���D�O�R�Q�J���W�K�H���V�R�X�W�K�H�U�Q���À�D�Q�N���R�I���(�W�Q�D���D�W�������������P���D�V�O�����V�K�R�Z�L�Q�J���W�K�H�������������N�D���D�Q�G����������
B.C. fall deposits (photo by M. Coltelli).
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�'�$�<�� �� th ���� �¿�H�O�G�� �L�W�L�Q�H�U�D�U�\��
to the summit craters 
of Etna and the NE-Rift 
volcanic system

�7�K�H�� �(�W�Q�D�� �¿�H�O�G�� �L�W�L�Q�H�U�D�U�\��
is focused on the main 
features of the volcano, 
including the Valle del 
Bove collapse depression, 
the summit craters and 
Ellittico caldera and the 
NE-rift volcanic system. 
The itinerary initially runs 
�D�O�R�Q�J�� �W�K�H�� �V�R�X�W�K�H�U�Q�� �À�D�Q�N��
of the volcano (Fig. 42), 
starting from the Rifugio 
�6�D�S�L�H�Q�]�D�� �V�N�L�� �D�U�H�D�� ������������
m asl). By cable car, the 
spectacular Belvedere 
viewpoint at 2650 m asl 
is reached, providing an 
impressive view of the Valle 
del Bove depression from 
its western rim. Then, by 

�)�L�J���� ������ �±�� �)�L�H�O�G�� �L�W�L�Q�H�U�D�U�\��
and stop points of the 5 th  day 
on Etna volcano merged on a 
Google Earth map.
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�P�H�D�Q�V���R�I�����[�����E�X�V���Z�H���Z�L�O�O���D�V�F�H�Q�G���W�R���D�Q���H�O�H�Y�D�W�L�R�Q���R�I�������������P���D�V�O�����I�U�R�P���Z�K�H�U�H���W�K�H���I�R�R�W�S�D�W�K���W�R���W�K�H���(�W�Q�D���V�X�P�P�L�W��
�F�U�D�W�H�U�V���������������P���D���V���O�������V�W�D�U�W�V�����7�K�H���V�H�F�R�Q�G���S�D�U�W���R�I���W�K�H���L�W�L�Q�H�U�D�U�\���L�V���D�O�R�Q�J���W�K�H���Q�R�U�W�K�H�U�Q���À�D�Q�N���R�I���W�K�H���Y�R�O�F�D�Q�R�����V�W�D�U�W�L�Q�J��
from a viewpoint of the remnants of the Ellittico caldera, and continuing through the NE-Rift zone, where it 
�F�D�Q���E�H���R�E�V�H�U�Y�H�G���W�K�H���X�S�S�H�U�����P�L�G�G�O�H���D�Q�G���O�R�Z�H�U���V�H�J�P�H�Q�W���R�I���W�K�H�������������H�U�X�S�W�L�Y�H���¿�V�V�X�U�H���D�Q�G���W�K�H���Y�H�Q�W�V���R�I���W�K�H������������
eruption, before reaching the Piano Provenzana ski area (1800 m asl).
�7�K�H���V�L�[�W�K���G�D�\���L�V���G�H�Y�R�W�H�G���W�R���W�K�H���2�V�V�H�U�Y�D�W�R�U�L�R���(�W�Q�H�R�����Z�K�L�F�K���L�V���W�K�H���&�D�W�D�Q�L�D���6�H�F�W�L�R�Q���R�I���,�1�*�9�����Z�K�H�U�H���W�K�H���V�H�L�V�P�L�F���D�Q�G��
volcanic monitoring of Etna and other active volcanoes in Sicily is developed.

STOP 5.1: (37°43’41”N, 15°00’34”E)

Locality: “Belvedere” area, elevation of 2650 m asl (western rim of Valle del Bove).
Focus: �9�D�O�O�H���G�H�O���%�R�Y�H���F�R�O�O�D�S�V�H���G�H�S�U�H�V�V�L�R�Q�����Y�R�O�F�D�Q�L�F���G�L�N�H�V�����O�D�Y�D���À�R�Z���¿�H�O�G�V���R�I�����������������������������������������������������������D�Q�G��

2001 and 2002-2003 scoria cones.
Description:  Valle del Bove is 
a 7x5 wide, horseshoe-shaped 
morphostructural depression 
�O�R�F�D�W�H�G�� �D�O�R�Q�J�� �W�K�H�� �H�D�V�W�H�U�Q�� �À�D�Q�N�� �R�I��
Etna, with up to 1000 m high sub-
vertical walls (Fig. 43). It is the 
result of lateral collapses affecting 
�W�K�H�� �H�D�V�W�H�U�Q�� �À�D�Q�N�� �R�I�� �W�K�H�� �Y�R�O�F�D�Q�R��
�V�L�Q�F�H�� ���������� �N�D�� �D�J�R���� �Q�R�W�� �G�L�U�H�F�W�O�\��
associated to eruptive activity 
(Calvari et al., 2004). At the mouth 

Fig. 43 - Panoramic view of the 
impressive Valle del Bove collapse 
�G�H�S�U�H�V�V�L�R�Q���I�U�R�P���L�W�V���Z�H�V�W�H�U�Q���U�L�P�����2�Q���W�K�H��
right, it can be recognized the (darker) 
���������������� �O�D�Y�D�� �À�R�Z�� �¿�H�O�G�� �¿�O�O�L�Q�J�� �W�K�H��

southern portion of the depression. 
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of Valle del Bove the debris avalanche deposit related to the collapses 
���0�L�O�R�� �O�D�K�D�U�V�� �R�U�� �0�L�O�R�� �P�H�P�E�H�U���� �&�D�O�Y�D�U�L�� �H�W�� �D�O������ ������������ �F�U�R�S�V�� �R�X�W���� �Z�K�H�U�H�D�V��
�L�W�V�� �À�X�Y�L�D�O�� �U�H�Z�R�U�N�L�Q�J�� �F�R�X�Q�W�H�U�S�D�U�W�� �F�R�Q�V�W�L�W�X�W�H�V�� �W�K�H�� �&�K�L�D�Q�F�R�Q�H�� �P�H�P�E�H�U���� �D��
fan-shaped volcanoclastic deposit extending along the coast (Calvari 
�D�Q�G�� �*�U�R�S�S�H�O�O�L���� ������������ �D�Q�G�� �R�I�I�V�K�R�U�H�� ���%�R�X�V�T�X�H�W�� �H�W�� �D�O������ ������������ �'�H�O�� �1�H�J�U�R��
and Napoli, 2002; Chiocci et al., 2011) (Fig. 44). Along the Valle del 

�%�R�Y�H���F�R�O�O�D�S�V�H���Z�D�O�O�V���� �O�D�Y�D���À�R�Z�V���� �W�H�S�K�U�D���O�D�\�H�U�V���D�Q�G���G�L�N�H�V�����)�L�J���� �����$���� �E�H�O�R�Q�J�L�Q�J���W�R���W�K�H���D�Q�F�L�H�Q�W���Y�R�O�F�D�Q�L�F���F�H�Q�W�U�H�V��
preceding the present Etna volcano (Mongibello) are well exposed, putting in evidence spectacular stratigraphic 
relationships and angular to erosional unconformities (Fig. 45B). Along the northern wall of Valle del Bove, the 

�)�L�J���� ������ ���� �6�N�H�W�F�K�� �P�D�S�� �R�I�� �W�K�H�� �V�X�P�P�L�W�� �D�Q�G�� �H�D�V�W�H�U�Q�� �À�D�Q�N�� �R�I�� �(�W�Q�D�� �V�K�R�Z�L�Q�J�� �W�K�H��
Valle del Bove outline (black dotted line) related to the Ellittico caldera (yellow), 
the Milo Lahars (red) and the Chiancone deposits (green). The position of the 
older volcanoes related to the Valle del Bove eruptive phase is also shown: TR 
� ���7�U�L�I�R�J�O�L�H�W�W�R�����*�*��� �� �*�L�D�Q�Q�L�F�R�O�D���*�U�D�Q�G�H�����6�$��� �� �6�D�O�L�¿�]�L�R�����&�9��� �� �&�X�Y�L�J�J�K�L�X�Q�L���� �7�3��� ��
Tripodo (Calvari et al., 2004).

�)�L�J�����������±���$�����9�L�H�Z���R�I���W�K�H��
�P�D�J�Q�L�¿�F�H�Q�W�� �G�L�N�H�V�� �F�X�W�W�L�Q�J��
the Valle del Bove southern 
wall (photo by M. Catania) 
B) Panoramic view of the 
Valle del Bove southern 
collapse wall near the 
saddle of Serra dell’Acqua 
showing an angular 
unconformity between the 
Trifoglietto volcano (TR) 
�D�Q�G�� �W�K�H�� �\�R�X�Q�J�H�U�� �6�D�O�L�¿�]�L�R��
volcano (SA) associated 
to quiescence and a slight 
shifting of feeding system.
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remnants of the Ellittico volcano crop out, whereas along the western and southern walls the deposits related 
�W�R���W�K�H���7�U�L�I�R�J�O�L�H�W�W�R�����6�D�O�L�¿�]�L�R�����*�L�D�Q�Q�L�F�R�O�D���D�Q�G���&�X�Y�L�J�J�K�L�X�Q�L���Y�R�O�F�D�Q�R�H�V���D�U�H���H�[�S�R�V�H�G�����%�U�D�Q�F�D���H�W���D�O���������������D���E������
�7�K�H���9�D�O�O�H���G�H�O���%�R�Y�H���F�R�O�O�D�S�V�H���G�H�S�U�H�V�V�L�R�Q���U�H�S�U�H�V�H�Q�W�V���W�K�H���S�U�H�I�H�U�U�H�G���D�U�H�D���Z�K�H�U�H���P�R�V�W���R�I���W�K�H���K�L�V�W�R�U�L�F�D�O���O�D�Y�D���À�R�Z�V���K�D�V��
�V�W�U�H�D�P�H�G���D�Q�G���S�L�O�H�G���X�S�����)�U�R�P���W�K�L�V���Y�L�H�Z�S�R�L�Q�W�����W�K�H�������������������������)�L�J�V�����������������$�����D�Q�G�����������������������O�D�Y�D���À�R�Z���¿�H�O�G�V���D�U�H��
�Z�H�O�O���U�H�F�R�J�Q�L�]�D�E�O�H�����E�H�F�D�X�V�H���R�I���W�K�H�L�U���G�D�U�N�H�U���F�R�O�R�U���L�Q���F�R�P�S�D�U�L�V�R�Q���Z�L�W�K���W�K�H���V�X�U�U�R�X�Q�G�L�Q�J���R�O�G�H�U���O�D�Y�D���À�R�Z�V�����7�K�H������������
�����������H�U�X�S�W�L�R�Q���R�F�F�X�U�U�H�G���I�U�R�P���'�H�F�H�P�E�H�U�������������W�R���0�D�U�F�K�������������I�U�R�P���D�Q���H�U�X�S�W�L�Y�H���¿�V�V�X�U�H���O�R�F�D�W�H�G���E�H�O�R�Z���W�K�H���V�W�R�S���S�R�L�Q�W����
�E�H�W�Z�H�H�Q�����������������������P���D�V�O�����D�Q�G���U�H�S�U�H�V�H�Q�W�V���W�K�H���O�D�U�J�H�V�W���H�I�I�X�V�L�Y�H���H�U�X�S�W�L�R�Q���V�L�Q�F�H���������������,�W���S�U�R�G�X�F�H�G���D���¿�Q�D�O���Y�R�O�X�P�H���R�I��
235 x 10 6 m 3 of lava, covering an area of 7.6 km 2 from the source down to Piano dell’Acqua (only one km far from 
�W�K�H���=�D�I�I�H�U�D�Q�D���(�W�Q�H�D���Y�L�O�O�D�J�H�������K�D�Y�L�Q�J���W�U�D�Y�H�O�O�H�G���I�R�U���P�R�U�H���W�K�D�Q�������N�P�����&�D�O�Y�D�U�L���H�W���D�O���������������������'�X�U�L�Q�J���W�K�L�V���H�U�X�S�W�L�R�Q�����D��

�)�L�J�����������±���$�����6�F�K�H�P�D�W�L�F���P�D�S���R�I���W�K�H�����������������������O�D�Y�D���À�R�Z���¿�H�O�G�����������Z�L�W�K���W�K�H���F�R�U�U�H�V�S�R�Q�G�L�Q�J���H�U�X�S�W�L�Y�H���¿�V�V�X�U�H�V�����������D�O�P�R�V�W���S�D�U�D�O�O�H�O��
�W�R���W�K�H���R�Q�H�V�����������I�H�H�G�L�Q�J���W�K�H�������������H�U�X�S�W�L�R�Q�����P�R�G�L�¿�H�G���I�U�R�P���&�D�O�Y�D�U�L���H�W���D�O���������������������%�����3�K�R�W�R�J�U�D�S�K���V�K�R�Z�L�Q�J���W�K�H���D�W�W�H�P�S�W���R�I���G�L�Y�H�U�V�L�R�Q��
�R�I���D���O�D�Y�D���À�R�Z���L�Q���9�D�O�O�H���G�H�O���%�R�Y�H���G�X�U�L�Q�J���W�K�H�����������������������H�U�X�S�W�L�R�Q��
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�P�D�Q���P�D�G�H���G�L�Y�H�U�V�L�R�Q���R�I���W�K�H���Q�D�W�X�U�D�O���À�R�Z���I�U�R�P���L�W�V���O�D�Y�D���W�X�E�H���Z�D�V���S�H�U�I�R�U�P�H�G�����)�L�J���������%�������6�R�X�W�K�Z�H�V�W�Z�D�U�G���I�U�R�P���W�K�H��
stop point, it is possible to observe the La Montagnola cinder cone (1763 eruption), the 2001 upper cone, the 
two coalescent scoria cones of the 2002-2003 eruption and the Cisternazza pit crater related to the same 1763 
�H�U�X�S�W�L�R�Q���� �D�O�O�� �O�R�F�D�W�H�G�� �D�O�R�Q�J�� �W�K�H�� �6���5�L�I�W�� �Y�R�O�F�D�Q�L�F�� �V�\�V�W�H�P���� �7�K�H�� ���������� �À�D�Q�N�� �H�U�X�S�W�L�R�Q�� �F�D�X�V�H�G�� �V�L�J�Q�L�¿�F�D�Q�W�� �G�D�P�D�J�H�� �W�R��
�W�R�X�U�L�V�W���I�D�F�L�O�L�W�L�H�V���D�Q�G���I�R�U���V�H�Y�H�U�D�O���G�D�\�V���W�K�U�H�D�W�H�Q�H�G���W�K�H���W�R�Z�Q���R�I���1�L�F�R�O�R�V�L���R�Q���W�K�H���V�R�X�W�K�H�U�Q���À�D�Q�N���R�I���(�W�Q�D�����7�K�L�V���H�U�X�S�W�L�R�Q��
�Z�D�V���F�K�D�U�D�F�W�H�U�L�]�H�G���E�\���D���K�L�J�K�O�\���G�\�Q�D�P�L�F���H�Y�R�O�X�W�L�R�Q���Z�L�W�K���D���F�R�P�S�O�H�[���L�Q�W�H�U�D�F�W�L�R�Q���E�H�W�Z�H�H�Q���G�L�I�I�H�U�H�Q�W���H�U�X�S�W�L�Y�H���¿�V�V�X�U�H�V����
changing eruptive styles and contemporaneous summit and eccentric activity (Behncke and Neri, 2003) (Fig. 47). 
�6�H�Y�H�Q���H�U�X�S�W�L�Y�H���¿�V�V�X�U�H�V���Z�H�U�H���D�F�W�L�Y�H�����¿�Y�H���O�R�F�D�W�H�G���R�Q���W�K�H���6���À�D�Q�N���E�H�W�Z�H�H�Q�������������D�Q�G�������������P���D�V�O�����)�L�J���������$�������D�Q�G��
�W�Z�R�� �R�Q�� �W�K�H�� �1�(�� �À�D�Q�N�� �E�H�W�Z�H�H�Q�� ���������� �D�Q�G�� ���������� �P�� �D�V�O���� �$�O�O�� �R�I�� �W�K�H�P�� �H�P�L�W�W�H�G�� �O�D�Y�D�� �À�R�Z�V���� �W�K�H�� �P�R�V�W�� �Y�R�O�X�P�L�Q�R�X�V�� �R�I��
which reached a length of 7 km. The 2570 m vent produced a vigorous phreatomagmatic activity as the dike cut 
through a shallow aquifer. The total volume of the eruption was estimated in ~25x10 6 m 3���R�I���O�D�Y�D���D�Q�G�����±�����[����6 m 3 
of pyroclastics (Behncke and Neri, 
2003). The 2002-2003 eruption was 
characterized by an extraordinary 
and continuous explosive activity 
with abundant ash emission, which 
caused damage to agriculture, 
housing and the local economy and 
reached the coasts of Greece and 
Libya (Fig. 48B), and discontinuous 
�O�D�Y�D�� �À�R�Z�� �R�X�W�S�X�W���� �7�K�H�� �H�U�X�S�W�L�R�Q��
involved the opening of eruptive 
�¿�V�V�X�U�H�V�� �R�Q�� �E�R�W�K�� �W�K�H�� �1�(�� �D�Q�G�� �6��
�À�D�Q�N�V�� �R�I�� �W�K�H�� �Y�R�O�F�D�Q�R�� ���)�L�J���� �����$������
�0�D�J�P�D���H�U�X�S�W�H�G���I�U�R�P���W�K�H���6���¿�V�V�X�U�H��
was the relatively undegassed, 
volatile-rich, buoyant fraction which 
drained the deep feeding system 
bypassing the central conduits, 
as typical for the Etna eccentric 

Fig. 47 - Schematic diagram of the magma feeding system feeding the 2001 and 
���������±�������H�U�X�S�W�L�R�Q�V�����%�H�K�Q�F�N�H���D�Q�G���1�H�U�L�����������������$�Q�G�U�R�Q�L�F�R���H�W���D�O������������������
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eruptions (Andronico et al., 2005). 
The 2001 and 2002-2003 eruptions 
�K�D�Y�H���G�H�P�R�Q�V�W�U�D�W�H�G���W�K�D�W���V�L�J�Q�L�¿�F�D�Q�W��
amounts of pyroclastic rocks 
(ash, lapilli, bombs and blocks) 
�F�D�Q�� �E�H�� �D�O�V�R�� �J�H�Q�H�U�D�W�H�G�� �E�\�� �À�D�Q�N��
eruptive activity. Differently from 
the commonly short-lived summit 
paroxysms, pyroclastic fallout 
�G�X�U�L�Q�J�� �À�D�Q�N�� �H�U�X�S�W�L�R�Q�V�� �F�D�Q�� �J�R�� �R�Q��
for weeks or even months, and 
impact life in the populated areas, 
representing a serious threat for 
�W�U�D�I�¿�F�� �E�R�W�K�� �R�Q�� �W�K�H�� �J�U�R�X�Q�G�� �D�Q�G�� �L�Q��
the air.

Points-for-discussion  
• �5�H�F�H�Q�W���O�D�Y�D���À�R�Z���¿�H�O�G�V
• Summit, lateral and eccentric 
eruptive acticity and shiftings of 
feeding system 

STOP 5.2: (37°45’09”N, 14°59’45”E) 

Locality: Summit craters (3300 m asl).
Focus: Summit eruptive activity and “Cratere del Piano” caldera.
Description: The summit area of Etna is currently characterized by four craters: Voragine, Bocca Nuova, 
�1�R�U�W�K�H�D�V�W���&�U�D�W�H�U���D�Q�G���6�R�X�W�K�H�D�V�W���&�U�D�W�H�U�����)�L�J���������$�������7�K�L�V���F�U�D�W�H�U���F�R�Q�¿�J�X�U�D�W�L�R�Q���F�R�Q�W�U�D�V�W�V���V�W�U�R�Q�J�O�\���Z�L�W�K���W�K�D�W���R�I���R�Q�H��
century ago, when at the summit there was only a 250 m high cone with a 500 m large diameter, called “Central 
Crater”. Historical records indicate that this cone formed in about one century of activity following the collapse 
�R�I���W�K�H���S�U�H�F�H�G�L�Q�J���V�X�P�P�L�W���F�R�Q�H���G�X�U�L�Q�J���W�K�H���F�D�W�D�V�W�U�R�S�K�L�F�������������H�U�X�S�W�L�R�Q����

�)�L�J���� ������ �±�� �$���� �6�F�K�H�P�D�W�L�F�� �P�D�S�� �R�I�� �W�K�H�� ���������� �D�Q�G�� ���������±���������� �O�D�Y�D�� �À�R�Z�� �¿�H�O�G�V�� �D�O�R�Q�J��
�W�K�H���V�R�X�W�K�H�U�Q���À�D�Q�N���R�I���(�W�Q�D�����Z�L�W�K���O�R�F�D�W�L�R�Q���R�I���W�K�H�L�U���H�I�I�X�V�L�Y�H���Y�H�Q�W�V�����I�U�R�P���$�Q�G�U�R�Q�L�F�R���H�W��
�D�O���������������������%�����9�R�O�F�D�Q�L�F���S�O�X�P�H���I�R�U�P�H�G���R�Q���������2�F�W�R�E�H�U���������������V�D�W�H�O�O�L�W�H���L�P�D�J�H���E�\���0�2�'�,�6��
Rapid Response Team at NASA GSFC Goddard Space Flight Center).
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�7�K�H�� �1�(�� �&�U�D�W�H�U���� �E�R�U�Q�� �L�Q�� ������������ �F�X�U�U�H�Q�W�O�\�� �U�H�S�U�H�V�H�Q�W�V�� �W�K�H�� �K�L�J�K�H�V�W�� �S�R�L�Q�W�� ������������ �P�� �D�V�O���� �R�I�� �(�W�Q�D�� �Y�R�O�F�D�Q�R���� �,�W�V��
�J�U�R�Z�W�K�� �Z�D�V�� �D�F�F�R�P�S�D�Q�L�H�G�� �E�\�� �Y�R�O�X�P�L�Q�R�X�V�� �R�X�W�À�R�Z�V�� �R�I�� �O�D�Y�D�� �D�Q�G�� �U�H�S�H�D�W�H�G�� �F�R�O�O�D�S�V�H�V�� �W�K�U�R�X�J�K�R�X�W�� �W�K�H�� ���������V����
�9�L�J�R�U�R�X�V�� �J�U�R�Z�W�K�� �S�K�D�V�H�V�� �R�I�� �W�K�H�� �F�R�Q�H�� �R�F�F�X�U�U�H�G�� �I�U�R�P�� ���������� �W�R�� ���������� �D�Q�G�� �I�U�R�P�� ���������� �W�R�� ������������ �W�Z�R�� �H�U�X�S�W�L�Y�H��
�S�H�U�L�R�G�V���F�K�D�U�D�F�W�H�U�L�]�H�G���E�\���6�W�U�R�P�E�R�O�L�D�Q���D�F�W�L�Y�L�W�\���D�Q�G���V�O�R�Z���O�D�Y�D���H�I�I�X�V�L�R�Q�����P�R�V�W�O�\���I�U�R�P���Y�H�Q�W�V���R�Q���W�K�H���À�D�Q�N�V���R�U���D�W��
�W�K�H���E�D�V�H���R�I���W�K�H���J�U�R�Z�L�Q�J���S�\�U�R�F�O�D�V�W�L�F���F�R�Q�H�����,�Q�����������������������D�Q�G�������������������������W�K�H���F�U�D�W�H�U���F�K�D�Q�J�H�G���L�W�V���E�H�K�D�Y�L�R�U����
producing a series of short-lived violent explosive eruptions with high lava fountains and voluminous lava 
�À�R�Z�V���H�[�W�H�Q�G�L�Q�J���I�H�Z���N�P�V���G�R�Z�Q�V�O�R�S�H�����7�K�H���P�R�V�W���Y�L�R�O�H�Q�W���H�U�X�S�W�L�R�Q���R�F�F�X�U�U�H�G���L�Q�������������D�Q�G���H�Q�G�H�G���Z�L�W�K���W�K�H���S�D�U�W�L�D�O��
�G�H�V�W�U�X�F�W�L�R�Q���R�I���W�K�H���F�R�Q�H�����2�W�K�H�U���V�H�U�L�H�V���R�I���S�D�U�R�[�\�V�P�D�O���H�U�X�S�W�L�R�Q�V���Z�L�W�K���K�L�J�K���O�D�Y�D���I�R�X�Q�W�D�L�Q�V���R�F�F�X�U�U�H�G���L�Q������������
������������ �S�U�R�G�X�F�L�Q�J�� �D�� �S�D�U�W�L�D�O�� �¿�O�O�L�Q�J�� �R�I�� �W�K�H�� �F�U�D�W�H�U�� �Z�L�W�K�� �V�X�E�V�H�T�X�H�Q�W�� �F�R�O�O�D�S�V�H�V�� �R�I�� �S�R�U�W�L�R�Q�V�� �R�I�� �W�K�H�� �F�R�Q�H���� �'�X�U�L�Q�J��
the May 2016 eruption the crater largely collapsed. Actually, it is characterized by an intense and almost 
continuous steam activity.

�)�L�J�����������±���$�����+�H�O�L�F�R�S�W�H�U���Y�L�H�Z���R�I���W�K�H���V�X�P�P�L�W���F�U�D�W�H�U�V���G�X�U�L�Q�J���W�K�H�������������H�U�X�S�W�L�R�Q�����S�K�R�W�R���E�\���0�����&�R�O�W�H�O�O�L�������%�����2�X�W�J�D�V�V�L�Q�J���Y�H�Q�W���D�O�R�Q�J��
the border of the Voragine crater (photo by D. Cavallaro).
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�7�K�H���9�R�U�D�J�L�Q�H���L�V���D���I�X�Q�Q�H�O���V�K�D�S�H�G���F�U�D�W�H�U���I�R�U�P�H�G���L�Q�������������L�Q���W�K�H���1�(���V�H�F�W�R�U���R�I���W�K�H���S�U�H�Y�L�R�X�V���³�&�H�Q�W�U�D�O���&�U�D�W�H�U�´���D�W���W�K�H��
end of a 15-years long and strong explosive activity alternated with gravitational collapses. During the following 
decades the crater gradually enlarged by collapse and/or explosive activity. A powerful explosive eruption 
�R�F�F�X�U�U�H�G���L�Q���-�X�O�\���������������D�Q�G���S�U�R�G�X�F�H�G���K�H�D�Y�\���W�H�S�K�U�D���I�D�O�O�����L�W�V���Y�R�O�X�P�H���Z�D�V���H�V�W�L�P�D�W�H�G���D�W���������[������6 m 3) causing forest 
�¿�U�H�V���D�Q�G���F�R�Q�V�L�G�H�U�D�E�O�H���G�D�P�D�J�H���W�R���D�J�U�L�F�X�O�W�X�U�D�O���O�D�Q�G���H�V�S�H�F�L�D�O�O�\���R�Q���W�K�H���1�(���V�L�G�H���R�I���W�K�H���Y�R�O�F�D�Q�R�����6�L�Q�F�H���L�W�V���J�U�R�Z�W�K����
�F�R�O�O�D�S�V�H�V���K�D�Y�H���D�O�W�H�U�Q�D�W�H�G���Z�L�W�K���W�K�H���S�D�U�W�L�D�O���L�Q�¿�O�O�L�Q�J���R�I���W�K�H���F�U�D�W�H�U�����,�Q���D���I�H�Z���F�D�V�H�V�����H���J�����L�Q���������������P�D�J�P�D���U�R�V�H���Z�L�W�K�L�Q��
the Voragine crater almost to its border. A remarkable series of four paroxysmal events occurred in Dicember 
2015, one of which produced a “pine”-like plume higher then 14 km. After the last eruptive activity occurred in 
May 2016, it has been characterized by an intense and almost continuous steam activity from a degassing vent 
�O�R�F�D�W�H�G���L�Q���W�K�H���H�D�V�W�H�U�Q���S�R�U�W�L�R�Q���R�I���W�K�H���F�U�D�W�H�U�����)�L�J���������%����
�7�K�H���%�R�F�F�D���1�X�R�Y�D���L�V���D���������[���������P���Z�L�G�H���D�Q�G���D�E�R�X�W�����������P���G�H�H�S���F�U�D�W�H�U�����E�R�U�Q���L�Q�������������D�V���D���V�P�D�O�O���³�S�L�W���F�U�D�W�H�U�´���R�I���W�K�H��
main Voragine crater, and then enlarged by numerous collapses and explosive episodes during the next decades 
�X�Q�W�L�O�� �W�K�H�� �S�U�H�V�H�Q�W�� �V�W�U�X�F�W�X�U�H���� �'�X�U�L�Q�J�� �W�K�H�� �µ�����V���� �L�W�� �Z�D�V�� �W�K�H�� �P�R�V�W�� �D�F�W�L�Y�H�� �D�P�R�Q�J�� �W�K�H�� �V�X�P�P�L�W�� �F�U�D�W�H�U�V���� �J�H�Q�H�U�D�W�L�Q�J��
�V�W�U�R�Q�J���6�W�U�R�P�E�R�O�L�D�Q���H�Y�H�Q�W�V���W�K�U�R�Z�L�Q�J���O�D�U�J�H���E�R�P�E�V���R�X�W���R�I���W�K�H���U�L�P�����7�K�H���O�D�V�W���L�P�S�R�U�W�D�Q�W���H�U�X�S�W�L�R�Q���R�F�F�X�U�U�H�G���L�Q������������
�Z�K�H�Q�����D�F�F�R�P�S�D�Q�L�H�G���E�\���D�Q���L�Q�W�H�Q�V�H���6�W�U�R�P�E�R�O�L�D�Q���S�K�D�V�H�����D���V�H�U�L�H�V���R�I���O�D�Y�D���R�Y�H�U�À�R�Z�V���I�U�R�P���W�K�H���Z�H�V�W�H�U�Q���U�L�P���R�I���W�K�H��
crater extended until the middle western slopes of the volcano down to 1750 m asl. From the beginning of the 
21 th  century, it has been characterized by two main degassing vents.
�7�K�H�� �6�(�� �&�U�D�W�H�U�� �L�V�� �W�K�H�� �\�R�X�Q�J�H�V�W�� �D�P�R�Q�J�� �W�K�H�� �V�X�P�P�L�W�� �F�U�D�W�H�U�V���� �E�R�U�Q�� �L�Q�� ���������� �D�V�� �D�� �³�S�L�W�� �F�U�D�W�H�U� �́��� �Z�K�L�O�H�� �L�W�V�� �H�U�X�S�W�L�Y�H��
�D�F�W�L�Y�L�W�\���V�W�D�U�W�H�G���L�Q�������������� �,�Q���W�K�H���O�D�V�W�������� �\�H�D�U�V���L�W���K�D�V���E�H�H�Q���W�K�H���P�R�V�W���D�F�W�L�Y�H���D�P�R�Q�J���W�K�H���I�R�X�U���F�U�D�W�H�U�V�����S�U�R�G�X�F�L�Q�J��
paroxysmal events characterized by Strombolian activity with episodic lava fountains, sometimes associated 
�Z�L�W�K���O�D�Y�D���R�Y�H�U�À�R�Z�V���� �R�Y�H�U���S�H�U�L�R�G�V���O�D�V�W�L�Q�J���I�U�R�P���D���I�H�Z���Z�H�H�N�V���W�R���P�R�Q�W�K�V���� �'�X�U�L�Q�J���L�W�V���J�U�R�Z�W�K���� �V�H�Y�H�U�D�O���S�H�U�L�R�G�V���R�I��
�D�F�W�L�Y�L�W�\�� �K�D�Y�H���E�H�H�Q���R�E�V�H�U�Y�H�G�����$�Q�G�U�R�Q�L�F�R���D�Q�G���&�R�U�V�D�U�R���� �������������� ���������� �������� �O�D�Y�D���I�R�X�Q�W�D�L�Q�V������ ���������±������ ������������ ����������
�������������������������������������������������������������������0�R�U�H���U�H�F�H�Q�W�O�\�����W�K�H���D�F�W�L�Y�L�W�\���R�I���W�K�H���6�(���&�U�D�W�H�U���P�R�Y�H�G���D�O�R�Q�J���L�W�V���H�D�V�W�H�U�Q���À�D�Q�N����
�Z�L�W�K���W�K�H���I�R�U�P�D�W�L�R�Q���L�Q�������������R�I���D���³�S�L�W���F�U�D�W�H�U� �́����'�X�U�L�Q�J���W�K�H���Q�H�[�W���\�H�D�U�V�����W�K�L�V���Q�H�Z���H�G�L�¿�F�H���H�Y�R�O�Y�H�G���D�Q�G���I�R�U�P�H�G���D���Q�H�Z��
crater called New SE Crater that produced 45 paroxysmal events between 2011 and 2013, often characterized 
by few kms high eruptive columns. These caused the fallout of pyroclastic rocks (from ash to lapilli) down to the 
coast creating copious damage to the agriculture and the closure of Catania airport for several days. In the last 
�����\�H�D�U�V�����L�W���K�D�V���S�U�R�G�X�F�H�G���V�R�P�H���H�[�S�O�R�V�L�Y�H���H�U�X�S�W�L�R�Q�V���D�V�V�R�F�L�D�W�H�G���Z�L�W�K���O�D�Y�D���R�Y�H�U�À�R�Z�V�����W�K�H���O�D�V�W���R�Q�H���L�Q���$�S�U�L�O������������
�7�K�H���I�R�X�U���V�X�P�P�L�W���F�U�D�W�H�U�V���D�U�H���F�K�D�U�D�F�W�H�U�L�]�H�G���E�\���D���Q�H�D�U�O�\���F�R�Q�W�L�Q�X�R�X�V���S�O�X�P�H���H�P�L�V�V�L�R�Q���F�R�Q�V�W�L�W�X�W�H�G���E�\���6�2

2 (up to 25 
�W���G���D�Q�G���D�E�R�X�W�������0�W���\�������+�&�����D�Q�G���+�)���D�Q�G���&�22�����$�O�O�D�U�G���H�W���D�O�������������������)�U�D�Q�F�L�V���H�W���D�O�������������������&�D�O�W�D�E�L�D�Q�R���H�W���D�O��������������������
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The crater rims are affected by an intense fumarole activity with conspicuous presence of yellowish sulphur 
�V�X�E�O�L�P�D�W�L�R�Q���G�H�S�R�V�L�W�V�����7�Z�R���W�\�S�H�V���R�I���I�X�P�D�U�R�O�H�V���D�U�H���L�G�H�Q�W�L�¿�H�G�������L�����O�R�Z���W�H�P�S�H�U�D�W�X�U�H���I�X�P�D�U�R�O�H�V���G�R�P�L�Q�D�W�H�G���E�\���&�22 
�Z�L�W�K���P�L�Q�R�U���D�P�R�X�Q�W�V���R�I���6�22 and H 2S, and negligible chlorine contents; (ii) high-temperature fumaroles strongly 
air-contaminated and characterized by appreciable amounts of volcanogenic carbon, sulfur and chlorine (Liotta 
�H�W���D�O���������������������7�K�H���I�X�P�D�U�R�O�H���¿�H�O�G�V���R�I���W�K�H���V�X�P�P�L�W���D�U�H�D���U�H�À�H�F�W���W�K�H���R�X�W�J�D�V�V�L�Q�J���R�I���I�U�D�F�W�X�U�H�V���W�K�D�W���D�U�H���G�L�U�H�F�W�O�\���I�H�G���E�\��
different portions of the shallow plumbing system.
�7�K�H���Z�K�R�O�H���V�X�P�P�L�W���D�U�H�D���R�I���(�W�Q�D���Y�R�O�F�D�Q�R���U�L�V�H�V���D�E�R�Y�H�������������P���D�V�O���D�Q�G���U�H�V�W�V���R�Q���D���À�D�W�W�L�V�K���D�U�H�D���I�R�U�P�H�G���E�\���W�K�H���¿�O�O�L�Q�J��
up of two almost concentric calderas (Fig. 50). The smaller and younger one is the “Cratere del Piano” caldera, 
whereas the larger and older one is the Ellittico caldera. The 2-km wide “Cratere del Piano” caldera was formed 
�L�Q���D�V�V�R�F�L�D�W�L�R�Q���W�R���W�K�H�����������%���&�����3�O�L�Q�L�D�Q���H�U�X�S�W�L�R�Q���R�I���E�D�V�D�O�W�L�F���F�R�P�S�R�V�L�W�L�R�Q�����&�R�O�W�H�O�O�L���H�W���D�O���������������������Z�K�L�F�K���U�H�S�U�H�V�H�Q�W�V���W�K�H��
largest explosive eruption of Mongibello volcano in Holocene times. The buried rim of this caldera is morphologically 
�U�H�F�R�J�Q�L�]�D�E�O�H���E�H�W�Z�H�H�Q���7�R�U�U�H���G�H�O���)�L�O�R�V�R�I�R���D�Q�G���3�X�Q�W�D���/�X�F�L�D���D�W���D�E�R�X�W�������������P���D�V�O�����7�K�H���I�R�U�P�D�W�L�R�Q���R�I���W�K�L�V���F�D�O�G�H�U�D���F�D�X�V�H�G��
�W�K�H���G�L�V�U�X�S�W�L�R�Q���R�I���W�K�H���R�O�G�H�U���(�O�O�L�W�W�L�F�R���F�D�O�G�H�U�D���V�R�X�W�K�H�U�Q���U�L�P�����7�K�H���H�U�X�S�W�L�Y�H���D�F�W�L�Y�L�W�\���R�I���W�K�H���S�D�V�W�������N�D���S�U�R�G�X�F�H�G���W�K�H���¿�O�O�L�Q�J��
of the “Cratere del Piano” caldera, building the present Etna summit cone (Branca et al., 2011a, b).

�)�L�J���� ������ �±�� �3�D�Q�R�U�D�P�L�F�� �Y�L�H�Z�� �R�I�� �W�K�H�� �Q�R�U�W�K�H�U�Q�� �À�D�Q�N�� �R�I�� �(�W�Q�D�� �Y�R�O�F�D�Q�R�� �Z�K�H�U�H�� �W�K�H�� �(�O�O�L�W�W�L�F�R�� �F�D�O�G�H�U�D�� �U�L�P�� ���G�D�V�K�H�G�� �U�H�G�� �O�L�Q�H���� �F�D�Q�� �E�H��
recognized (Branca et al., 2011). 
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Points-for-discussion  
• Features of the present-day eruptive and outgassing activity from the summit craters.
• Processes of caldera development.

STOP 5.3: (37°45’53”N, 15°01’02”E)

Locality: Piano delle Concazze (2800 m asl)
Focus: Ellittico caldera 
Description: The northern rim of the Ellittico caldera is recognized near to  �3�X�Q�W�D���/�X�F�L�D���������������P���D�V�O�����D�Q�G���3�L�]�]�L��
�'�H�Q�H�U�L���������������P���D�V�O�������D�O�R�Q�J���W�K�H���Q�R�U�W�K�H�U�Q���À�D�Q�N���R�I���(�W�Q�D�����)�L�J���������������7�K�L�V���F�D�O�G�H�U�D���K�D�V���E�H�H�Q���I�R�U�P�H�G���G�X�U�L�Q�J���D���U�D�W�K�H�U��
�V�K�R�U�W���H�U�X�S�W�L�Y�H���S�H�U�L�R�G���G�D�W�H�G���D�W���������������N�D���W�K�U�R�X�J�K���¿�Y�H���3�O�L�Q�L�D�Q���H�U�X�S�W�L�R�Q�V�����D�Q�G���H�Q�G�H�G���W�K�H���D�F�W�L�Y�L�W�\���R�I���W�K�H���(�O�O�L�W�W�L�F�R��
volcano (Coltelli et al., 2000; Del Carlo et al., 2017). A stratigraphic unit made up by layers of pumice lapilli 

�)�L�J���� ������ �±�� �$���� �3�D�Q�R�U�D�P�L�F�� �Y�L�H�Z�� �D�Q�G�� �V�F�K�H�P�D�W�L�F�� �F�U�R�V�V���V�H�F�W�L�R�Q�� �V�K�R�Z�L�Q�J�� �W�K�H�� �(�O�O�L�W�W�L�F�R�� �F�D�O�G�H�U�D�� �1�:�� �U�L�P�� �D�Q�G�� �%���� �W�K�H�� �F�R�U�U�H�V�S�R�Q�G�L�Q�J��
�D�Q�J�X�O�D�U���X�Q�F�R�Q�I�R�U�P�L�W�\���L�Q���W�K�H���D�U�H�D���R�I���9�D�O�O�H���G�H�O���/�H�R�Q�H���D�Q�G���3�L�D�Q�R���G�H�O�O�H���&�R�Q�F�D�]�]�H���D�U�H�D�����P�R�G�L�¿�H�G���I�U�R�P���&�R�O�W�H�O�O�L���H�W���D�O��������������������
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found in the northern and eastern sectors of the volcano indicates that the Ellittico caldera collapse could be 
related to a series of strong explosive eruptions, characterized by a repeated eruptive scenario like the following: 
1) early Plinian eruptive column erupting the more silicic magma and producing widespread pumice fallout; 2) 
decreasing explosive intensity erupting less silicic magma and feeding lava fountains that produced thick spatter 
agglomerate deposits around the vent; 3) collapse of the thick hot spatter deposit along the steep slopes near 
�W�K�H���V�X�P�P�L�W���I�R�U�P�L�Q�J���E�R�W�K���E�O�R�F�N���D�Q�G���D�V�K���À�R�Z�V���D�Q�G���V�F�R�U�L�D���S�\�U�R�F�O�D�V�W�L�F���À�R�Z�V���W�K�D�W���W�U�D�Y�H�O�O�H�G���G�R�Z�Q���W�K�H���À�D�Q�N�V���R�I���W�K�H��
volcano; one of these eruptions formed the Biancavilla-Montalto ignimbrite deposits. The sub-horizontal lava 
�À�R�Z���X�Q�L�W�V���R�I���W�K�H���\�R�X�Q�J�H�U���0�R�Q�J�L�E�H�O�O�R���Y�R�O�F�D�Q�R���¿�O�O�H�G���W�K�H���(�O�O�L�W�W�L�F�R���F�D�O�G�H�U�D���F�R�O�O�D�S�V�H���G�H�S�U�H�V�V�L�R�Q���D�Q�G���R�Q�O�D�S���W�K�H���R�O�G�H�U��
�O�D�Y�D���À�R�Z�V���W�U�X�Q�F�D�W�H�G���E�\���W�K�H���F�R�O�O�D�S�V�H�����&�R�O�W�H�O�O�L���H�W���D�O���������������������)�L�J���������������7�K�H���S�U�H�V�H�Q�W���P�R�U�S�K�R�V�W�U�X�F�W�X�U�D�O���V�H�W�W�L�Q�J���R�I��
�W�K�L�V���D�U�H�D���L�V���H�[�S�R�V�H�G���E�\���W�K�H���À�D�Q�N���F�R�O�O�D�S�V�H���R�I���9�D�O�O�H���G�H�O���%�R�Y�H����

Points-for-discussion  
• Processes of caldera developing
• Building up of the present Etna volcano

Stop 5.4.1: (37°46’52”N, 15°00’38”E)
Locality: NE-Rift
Focus: Morphostructural features and eruptive activity along the  NE-Rift, and upper section of the 2002 eruption
Description: The NE-Rift is one of the main intrusion zones of the Etna volcano. It extends for about 7 km from 
the summit craters down to 1500 m asl, and consists of a network of N to NE-striking sub-parallel eruptive 
�¿�V�V�X�U�H�V�� �F�O�R�V�H�O�\�� �V�S�D�F�H�G���L�Q�� �D�Q�� �D�U�H�D�� �D�E�R�X�W�����±���� �N�P�� �Z�L�G�H�� ���*�D�U�G�X�Q�R�� �H�W���D�O���� ������������ �$�Q�G�U�R�Q�L�F�R�� �H�W���D�O������ �������������� �7�K�H�V�H��
�¿�V�V�X�U�H�V���K�D�Y�H���S�U�R�G�X�F�H�G���V�S�D�W�W�H�U���U�D�P�S�D�U�W�V���D�Q�G���V�F�R�U�L�D���F�R�Q�H�V���G�X�U�L�Q�J���W�K�H���O�D�V�W���������N�D�����7�K�H���H�U�X�S�W�L�Y�H���H�Y�H�Q�W�V���D�O�R�Q�J���W�K�H��
NE-Rift during the last 300 years have been characterized by short duration and comparable low volume of 
erupted lava (Branca and Del Carlo, 2003). The onsets of the eruptions are preceded by seismic sequences, 
�P�D�U�N�L�Q�J���W�K�H���R�S�H�Q�L�Q�J���R�I���V�H�Y�H�U�D�O���N�P���O�R�Q�J���¿�V�V�X�U�H���V�\�V�W�H�P�V���W�K�D�W���G�H�Y�H�O�R�S���I�U�R�P���W�K�H���V�X�P�P�L�W���F�U�D�W�H�U�V���G�R�Z�Q���W�R���W�K�H���1�(��
�5�L�I�W���]�R�Q�H�����H���J�������L�Q�������������������������������������������������D�Q�G�������������H�U�X�S�W�L�R�Q�V������
The last eruption in the NE-Rift occurred in 2002. A seismic swarm with its epicentre in the summit area began 
�R�Q���������2�F�W�R�E�H�U���������������7�K�H���G�D�\���D�I�W�H�U���D���V�H�W���R�I���H�[�W�H�Q�V�L�R�Q�D�O���I�U�D�F�W�X�U�H�V���W�U�H�Q�G�L�Q�J���1���6�����K�R�U�L�]�R�Q�W�D�O���G�L�V�S�O�D�F�H�P�H�Q�W�V���E�H�W�Z�H�H�Q��
�������D�Q�G���������F�P�������I�R�U�P�H�G���L�Q���W�K�H���3�L�D�Q�R���G�H�O�O�H���&�R�Q�F�D�]�]�H���D�U�H�D���������������P���D�V�O�������6�X�E�V�H�T�X�H�Q�W�O�\�����D���1���6���W�U�H�Q�G�L�Q�J���¿�V�V�X�U�H���D�W��
the base of the NE Crater (3000 m asl) produced a short-lived explosive event. The downslope propagation of 
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�W�K�H���G�L�N�H���Z�D�V���P�D�U�N�H�G���E�\���W�K�H���R�S�H�Q�L�Q�J���R�I���D�Q���H�U�X�S�W�L�Y�H���¿�V�V�X�U�H���V�\�V�W�H�P���D�W�������������P���D�V�O�����,�W���H�[�W�H�Q�G�H�G���D�O�R�Q�J���W�K�H���H�D�V�W�H�U�Q��
�E�R�U�G�H�U���R�I���W�K�H���1�(���5�L�I�W�����F�R�Y�H�U�L�Q�J���D���G�L�V�W�D�Q�F�H���R�I�����������N�P���X�Q�W�L�O�������������P���D�V�O�����7�K�H���X�S�S�H�U���S�R�U�W�L�R�Q���R�I���W�K�H���1�(���U�L�I�W�������������±
�����������P���D�V�O�����F�R�Q�V�L�V�W�V���R�I���D���V�H�W���R�I���G�U�\���D�Q�G���H�U�X�S�W�L�Y�H���¿�V�V�X�U�H�V�����)�L�J���������$�������V�W�U�L�N�L�Q�J���I�U�R�P���1���ƒ�(���W�R���1�����ƒ�(���L�Q���D���U�L�J�K�W��

�)�L�J�����������±���$�����+�H�O�L�F�R�S�W�H�U���Y�L�H�Z���R�I���W�K�H�������������H�U�X�S�W�L�Y�H���¿�V�V�X�U�H���D�O�R�Q�J���W�K�H���1�(���5�L�I�W�����,�Q���W�K�H���E�D�F�N�J�U�R�X�Q�G���W�K�H���F�R�Q�W�H�P�S�R�U�D�Q�H�R�X�V���D�F�W�L�Y�L�W�\��
�R�Q���W�K�H���V�R�X�W�K�H�U�Q���À�D�Q�N���L�V���Y�L�V�L�E�O�H�����%�����0�D�S���V�K�R�Z�L�Q�J���W�K�H���¿�V�V�X�U�H���V�\�V�W�H�P���D�Q�G���W�K�H���O�D�Y�D���À�R�Z���R�I���W�K�H�������������H�U�X�S�W�L�R�Q�����%�U�D�Q�F�D���H�W���D�O��������������������
�6�\�P�E�R�O�V���� �9�5�� � �� �9�R�U�D�J�L�Q�H���� �%�1��� �� �%�R�F�F�D���1�X�R�Y�D���� �1�(�&�� � �� �1�(�� �&�U�D�W�H�U���� �6�(�&�� � �� �6�(�� �&�U�D�W�H�U���� �,�Q�V�H�W���/�H�J�H�Q�G���� ������ �H�U�X�S�W�L�Y�H���¿�V�V�X�U�H���� ������ �G�U�\��
fractures; 3, fault (the arrow indicates lateral slip movement).
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en-echelon arrangement, producing both explosive and effusive activity. These segments are characterized by 
a series of spatter ramparts and pit craters in which the volcanic succession of the rift is exposed (Branca et 
al., 2003) (Fig. 52B).

Stop 5.4.2: (37°47’15”N, 15°00’43”E)
Locality: NE-Rift (2350 m asl)
Focus: �7�K�H�������������H�U�X�S�W�L�Y�H���¿�V�V�X�U�H
Description ���� �7�K�H�� ���������� �H�U�X�S�W�L�R�Q���� �Z�H�O�O���G�H�V�F�U�L�E�H�G�� �E�\��
�*�H�V�K�L�� �D�Q�G�� �1�H�U�L�� ���������������� �Z�D�V�� �R�Q�H�� �R�I�� �W�K�H�� �P�D�M�R�U�� �À�D�Q�N��
�H�U�X�S�W�L�R�Q�V�� �R�I�� �(�W�Q�D�� �G�X�U�L�Q�J�� �W�K�H�� ����th  Century. It was 
characterized by earthquake swarms, exceptionally 
�O�R�Q�J���D�Q�G���I�D�V�W���S�U�R�S�D�J�D�W�L�Q�J���H�U�X�S�W�L�Y�H���¿�V�V�X�U�H�V���D�Q�G���K�L�J�K�O�\��
�I�H�G���O�D�Y�D���À�R�Z�V�����$���1�1�(�±�D�O�L�J�Q�H�G���H�U�X�S�W�L�Y�H���¿�V�V�X�U�H���R�S�H�Q�H�G��
along the northern side of the former “Central Crater” 
(3200 m asl) and rapidly propagated for about 4 km 
downward until 2300 m asl producing a 5 km long lava 
�À�R�Z���� �'�X�U�L�Q�J�� �W�K�H�� �G�D�\�V�� �D�I�W�H�U�� �W�K�H�� �I�U�D�F�W�X�U�H�� �S�U�R�S�D�J�D�W�H�G��
westward and then downward, reaching 1400 m asl 
and generating several eruptive and explosive vents, 
�D�Q�G�� �D�� �������� �N�P�� �O�R�Q�J�� �O�D�Y�D�� �À�R�Z���� �Z�K�L�F�K�� �V�W�R�S�S�H�G�� �D�W�� ��������
m asl (Fig. 53A). Along the lower fracture, some pit 
craters formed as a consequence of hydromagmatic 
explosive activity and allowed to closely observe the 
internal structure of the shallow feeder system of an 
effusive vent related to the early stage of the eruption 
(Fig. 53B). The feeder dike in its lower part shows 
evidence of temporal arrest and rupturing at the base 
of the layers of host rock before the dike opened to 
the surface. After the feeder dike reached the surface, 
an oblique lava fountain formed an asymmetric scoria 

�)�L�J���� ������ �±�� �$���� �0�D�S�� �R�I�� �W�K�H�� ���������� �H�U�X�S�W�L�R�Q�� �D�O�R�Q�J�� �W�K�H�� �1�(���5�L�I�W��
���I�U�R�P�� �*�H�V�K�L�� �D�Q�G�� �1�H�U�L���� �������������� �(�U�X�S�W�L�Y�H�� �¿�V�V�X�U�H�V���� �Q�X�P�E�H�U�H�G�� ����
to 3 from the top to the bottom according to the chronology 
of opening, are in blue. Yellow areas highlight the main cinder 
�F�R�Q�H�V���D�Q�G���H�[�S�O�R�V�L�Y�H���Y�H�Q�W�V�����%�����2�X�W�F�U�R�S���S�K�R�W�R�J�U�D�S�K���V�K�R�Z�L�Q�J���D��
�Q�D�W�X�U�D�O���F�U�R�V�V���V�H�F�W�L�R�Q���R�I���W�K�H���I�H�H�G�H�U���G�L�N�H���D�Q�G���Y�H�Q�W���R�I���W�K�H������������
eruption, exposed in the wall of a pit crater related to the later 
stage of the eruption.
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cone. The eruption style shifted to a more violent 
hydromagmatic eruption as the propagation of the 
�H�U�X�S�W�L�Y�H���¿�V�V�X�U�H���W�R���W�K�H���O�R�Z�H�U���1�(���5�L�I�W���Z�L�W�K�G�U�H�Z���P�D�J�P�D��
from the upper portion of the rift zone. Drop of the 
excess magmatic pressure within the upper portion 
�R�I�� �W�K�H�� �¿�V�V�X�U�H�� �F�R�Q�G�X�L�W�� �F�D�X�V�H�G�� �W�R�� �H�Q�W�U�D�L�Q�� �H�[�W�H�U�Q�D�O��
groundwater into the system.

�6�W�R�S�����������������������ƒ�����¶�����´�1�����������ƒ�����¶�����´�(��
Locality: NE-Rift (2200 m asl)
Focus: �0�L�G�G�O�H���V�H�F�W�R�U���R�I���W�K�H�������������H�U�X�S�W�L�Y�H���¿�V�V�X�U�H��
Description: Along the NE-Rift several explosive 
�Y�H�Q�W�V���U�H�O�D�W�H�G���W�R���W�K�H�������������H�U�X�S�W�L�Y�H���¿�V�V�X�U�H���D�U�H���Y�L�V�L�E�O�H����
Among them, some are very deep pit craters, along 
the walls of which it is possible to observe the feeder 
dike (Fig. 54).

Stop 5.4.4: (37°48’03”N, 15°01’44”E)
Locality: NE-Rift (2000 m asl)
Focus: �/�R�Z�H�U���V�H�J�P�H�Q�W���R�I���W�K�H�������������H�U�X�S�W�L�Y�H���¿�V�V�X�U�H��
Description ���� �7�K�H�� �O�R�Z�H�U�� �V�H�J�P�H�Q�W�� ���������������������� �P�� �D�V�O����
�R�I���W�K�H�������������¿�V�V�X�U�H���D�O�R�Q�J���W�K�H���1�(���5�L�I�W���L�V���F�K�D�U�D�F�W�H�U�L�]�H�G��
by a series of coalescent scoria cones forming two 
main segments striking from N40°E to N60°E in a 
right en-echelon arrangement. The scoria cones show 
�E�U�H�D�F�K�L�Q�J�� �L�Q�� �F�R�U�U�H�V�S�R�Q�G�H�Q�F�H�� �R�I�� �W�K�H�� �P�D�L�Q�� �O�D�Y�D�� �À�R�Z��
�R�X�W�S�R�X�U�L�Q�J���� �2�Y�H�U�D�O�O���� �D�E�R�X�W�������� �[�� ����6 m 3 of lava were 
�H�P�L�W�W�H�G�� �G�X�U�L�Q�J�� �W�K�H�� ���� �G�D�\�V�� �R�I�� �W�K�H�� �H�U�X�S�W�L�R�Q���� �I�R�U�P�L�Q�J��
�W�Z�R�� �Q�D�U�U�R�Z�� �O�D�Y�D�� �À�R�Z�� �¿�H�O�G�V���� �������� �D�Q�G�� �������� �N�P���O�R�Q�J��
(Andronico et al., 2005), partially covering the Piano 

�)�L�J���� ������ �±�� �1�D�W�X�U�D�O�� �V�H�F�W�L�R�Q�� �R�I�� �D�Q�� �H�[�S�O�R�V�L�Y�H�� �Y�H�Q�W���R�I�� �W�K�H�� ����������
eruption along the NE-Rift, which is exposed along the inner 
walls of a pit crater. The yellow dashed lines marks the shape 
of the explosive vent, while the white dotted lines mark the 
base of the scoria cone. The feeder dike (red solid line) is 3-4 
m wide. The 2002 pyroclastic deposit (1), about 16 m thick, 
made of welded reddish scoriaceous bombs cover the pre-
historic volcanics of the NE-Rift (2) (Branca et al., 2003).
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Provenzana ski area infrastructure 
(Fig. 55). Magma erupted from the 
�H�U�X�S�W�L�Y�H�� �¿�V�V�X�U�H�� �U�H�S�U�H�V�H�Q�W�H�G�� �W�K�H��
partially degassed magma fraction 
normally residing within the central 
conduits and the shallow plumbing 
system (Andronico et al., 2005).

Points-for-discussion  
• Flank eruptive activity
• Migration of magma in the rift 
zones and propagation of eruptive 
�¿�V�V�X�U�H�V��

�)�L�J���� ������ ���� �/�R�Z�H�U�� �V�H�J�P�H�Q�W�� �R�I�� �W�K�H�� ���������� �H�U�X�S�W�L�Y�H�� �¿�V�V�X�U�H�� �D�O�R�Q�J�� �W�K�H�� �1�(���5�L�I�W���� �,�Q�� �W�K�H��
background, the ash column emitted from the simultaneous activity in the southern 
�À�D�Q�N���L�V���Y�L�V�L�E�O�H��
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�'�$�<���� th : Osservatorio Etneo

STOP 6.1: (37°30’49”N, 15°04’56”E)

Locality: �2�V�V�H�U�Y�D�W�R�U�L�R���(�W�Q�H�R�����&�D�W�D�Q�L�D���6�H�F�W�L�R�Q���R�I���,�1�*�9��
Focus: Monitoring of Italian active volcanoes
Description: The seismic and volcanic monitoring of the Italian territory is one the main tasks of the INGV, for 
natural disasters prevention and management. This objective has a high priority in Sicily, where the peculiarity 
�R�I���W�K�H���J�H�R�G�\�Q�D�P�L�F���F�R�Q�W�H�[�W�����F�K�D�U�D�F�W�H�U�L�]�H�G���E�\���D���K�L�J�K���V�H�L�V�P�L�F���D�Q�G���Y�R�O�F�D�Q�L�F���K�D�]�D�U�G�����D�P�S�O�L�¿�H�V���W�K�H���Q�H�H�G���W�R���S�U�R�Y�L�G�H��
adequate and up-to-date surveillance of these natural phenomena. In order to cope with this activity it is 
essential to have adequate monitoring networks of volcanic and seismically active areas, with instruments 
operating in real-time that allow the prompt knowing of phenomena in progress. The surveillance of the active 
volcanic areas of Sicily (Etna, Stromboli and Vulcano) aims to:
• understand through accurate studies the volcanic events of the past and their eruptive mechanisms;
• acquire data from monitoring systems (permanent sensor networks as well as periodic measurement 

�F�D�P�S�D�L�J�Q�V�����D�L�P�H�G���D�W���L�G�H�Q�W�L�¿�Q�J���D�Q�\���S�K�H�Q�R�P�H�Q�D���W�K�D�W���V�L�J�Q�L�¿�F�D�O�O�\���F�K�D�Q�J�H���W�K�H���V�W�D�W�H���R�I���Y�R�O�F�D�Q�R���D�F�W�L�Y�L�W�\��
• �X�V�H�� �F�R�P�S�X�W�H�U�� �F�R�G�H�V�� �W�R�� �S�U�R�F�H�V�V�� �W�K�H�� �D�F�T�X�L�U�H�G�� �G�D�W�D�� �L�Q�� �U�H�D�O���W�L�P�H���� �U�H�¿�Q�H�� �W�K�H�V�H�� �U�H�V�X�O�W�V�� �R�I�À�L�Q�H���� �D�Q�G�� �W�K�H�Q�� �X�V�H��

in numerical models of the processes of intrusion, ascent and eruption of magmas, to predict the possible 
evolution of in progress phenomena.

�7�K�H���&�R�Q�W�U�R�O���5�R�R�P���R�I���2�V�V�H�U�Y�D�W�R�U�L�R���(�W�Q�H�R�����&�D�W�D�Q�L�D���6�H�F�W�L�R�Q���R�I���,�1�*�9�����L�V���P�D�Q�D�J�H�G���E�\���W�Z�R���V�W�D�I�I���X�Q�L�W�V���Z�R�U�N�L�Q�J���L�Q��
24/7 surveillance shifts, assisted by an expert volcanologist always on call; data are acquired in real-time, 
automatically pre-processed and displayed on dedicated monitors (Fig. 56A). The staff on duty controls the 
main parameters of volcanic activity in the areas of competence, recorded by the continuous monitoring 
�Q�H�W�Z�R�U�N�V�����$�O�O���V�L�J�Q�L�¿�F�D�Q�W���F�K�D�Q�J�H�V���D�U�H���S�U�R�P�S�W�O�\���F�R�P�P�X�Q�L�F�D�W�H�G���W�R���W�K�H���F�R�P�S�H�W�H�Q�W���Q�D�W�L�R�Q�D�O���D�Q�G���O�R�F�D�O���R�I�¿�F�L�H�V���R�I���W�K�H��
Italian Civil Protection.
The monitoring system consists of a multi-parameter network of geophysical and geochemical sensors that 
transmit the acquired data (seismic, infrasonic, ground deformation, gravimetric and magnetic signals, and gas 
composition) through different trasmission systems (satellite, radio, microwave and wireless bridges). These 
signals, suitably treated, are displayed on monitors with different processing levels. In addition, a permanent 
video surveillance system, carried out by means of cameras operating in both visible and thermal bands 
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(Fig. 56B), allows to check the state of the volcanic vents of Etna, Stromboli and Vulcano, and to record the 
�L�P�D�J�H�V���R�I���W�K�H���R�Q�J�R�L�Q�J���H�U�X�S�W�L�Y�H���S�K�H�Q�R�P�H�Q�D�����0�R�U�H�R�Y�H�U�����W�K�H���2�V�V�H�U�Y�D�W�R�U�L�R���(�W�Q�H�R���R�I���,�1�*�9���F�D�U�U�L�H�V���R�X�W���V�X�U�Y�H�L�O�O�D�Q�F�H��
activities by monitoring and forecasting the dispersion of volcanic ash clouds in coordination with the Volcanic 
�$�V�K�� �$�G�Y�L�V�R�U�� �&�H�Q�W�H�U�� �L�Q�� �7�R�X�O�R�X�V�H���� �W�K�H�� �0�H�W�H�R�U�R�O�R�J�L�F�D�O�� �:�D�W�F�K�� �2�I�¿�F�H�� �R�I�� �W�K�H�� �,�W�D�O�L�D�Q�� �$�L�U�� �)�R�U�F�H�� �D�Q�G�� �W�K�H�� �$�L�U���W�U�D�I�¿�F��
Control Centre of ENAV S.p.A. (the last two are national centers in charge of issuing security notices for air 
�Q�D�Y�L�J�D�W�L�R�Q���� �1�2�7�$�0�� �D�Q�G�� �6�,�*�0�(�7���� �D�Q�G�� �W�K�H�� �D�L�U�S�R�U�W�V�� �Q�H�D�U�� �(�W�Q�D�� �Y�R�O�F�D�Q�R�� ���&�D�W�D�Q�L�D�� �,�Q�W�H�U�Q�D�W�L�R�Q�D�O�� �$�L�U�S�R�U�W���� �5�H�J�J�L�R��
�&�D�O�D�E�U�L�D���D�Q�G���&�R�P�L�V�R���U�H�J�L�R�Q�D�O���D�L�U�S�R�U�W�V�������$�F�F�R�U�G�L�Q�J���W�R���W�K�H���,�&�$�2���'�R�F�������������$�1���������+�D�Q�G�E�R�R�N���R�Q���W�K�H���,�Q�W�H�U�Q�D�W�L�R�Q�D�O��
�$�L�U�F�U�D�I�W�� �9�R�O�F�D�Q�R�� �:�D�W�F�K�� ���,�$�9�:���� �D�Q�G�� �W�K�H�� �(�1�$�&�� �0�H�W�H�R�U�R�O�R�J�\�� �I�R�U�� �$�L�U�� �1�D�Y�L�J�D�W�L�R�Q���� �2�V�V�H�U�Y�D�W�R�U�L�R�� �(�W�Q�H�R�� �R�I�� �,�1�*�9�� �L�V��
endowed for the monitoring of the volcanic phenomena of Etna, Stromboli and Volcano. To comply with this 
task, in addition to the aforementioned surveillance systems, new tools have been developed for observation 
�R�I���Y�R�O�F�D�Q�L�F���S�O�X�P�H�V���V�X�F�K���D�V���/�L�G�D�U���D�Q�G���5�D�G�D�U�����7�K�H���D�F�T�X�L�U�H�G���G�D�W�D�V�H�W���D�O�O�R�Z�V���W�R���U�H�S�R�U�W�����E�\���P�H�D�Q�V���R�I���9�2�1�$�����9�R�O�F�D�Q�R��

�)�L�J�����������±���$�����&�R�Q�W�U�R�O���5�R�R�P���R�I���W�K�H���2�V�V�H�U�Y�D�W�R�U�L�R���(�W�Q�H�R���R�I���,�1�*�9���L�Q���&�D�W�D�Q�L�D�����%�����(�[�D�P�S�O�H���R�I���D���W�K�H�U�P�D�O���F�D�P�H�U�D���L�P�D�J�H���V�K�R�Z�L�Q�J���D��
�O�D�Y�D���À�R�Z���¿�H�O�G���H�U�X�S�W�H�G���I�U�R�P���W�K�H���1�(���F�U�D�W�H�U���D�Q�G���À�R�Z�L�Q�J���D�O�R�Q�J���W�K�H���Z�H�V�W�H�U�Q���Z�D�O�O���R�I���9�D�O�O�H���G�H�O���%�R�Y�H��
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�2�E�V�H�U�Y�D�W�R�U�\�� �1�R�W�L�F�H�V�� �I�R�U�� �$�Y�L�D�W�L�R�Q���� �P�H�V�V�D�J�H�V���� �D�Q�\�� �H�U�X�S�W�L�Y�H�� �H�Y�H�Q�W�� �W�K�D�W�� �P�D�\�� �F�D�X�V�H�� �G�L�V�W�X�U�E�D�Q�F�H�� �R�U�� �G�D�P�D�J�H�� �W�R��
airplanes passing through the central Mediterranean airspace to the abovementioned aeronautical operators 
�L�Q�Y�R�O�Y�H�G���L�Q���W�K�H���F�R�Q�W�U�R�O���D�Q�G���V�D�I�H�W�\���R�I���D�L�U���W�U�D�I�¿�F���D�Q�G���D�L�U�S�R�U�W���R�S�H�U�D�W�L�R�Q�V��

Points-for-discussion  
• Volcano monitoring and surveillance 
• Volcanic ash and aviation safety
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