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Introduction

On 21 August 2017, a shallow earthquake of Md 4.0 struck the Casamicciola Terme village in the
north of Ischia volcanic island (Italy). The earthquake has the typical characteristics of volcano-
tectonic events recorded at active volcanoes and occurred along the E-W normal system fault
bounding the northern slope of Mt. Epomeo. The epicentral area has been repeatedly damaged in
the last three centuries (1796, 1828, 1881, 1883) [Alessio et al., 1996; Carlino et al., 2011; Cubellis
and Luongo, 1998].

In this work, we present a collection of pictures showing the geological effects produced on either
the natural or the built environment by the Casamicciola earthquake. Most of the coseismic geologic
effects were observed along the E-W piedmont belt of Mt. Epomeo, which extends for about 2 km
between the village of Fango (Lacco Ameno) to the west and Bagni Square to the East (Fig. 1).
Mapped effects define a belt which closely follows the trace of the Casamicciola E-W trending
normal fault system, bounding the northern slope of Mt. Epomeo, previously known as a Latest
Pleistocene to Holocene normal fault [Nappi et al., 2018].

The Emergeo Working Group conducted a field work, collecting data that were managed following
the procedures codified after the earthquake sequences of Emilia 2012 and Amatrice-Visso-Norcia
2016-2017 [Emergeo Working Group, 2012, 2016; Pucci et al., 2017; Civico et al., 2018; Villani et
al., 2018]. Photographic collections of the coseismic geological effects induced by these earthquake
were also published [Emergeo Working Group, 2012; Emergeo Working Group, 2017 a, b]. Field
measurements were greatly aided by the use of mobile devices equipped with a specific software
employing GPS, compass and orientation sensors (Rocklogger© mobile app, www.rockgecko.com),
which allowed for quick and accurate structural data collection and real-time sharing. The whole
data set was stored and managed in a georeferenced database on an Environmental Systems
Research Institute ArcGIS platform. Further data were acquired using remotely piloted aircraft
systems (RPAS) equipped with a Sony Alpha 6000 camera and a Flir SC655 thermal camera. We
collected more than 100 observations of several different coseismic effects across the epicentral
area and its sourroundings. These include fractures, ruptures, and a few minor gravitational
phenomena like collapses and small landslides in volcanoclastic deposits.

Moreover we observed widespread effects related to shaking, such as the collapse of drywalls made
of green tuff and lava and known locally as “parracine”.

The photographic dataset consist of 72 pictures of coseismic geological effects along a E-W
direction. The pictures are grouped in three areas of observation. Each picture reports a series of
information such as type of effect, site of observation, and geographical coordinates (decimal
degrees). The reference system/datum used is WGS84. In Figure 1 we show the map of the pictures
sites along with the location of the mainshock of the seismic event.

Figure 1 Map showing the location of the areas (the yellow rectangles) where the 72 pictures presented in this
work were taken: a) Via Crateca - Fango - Lacco Ameno area; b) Via dei Carri - Via Montecito - Via D'Aloisio area;
c) Piazza Maio - Via Campomanno area. The red star indicates the epicenter of the Md=4.0 mainshock.
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Detailed location map of the photographs of the area Via Crateca-Fango-Lacco Ameno
shown in the a) yellow rectangle of figure 1. Red numbered pins locate the photos.



Photo 1
(40.746131° 13.888086°)
Collapsed sidewall in Via Fango.



Photo 2
(40.742235° 13.884543°)
Severely damaged and collapsed houses along Via Borbonica.



Photo 3
(40.742495° 13.884802°)
Fractured pillars along the sidewalk of the Via Borbonica.



Photo 4
(40.742066° 13.887092°)

Coseismic rupture in the ground in the driveway of private property (Via Crateca, Fango)
with total length of about 30 m.
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Photo 5

(40.742028° 13.887070°)
Detail of photo 4: open rupture in the soil with evidence of about 1 cm of opening.




Photo 6
(40.741751° 13.886823°)

Coseismic rupture in the soil in the driveway of the same private property of photo 4
(Via Crateca, Fango).




Photo 7
(40.741663° 13.886602°)
Rupture in the ground adjoining to the private property of photo 4 with about 2 cm wide,

extending along a concrete pavement.




Photo 8
(40.741216° 13.886989°)
Open fractures affect two pillars bordering the entrance of n. 28 Via Crateca. This property

showed fractures in the paving slab at the entrance with paving stones lifting of a few cm.



Photo 9

(40.740865° 13.886959°)

Property at n. 26 Via Crateca: coseismic rupture with direction N70E and total length of about
10 meters, open and vertical downthrow of about 2/3 cm towards North.



Photo 10

(40.741025° 13.887702°)

N70E rupture of about 18 meters long with horizontal opening of about 2 cm and vertical
downthrow of about 2 cm towards North. This rupture shows a vertical deepening into the
ground of about 35 cm.



Photo 11
(40.741016° 13.887679°)
Details of photo n.10 with evidence of block lowering.



Photo 12
(40.736831° 13.885297°)
Pizzone fumarolic area with evidence of diffuse rockfalls.



Photo 13
(40.736814° 13.885357°)
Fracture into the ground in Pantane fumarolic area (M.te Cito).
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Detailed location map of the photographs of the area Via dei Carri-Via Montecito-Via D’Aloisio

shown in the b) yellow rectangle of figure 1. Red numbered pins locate the photos.
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Photo 15
13.887884°)
as in photo 14.
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Detail measurement of the rupture strike
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Photo 16
(40.741903° 13.888114°)
Secondary coseimic effects, along Via dei Carri: collapse of drywalls, known locally as “parracine”.



Photo 17
(40.741460° 13.888710°)
Severe damages on a detached house, in Via dei Carri.



Photo 18
(40.741478° 13.888903°)
Collapse of the external wall of the damaged house shown in Photo 17.



Photo 19
(40.740609° 13.889906°)
Collapse of drywalls as secondary seismic effects along Via dei Carri.



Photo 20
(40.739369° 13.893487°)
Collapse of drywalls as secondary seismic effects along Via dei Carri.



Photo 21
(40.739136° 13.894196°)
Collapse of drywalls bordering both sides of the road, along Via dei Carri.



Photo 22
(40.739102° 13.894529°)
Coseismic fracture with few centimeters vertical displacement along Via dei Carri.



Photo 23
(40.739117° 13.895028°)

Coseismic fracture in volcanic ash soil, showing an open horizontal displacement along
Via dei Carri.




Photo 24
(40.739118° 13.895109°)
Detail measurement of the fracture in photo 23.



Photo 25
(40.742180° 13.890433°)
Fracture on concrete pavement causing its detaching from the handrail pillar,

along Via Montecito.



Photo 26
(40.741051° 13.893538°)
Rollover of small pillars of the handrail.



Photo 27
(40.740769° 13.894643°)
Coseismic ruptures affecting both concrete basement and ground soil, in a villa

along Via Montecito.



Photo 28
(40.740884° 13.894815°)
Detail on the fracture affecting the garden soil.



Photo 29
(40.740833° 13.894542°)
Coseismic effects involving the concrete basement and the adjacent handrail wall.



Photo 30
(40.740876° 13.894627°)
Detachment and rotation of the top of a handrail pillar.



Photo 31
(40.740934° 13.894751°)
Collapse of the external wall of a damaged villa, downstream of Via Montecito.
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Photo 32

(40.743664° 13.895713°)

'Aloisio parking area.

inViaD

Coseismic ruptures on paved road with horizontal opening,



Photo 33

(40.743697° 13.895643°)

Detail of the coseismic rupture on paved road shown in photo 32.
It is appreciable a vertical offset of almost 2 cm.
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Photo 34

(40.743854° 13.897108°)
Coseismic rupture in soil in a garden at Via D'Aloisio with direction N8OE and horizontal opening

of a few cm, along the E-W striking dip-slip system fault of the Mt. Epomeo northern flank.



Photo 35
(40.743700° 13.897243°)
Coseismic rupture in soil in a garden at Via D'Aloisio with direction N8OE and horizontal opening

of a few cm, along the E-W striking dip-slip system fault of the Mt. Epomeo northern flank.



Photo 36

(40.743476° 13.897395°)

Collapse of drywall in Via D'Aloisio known locally as “parracine”, from south to north along the
E-W striking dip-slip system fault of the Mt. Epomeo northern flank. Lamppost and chimney
of the house lowered towards North.
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Photo 37

(40.742807° 13.897883°)

Collapse and severely damaged houses in a side street of Via D’Aloisio, along the E-W striking
dip-slip system fault of the Mt. Epomeo northern flank.



Photo 38

(40.743093° 13.898186°)
Collapse of drywall in a side street of Via D’Aloisio with E-W trending. In the background of the

picture it is visible the collapse of the house shown in the previous photo 37.



Photo 39
(40.743094° 13.898618°)
Severe damages and collapse of the Suffragio church bell tower which caused the death

of a woman, along Via D'Aloisio.



Photo 40
(40.743097° 13.898661°)
Coseismic fracture affecting both paved road and man-made structures,

near the Suffragio church along Via D’Aloisio.



Photo 41

(40.742505° 13.899797°)

Fracture in paved road along Via D’Aloisio, which extends on the wall of a house.
The house is severely damaged.
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Photo 42
(40.742574° 13.900215°)
Column of doorway of an house along Via D’aloisio, showing a fracture with right movement.



Photo 43
(40.742580° 13.900307°)
Coseismic fracture affecting both paved road and man-made structures, along Via D’Aloisio.



Photo 44

(40.742057° 13.899640°)

Fracture affecting the tarred Via Montecito along the E-W striking dip-slip system fault of the
Mt. Epomeo northern flank. Houses along the road are collapsed or heavily damaged.



Photo 45
(40.742054° 13.899618°)
The fracture in tarred Via Montecito.



Photo 46
(40.742052° 13.899620°)

Detail of fracture showed in photo 45.
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Detailed location map of the photographs of the area Piazza Maio-Via Nizzola-Via Campomanno
shown in the c) yellow rectangle of figure 1. Red numbered pins locate the photos.



Photo 47
(40.745316° 13.903518°)
Coseismic fracture on paved road in Via Castanito, Casamicciola Terme.



Photo 48
(40.743056° 13.902477°)
Fracture in the courtyard of a house in Via Sassolo, Casamicciola Terme.



Photo 49
(40.742814° 13.902402°)
Houses heavily damaged along Via Ottringolo in the hilly historical centre of Casamicciola Terme.



Photo 50
(40.742514° 13.902068°)
Coseismic fracture on tarred Via Ottringolo, Casamicciola Terme.




Photo 51
(40.742491° 13.901988°)
Collapses of the wall of a house damaged along Via Ottringolo.



Photo 52
(40.742486° 13.901391°)
House heavily damaged along Via Speziera.



Photo 53
(40.742529° 13.901086°)
Collapses of walls at Piazza Maio.



Photo 54

(40.742357° 13.901784°)

Fracture in tarred road, collapse of house walls, displacement of the votive statue along the
fracture affecting the wall of the house at the intersection of Via Speziera, Via Ottringolo and
Via Santa Barbara.



Photo 55

(40.741962° 13.902163°)
Fracture in the asphalt at the beginning of Via Santa Barbara, which extends to the sidewalk.

The fracture has direction N10/20E, crosses the entire road surface and has a length of about 5m.



Photo 56
(40.741991° 13.902195°)
The same fracture of photo n.55 in Via Santa Barbara, but seen from the opposite side of the road;

it is evident that it extends to the wall of a house.
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Photo 57
(40.742115° 13.902752°)

Fracture with lowering into the tile flooring of the terrace outside the house at n.16 Via Santa
Barbara.




Photo 58

(40.742104° 13.902934°)

Rupture in the house garden at n. 16 Via Santa Barbara; it begins along the edge of this street,
and extends for about 20 m towards Northeast. There is also evidence of ground sinking with
direction N110E - N120E and horizontal opening of some cm.



Photo 59
(40.742345° 13.903753°)
Collapse phenomena of drywalls in Via Nizzola, Casamicciola Terme.



Photo 60
(40.742459° 13.904303°)

Fracture on paved road in Via Nizzola, Casamicciola Terme.




Photo 61
(40.742511° 13.906498°)
Collapse phenomena of tuff blocks in Via Nizzola, Casamicciola Terme.



Photo 62
(40.741983° 13.907134°)
Small landslides in volcanoclastic deposits in Via Nizzola, Casamicciola Terme.



Photo 63

(40.739411° 13.906299°)

Rupture in tarred road along Via Campomanno.
order of hundred of meters.

The total length of the fracture system is of the



Photo 64
(40.739782° 13.905744°)
The rupture extends along Via Campomanno. An opening of 1 cm is appreciable.



Photo 65
(40.739919° 13.905659°)
Small debris flow in volcanoclastic deposits along Via Campomanno.



Photo 66
(40.740213° 13.903796°)
Coseismic rockfall in volcanoclastic deposits as secondary coseimic effect,

along Via Campomanno.



Photo 67
(40.741168° 13.903835°)
Collapse of drywalls as secondary coseimic effect, along Via Campomanno.



Photo 68

(40.741360° 13.901447°)

Long ruptures observed in the concrete floor of the entrance avenue of a villa in n. 29 Via Santa
Barbara. The average direction of the ruptures is about N110E (in detail the segments vary from
NB8OE to N120E) and the maximum observed opening is about 4 cm.



Photo 69

(40.741435° 13.901233°)
The ruptures shown in photo 68 extend along a cemented embankment, and on a lateral

containment wall, in the same villa.



Photo 70
(40.741468° 13.900964°)

The ruptures of the previous photos extends to the terrace outside.
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Photo 71
(40.741497° 13.900916°)

The rupture of the previous photos also extends to the back of the house and affects the
skirting board and ground. The overall length of the fracture system in Photo 68, 69, 70, 71
is of the order of hundred of meters.




Photo 72
(40.741559°13.900874°)
Rupture in ground a few meters long, open at some points, in the garden at the back of the same

villa (previous photos) with mean direction of N100/110E and a lowering towards Northeast.
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