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Introduction

The 26 December 2018 Mw 4.9 earthquake occurred at shallow depth (<1 km) on the eastern
flank of Mount Etna and it was the strongest seismic event to hit this volcanic area during the
past seventy years.
The earthquake caused severe damage up to VIII degree EMS [Quest WG, 2019] and impressive
surface faulting effects along the Fiandaca Fault (FF), an important tectonic structure that
borders to the south the Timpe tectonic system in the volcano’s eastern flank (Figure 1). The FF
runs for about 13 km between Aci Catena to the south and Monte Ilice to the north; the strike
of the fault is NNW­SSE in the southern portion and NW­SE in the northern part.

Figure 1 Location of the December 26th mainshock (yellow star) and of the geological observations of coseismic 
effects (green dots) produced by the earthquake. a) seismotectonic sketch of the Mt. Etna region [from Azzaro et al., 
2012]: the trace of the Fiandaca Fault (FF) is shown as a solid red line, other main active faults are in bold.
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The Mw 4.9 earthquake produced surface faulting along a ~8 km­long stretch of the FF. The
coseismic ruptures are characterized by dominant right­oblique sense of slip, and affect the
agricultural soil, paved and unpaved roads, and artifacts such as walls, pavements and buildings.
Starting from 26 December, the Emergeo Working Group (http://emergeo.ingv.it) surveyed the
area affected by the earthquake to recognize and map the coseismic effects induced on the
natural environment [Emergeo WG, 2019]. The Group collected almost 900 points of
observation in the field, including geometry and kinematics of the ruptures along the fault and
in the adjacent areas (Figure 1). In this work we present a collection of pictures showing the
geological effects produced in the natural or in the built environment by the 2018 Etna
earthquake. The selected photographic dataset consists of 65 pictures taken between December
26th and March 26th (see location of the pictures in Figure 2). The photos are presented following
a geographical direction from south to north. For each image the caption provides: geographical
coordinates, date of the shot, and an explanation of the observed effect.
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Figure 2 Location of the pictures shown in the photo gallery.

http://emergeo.ingv.it
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The photographic collection is available through a ESRI Map tour at the following link 
https://ingv.maps.arcgis.com/apps/MapTour/index.html?appid=8c02dd5d90dd40d3ab6598fbadc1b60d

GALLERY

https://ingv.maps.arcgis.com/apps/MapTour/index.html?appid=8c02dd5d90dd40d3ab6598fbadc1b
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Photo 1 Lat. 37.6002   Lon. 15.1518 
5 January 2019

Set of cracks on a tar road between Aci Catena and Acireale. The fractures are subparallel and
arranged with a right­stepping “en échelon” fashion. The average strike of the set of cracks is 350°.

In this area we mapped the southernmost coseismic effects on the ground.
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Photo 2 Lat. 37.5989   Lon. 15.1516
5 January 2019 
The integrity of this set of check slides (deployed between December 28th and January 4th) and
of the charcoal drawings on the damaged wall of a building in the neighborhood of Aci Platani is
evidence that no further deformation has occurred following the Mw 4.9 earthquake.
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Photo 3 Lat. 37.6122   Lon. 15.1421
5 January 2019 

Broken and disrupted concrete wall in the northern part of Aci Catena.
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Photo 4 Lat. 37.6209   Lon. 15.1366
4 January 2019 
Fractures with centimetric horizontal opening affect a tar road next to the A18 highway. There is
evidence for right­lateral displacement along the upper main rupture. Average strike is 348°.
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Photo 5 Lat. 37.6211   Lon. 15.1365
4 January 2019 

This sharp fracture with centimetric horizontal opening is located 30 m northwest of photo n. 4.
It affects the asphalted road and cuts the reinforced concrete wall along its way.

Average strike is 322°.
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Photo 6 Lat. 37.6258   Lon. 15.1352
4 January 2019 
At this site faulting cuts through unconsolidated terrains in the foreground, then it affects and
severely offsets the containment wall behind. Average strike is 349°.
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Photo 7   Lat. 37.6257   Lon. 15.1352 
26 March 2019  

Left: set of parallel and orthogonal fractures on the tar road south of S. Maria la Stella; the thick 
reinforced concrete wall adjacent to the road is also affected. However, a comparison with an 
image of the same site shot on July 2018 (right) reveals that both the system of fractures and 

offset of the wall were already visible five months before the 26 December earthquake 
(although in a less prominent way), as a result of the aseismic creep (slow deformation occurring 

without release of seismic energy) that affects the southern portion of the Fiandaca Fault.
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Photo 8 Lat. 37.6258   Lon. 15.1353
4 January 2019 
Close­up of the site of photo n. 7.
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Photo 9 Lat. 37.6258   Lon. 15.1351
26 March 2019 

Just twenty meters off the location of photo n. 7 the deformation accommodated by the fault
zone caused the reopening of the fracture on the road and the widening of the preexisting wall

dislocation. The damage in the wall in the background and in the building behind was due to
coseismic faulting. The average strike of the fractures at this location is 001°.
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Photo 10 Lat. 37.6274   Lon. 15.1352
4 January 2019
A right­lateral centimetric deflection of the pavement and of the railing of this balcony can be
observed in correspondence with the central lamp.
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Photo 11 Lat. 37.6286   Lon. 15.1339
26 March 2019 

This fracture affects a concrete road east of S. Maria la Stella. The impressive opening observed at this
site was probably accomplished also through gravity effects. Average strike of the fracture is 330°.
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Photo 12 Lat. 37.6308   Lon. 15.1328
29 December 2018
At this site in S. Maria la Stella the coseismic deformation affects three different manufacts: the
edge of the building, the paved yard and the concrete wall. Average strike is 343°.
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Photo 13 Lat. 37.6309   Lon. 15.1328
29 December 2018

Set of fractures (average strike 355°) with horizontal opening on a paved courtyard. The strong
horizontal coseismic deformation caused the leaning of the grey wall and bending of the iron gate.
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Photo 14  Lat. 37.6314   Lon. 15.1328
29 December 2018
The effects of surface faulting is visible along a ~15 m­wide zone at this site in the northern
part of S. Maria la Stella, with open cracks and ruptures with centimetric vertical offset.
Faulting extends on both sides of the picture and can be followed continuously for several
hundreds of meters.
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Photo 15 Lat. 37.6327   Lon. 15.1320
29 December 2018

Set of ~320°­striking coseismic ruptures with <10 cm vertical offset close to the road heading to
Pennisi. Mount Etna volcano in the background.
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Photo 16 Lat. 37.6327   Lon. 15.1320
29 December 2018
This thin brick wall was entirely overturned northward by seismic shaking.
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Photo 17  Lat. 37.6331   Lon. 15.1322
29 December 2018

Zig­zag coseismic fracturing affects this asphalted service area and disrupts the stone wall.
Width of the photographed area ~40 m. Mount Etna volcano in the background.
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Photos 18 ­ 19 ­ 20
Lat. 37.6333   Lon. 15.1321
26 March 2019
Lat. 37.6333   Lon. 15.1322
26 March 2019
Lat. 37.6338   Lon. 15.1313
26 March 2019
In some places, it is possible to observe the long­term expression of the vertical component of
the Fiandaca Fault, visible as a metric morphologic scarplet originated by repeated seismic and
aseismic deformation over the past decades. Here we show three examples observed along the
road to Fiandaca on three parallel walkways within 50 meters distance. At these sites, a clear
horizontal component occurred as well with a set of parallel, 325° to 345° striking coseismic
fractures that horizontally deflect the walkways and are well visible in the sides and hedges.
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Photo 21 Lat. 37.6333   Lon. 15.1314
29 December 2018

Locally, the coseismic deformation shows up as a graben­like structure originated by sub­parallel
fault splays. Width of the photographed area ~15 metres.
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Photo 22 Lat. 37.6365   Lon. 15.1300
25 March 2019
Multiple coseismic fault ruptures affecting the asphalt road and showing a clear dextral lateral
slip on the wall and fences. Strike is 328°.
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Photo 23 Lat. 37.6373   Lon. 15.1295
25 March 2019

Main coseismic fault rupture that affects the asphalt road west of Fiandaca, showing an
articulated en­échelon geometry. 
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Photo 24 Lat. 37.6375   Lon. 15.1294
25 March 2019
Coseismic rupture producing a pressure ridge on the concrete platform. Notice how the pieces
of the floor were pushed up creating a roof­like structure.
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Photo 25  Lat. 37.6376   Lon. 15.1289
28 December 2018

Multiple coseismic ruptures affecting the garden and the wall of a villa ~50 m north of site n. 24.
The area between the two ruptures is clearly depressed, in a “graben” fashion. 
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Photo 26  Lat. 37.6377   Lon. 15.1288
28 December 2018
Graben­like features affecting the brick floor and the fence wall of a villa.
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Photo 27 Lat. 37.6376   Lon. 15.1286
28 December 2018

Close­up of photo n. 26. The coseismic rupture cross­cutting the dry stone wall produced both
vertical and horizontal offset.



35

Coseismic geological effects originated by the 2018 Etna earthquake: photo collection Emergeo WG  | September 2019

Photo 28 Lat. 37.6378   Lon. 15.1288
28 December 2018
The solid structure of the villa deviates the coseismic rupture along the external part of the
building, which results separated from the ground by important vertical and horizontal offset.
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Photo 29 Lat. 37.6379   Lon. 15.1289
30 December 2018

Coseismic rupture intercepting and displacing a dry stone wall; both vertical and horizontal
offsets are clearly visible. Notice the disruption of the concrete floor.
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Photo 30 Lat. 37.6379   Lon. 15.1290
30 December 2018
Coseismic rupture showing clear evidence of lateral motion on a concrete floor; the damage on
the dry stone wall on the left is also clearly visible. Strike 358°.
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Photo 31 Lat. 37.6383   Lon. 15.1284
29 December 2018

Coseismic ruptures intercepting and horizontally displacing the wall and the fence; the lateral
motion is up to tens of centimeters. The average strike is 337°.
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Photo 32 Lat. 37.6397   Lon. 15.1276
29 December 2018
Collapse of a dry stone wall produced by the earthquake shaking. To glean proportions, please
notice that the coseismic rupture is very close (near the feet of the surveyor).
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Photo 33 Lat. 37.6404   Lon. 15.1272
30 December 2018

Coseismic fracture with gravitational sliding affecting a small terraced field; the vertical offset is
up to tens of cm. Width of the photographed area ~6 metres.
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Photo 34 Lat. 37.6408   Lon. 15.1264
30 December 2018
Wide coseismic rupture on a field, the opening is up to tens of cm. Strike 354°.
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Photo 35 Lat. 37.6417   Lon. 15.1260
30 December 2018

Set of sub­parallel coseismic ruptures on an unpaved road. The width of the deformation zone
can reach several tens of meters.
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Photo 36 Lat. 37.6417   Lon. 15.1259
30 December 2018
Close­up of photo n. 35. The coseismic rupture affects the field and shows clear opening and
few cm of vertical component.
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Photo 37 Lat. 37.6426   Lon. 15.1251
16 January 2019

Coseismic fractures accompanied by gravitational sliding affecting a small terraced field; notice
the graben­like depression within two sub­parallel ruptures. Strike 340°.
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Photo 38 Lat. 37.6429   Lon. 15.1249
16 January 2019
Coseismic rupture intercepting and displacing a dry stone wall and agricultural soil. The average
strike is 330°.
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Photo 39 Lat. 37.6436   Lon. 15.1245
29 December 2018

Single coseismic fault rupture affecting the concrete floor and showing a complex left­stepping
geometry.
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Photo 40 Lat. 37.6436   Lon. 15.1244
29 December 2018
This coseismic rupture affects the concrete floor and shows a complex left­stepping geometry
with minimal heave.
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Photo 41 Lat. 37.6440   Lon. 15.1243
29 December 2018

Two parallel coseismic ruptures displace the soil and show up to tens of centimeters of vertical
offset. Width of the photographed area is ~6 m.
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Photo 42 Lat. 37.6459   Lon. 15.1225
27 December 2018
Main fracture and associated zone of deformation affecting the tar road to Pennisi.
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Photo 43 Lat. 37.6464   Lon. 15.1224
25 March 2019

Some of the most outstanding ruptures were observed west of the village of Pennisi. This 50
cm­wide open fracture extends for ~80 meters on a flat ground.
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Photo 44 Lat. 37.6466   Lon. 15.1224
27 January 2019
Top: main earthquake rupture with oblique, normal right­lateral sense of slip. The horizontal
offset in this case locally exceeds 30 cm. 
Bottom: the same spot in this picture shown as an orthophoto derived by a drone flight. 
Width of the area photographed by the drone is approximately 150 x 100 m.
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Photo 45 Lat. 37.6463   Lon. 15.1224
28 December 2018

Detail of the open fracture in photos n. 44. INGV researchers attend to measuring the geometry
and the kinematics of the rupture.
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Photo 46 Lat. 37.6473   Lon. 15.1219
28 December 2018
Coseismic fracture and compressional effects on asphalt road. Newly formed ruptures originated
by the December earthquake are sharp and usually marked by the absence of grass. The width
of the photographed area is about 4 m.
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Photo 47 Lat. 37.6475   Lon. 15.1217
16 January 2019

Open fracture with right­lateral component of motion on a paved road in Pennisi. 
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Photo 48 Lat. 37.6472   Lon. 15.1210
16 January 2019
Compressional and horizontal coseismic motion originated this pressure ridge on a concrete paving.
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Photo 49 Lat. 37.6486   Lon. 15.1183
3 January 2019

Subparallel fractures with centimetric vertical offset in the area between Pennisi and Villaggio 
S. Giuseppe. Average strike of the fractures is 325°.
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Photo 50 Lat. 37.6491   Lon. 15.1178
3 January 2019
A set of subparallel coseismic ruptures affects the dirt road and the surrounding soil.
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Photo 51  Lat. 37.6489   Lon. 15.1177
3 January 2019

Detail of one of the coseismic fault ruptures of photo n. 50.
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Photo 52 Lat. 37.6502   Lon. 15.1158
30 December 2018
At this site the zone of deformation extends for several tens of meters, and shows a set of
subparallel 330­striking coseismic ruptures. Compressional effects can be observed on asphalt road.
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Photo 53 Lat. 37.6504   Lon. 15.1156
30 December 2018

Detail of the vertical offset (~20 cm) of a coseismic rupture in the soil. Strike 324°.
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Photo 54 Lat. 37.6516   Lon. 15.1159
30 December 2018
This brick fence wall next to Villaggio S. Giuseppe entirely collapsed and fell toward the south
due to coseismic fault ruptures and intense seismic shaking.
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Photo 55 Lat. 37.6565   Lon. 15.1043
30 December 2018

Coseismic rupture with horizontal offset of the brick fence wall.
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Photo 56 Lat. 37.6587   Lon. 15.0987
26 December 2018
Fracturing and compression on the asphalt of a paved road in Fleri. The house suffered the
collapse of the chimneys and the detachment of the plaster at the facade base. 
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Photo 57 Lat. 37.6589   Lon. 15.0949
3 January 2019

Coseismic fault rupture organized in a left­stepping “en échelon” fashion observed on this
concrete pavement. Strike is 315°.
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Photo 58 Lat. 37.6590   Lon. 15.0948
3 January 2019
This coseismic rupture affects both the fence wall and the soil with a clear vertical offset.
Strike is 312°.
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Photo 59 Lat. 37.6591   Lon. 15.0948
3 January 2019

Coseismic rupture affecting the soil with significant vertical offset north of San Giovannello
(Fleri); it extends for several tens of meters. Average strike is 320°.
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Photo 60 Lat. 37.6596   Lon. 15.0962
3 January 2019
Detail of a rupture with 10 cm vertical offset in the soil along the eastern flank of Mt. Ilice.



68
M

IS
CE

LL
A

N
EA

IN
G
V

n.
48

Photo 61 Lat. 37.6599   Lon. 15.0960
3 January 2019

Set of sub­parallel fractures in the soil. Gravity effects enhanced the deformations observed at this site.
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Photo 62 Lat. 37.6595   Lon. 15.0940
3 January 2019
The coseismic rupture produced an opening in the concrete floor and clear horizontal
dislocation of the curb. The average strike is 321°.
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Photo 63 Lat. 37.6611   Lon. 15.0911
10 January 2019

Parallel longitudinal fractures caused failure and sliding of the pavement side. Strike is 270°.
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Photo 64 Lat. 37.6628   Lon. 15.0907
17 January 2019
Vertical offset of a coseismic rupture in the soil along the eastern flank of Monte Ilice. 
The average strike is 310°. The width of the photographed area is about 15 m.
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Photo 65 Lat. 37.6627   Lon. 15.0908
10 January 2019

Detail of photo n. 64 with ~20 cm vertical offset and opening.
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