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The 1976 Friuli (NE Italy) earthquake
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ABSTRACT. On May 6, 1976 an M 6.4 earthquake caused about 1,000 casualties in central Friuli (where the hamlets of
Gemona, Venzone, and Trasaghis suffered widespread destruction). Even though more than 25 years have passed since its
occurrence, the 1976 Friuli event is still being studied. The reason for this is that it could represent the maximum possible
quake in the Southern Alps and it was the first event that took place in Italy for which a large amount of seismological data
were collected. Moreover, good geological and geophysical information is available for this region which also has a well-
known seismological history. Nevertheless, some scientific aspects of the 1976 — 1977 seismic sequence are still under
debate. This paper offers a general overview of the present knowledge about the earthquake and open the door to future

investigations.
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Introduction

The Friuli region, in NE Italy, and its surrounding areas
were hit by several destructive earthquakes over the
centuries, especially in the strip along the foothills
(Cividale, Gemona, Tramonti, Belluno; locations shown in
FIGS. 1 and 2), whereas the area of the plain and the Alps
are less seismic. The seismic hazard of Friuli (REBEZ et alii,
2001) is conditioned by the lesser seismicity of the northern
area on the border with Carinthia (Austria) and especially
by that of the eastern area on the border with Slovenia.

Information about several earthquakes which occurred
in the distant past is poor while some strong events of the
20th century (Tolmezzo 1928, Cansiglio 1936) are quite
well reported because specific surveys were scientifically
documented  (GORTANI, 1928; CAVASINO, 1929;
ANDREOTTI, 1937). The May 6, 1976 earthquake is
probably the strongest event ever to have occurred in Friuli.
It fostered geological and seismological studies aimed at
giving a better understanding of the 1976 earthquake and,
more generally, the regional seismicity (see references in
SLEJKO, 2000) as well as the geodynamical and structural
context (see references in CARULLI & PONTON, 1993 and
POLI et alii, 2002). In this framework, several scientific
activities were, and still are, financed by the regional
government. Among many others, it is worth citing the
regional seismometric network, which has been operating
since May 1977, and the regional seismic risk map
(CARULLI et alii, 2003), which is an important tool in urban
planning and building retrofitting.

Geological Setting

The mountainous part of the Friuli Region comprises the
eastern portion of the Southern Alps that in this area passes

gradually towards the east into the Dinaric orogenic belt.
The southern parts of these mountain chains (Carnian and
Julian pre-Alps) face the Friuli plain to the south (the
eastern part of the Po plain), which can be considered their
foreland basin. The structural lineaments of the Dinaric
orogenic belt have a SW vergence, while the Alpine ones
have a S-SE one.

The stratigraphic succession cropping out in Friuli
(Middle Ordovician to Recent) attains a total thickness of
20 km and can be considered unique in Italy for its
geological time span and continuity. It is made mostly of
sedimentary rocks that belong to the Adriatic microplate,
today cropping out in E-W oriented structural domains, a
consequence of the Hercynic, eo-Alpine, Dinaric and neo-
Alpine orogenic events. In these structural compartments,
the terrains become younger moving southwards from the
Italian-Austrian border, in proximity to the Periadriatic
Lineament, to the Friuli plain, a poorly deformed edge of
the Adriatic microplate.

The central and external parts of the Carnian and Julian
mountain chains (neglecting the more internal part made up
of the Hercynian Paleocarnic mountain belt) were emplaced
in distinct tectonic phases during the Paleogene p.p. and,
with associated maximum deformation, during the Late
Miocene-Quaternary. The latter tectonic phase determined
the highest crustal shortening of the entire Southern Alps in
the Friuli region (up to 1/3 of the original terrain extension)
(CASTELLARIN, 1979; CASTELLARIN & VAL 1981). The
orogenic belt is composed of closely-spaced, generally
south-verging overthrusts that originate an embricated
structure. The footwall of the southernmost overthrusts is
made of Neogene and Pleistocene successions (CARULLI &
PONTON, 1993), in the maximum shortening zone that
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developed in response to the more recent N-S oriented
compressional stresses (ZANFERRARI et alii, 2000) (FIG. 1).

Modern and recent activity of these tectonic lines is
amply documented by geological data (CARULLI et alii,
1980; ZANFERRARI et alii, 1982) and high-precision
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topographic measurements (TALAMO et alii, 1978) of the
pre-Alpine area in particular. Here, this neotectonic activity
finds its expression in the extremely high reliefs and in
numerous fresh and evident surface ruptures.
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Fig. 1 - Sketch of the geological and seismological information for the epicentral area of the May 6, 1976 earthquake (partially modified
from CAVALLIN et alii, 1990). The main causative faults of the 1976 sequence are indicated: a = Buja-Tricesimo line; b = Periadriatic

overthrust.
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Fig. 2 - Epicenters of the earthquakes (mainshocks only) with magnitude larger than, or equal to, 3.5 from year 1000 to May 5, 1976. The

circles indicate the events after 1894.
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Fig. 3 - Epicenters of the earthquakes with magnitude larger than 3.4 from May 6, 1976 to December 31, 2001. The hexagons indicate the

events of 1976.
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The Regional Seismicity before 1976

The historical seismicity of Friuli and surrounding areas is
rather well known (BONITO, 1691; BARATTA, 1901) because
some settlements were already established in Roman times
and developed during the Middle Ages (Belluno, Cividale,
Trieste). The most recent earthquake catalogues of Italy
(CAMASSI & STUCCHI, 1996; BOSCHI et alii, 1995, 1997,
GRUPPO DI LAVORO CPTI, 1999) and some studies on the
regional seismicity (e.g.: SLEJKO et alii, 1989) give a fairly
precise view about the most seismically active areas.

The Friuli - Venezia Giulia region has a long history of
instrumental data collection because the Osservatorio
Marittimo seismographic station has been operating since
1906. Already in 1958, it became part of a public institution
(Osservatorio Geofisico Sperimentale, the present-day
Istituto Nazionale di Oceanografia e di Geofisica
Sperimentale - OGS). In 1963, the seismographic station
was moved from downtown Trieste (Campo Marzio) to a
low-noise site (Grotta Gigante) and equipped with the
instruments of the World Wide Standardized Seismographic
Network, coordinated by the U. S. Geological Survey. Some
other stations close-by (e.g.: Ljubljana, Pula, Padova,
Venezia, Treviso) have contributed to the data collection of
earthquakes in the eastern Alps since the beginning of the
20th century.

Figure 2 shows the epicenters of the earthquakes
(mainshocks only) with magnitude larger than, or equal to,
3.5 which occurred from the year 1000 to May 5, 1976
(GruPPO DI LAVORO CPTI, 1999). Different symbols show
the accuracy of the locations: hexagons indicate post-1894
events, which are considered well located because regular
seismological data reports have been available since then.
The figure shows that the major seismicity occurred along
the piedmont belt, from Cividale to Belluno, with its
maximum in Friuli. The seismicity of eastern Veneto was
particularly strong in the Belluno area, where large
earthquakes occurred in 1873 (Io = IX-X Mercalli-Cancani-
Sieberg, MCS), with damage in 50 villages of Alpago
(BoscHI et alii, 1995), and in 1936 (Io = IX MCS) with
destruction in Cansiglio (ANDREOTTI, 1937). The most
seismically active area in Friuli lies between Gemona and
Tolmezzo: the return period of destructive earthquakes there
is less than 100 years. Some strong events are associated
with that area, like the 1389 (Io = VIII MCS), 1908 (Io =
VIII MCS), and 1928 (Io = IX MCS; BOSCHI et alii, 1995)
quakes. Another seismically active area is that of Tramonti,
where the destructive quakes of 1776 (Io = VIII MCS) and
1794 (Io = IX MCS) occurred; an VIII - IX MCS event hit
the neighboring village of Maniago in 1812. The Cividale
area shows, on the contrary, a peculiar seismicity with some
large earthquakes, like those of 1278 (Io = VIII MCS), 1279
(two quakes both with Io = VIII MCS), and 1898 (Io = VII-
VIII MCS) but with only a few small-magnitude events.
Furthermore, the quake that hit Raveo in 1700 (Io = X
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MCS), whose effects were relevant only in a very limited
area (about 70 km?®) must also be mentioned.

A characteristic of the Friuli region is the mutual
activation of some seismic sources. The most remarkable
example is given by the seismic sequence which started in
1788 with an VIII MCS quake at Tolmezzo, followed by an
VIII MCS event one year later at Tramonti and a IV-V
MCS quake at Sutrio in 1790 (BOSCHI et alii, 1995).
Another example is the 1511 event (RIBARIC, 1979; BOSCHI
et alii, 1995), which destroyed Idria (X MCS) and Gemona
(IX MCS) on March 26 and severely hit Cividale (IX MCS)
on August 8 of the same year. Some other seismic areas are
important for the Friuli seismic hazard, although they are
located outside the present Italian borders. Southern Austria
was affected by the large earthquake which destroyed
Villach and many hamlets along the Gail valley in 1348 (o
= IX MCS) and was felt over the whole of Friuli (BORST,
1988; HAMMERL, 1994; BOSCHI et alii, 1995). Another
destructive earthquake again hit Villach (Io = VIII-IX MCS)
in 1690 (EISINGER & GUTDEUTSCH, 1994; BOSCHI et alii,
1995). Lower seismicity characterizes western Slovenia,
especially the Mt. Sneznik area, SE of Trieste. Further
eastwards, some large quakes hit Ljubljana (Io = VIII MCS
in 1895; BOSCHI et alii, 1995) and the Croatian coastal arca
around Rijeka (Io = IX MCS in 1323, 1574, and 1721). In
general, seismicity appears more uniform in Slovenia and in
Croatia than in Veneto and Friuli (DEL BEN et alii, 1991).
the

The 1976 Earthquake and

Seismicity

On May 6, 1976 a 6.4 local magnitude (My) hit a 5700 km?
area in central Friuli, destroying several villages
(AMBRASEYS, 1976) and causing 989 deaths and 4,500
billion Italian liras of damage (at the 1976 wvalue;
CAVALLIN et alii, 1990). The maximum intensity (X degree
Medvedev-Sponheuer-Karnik, MSK) was reached at
Gemona, Venzone and Trasaghis (GIORGETTI, 1976) and
was felt as far as the Baltic coast and the Netherlands
(KARNIK et alii, 1978). Several seismologists located the
event (see more details in SLEJKO, 2000), the updated
coordinates (SLEJKO et alii, 1999) are 46°15.8'N and
13°18.0'E, Gran Monte area, with a 6 km depth. CAPUTO
(1976) computed a 10-13 bar stress drop, a 10 *°-10 2*!
dyne x cm seismic moment, an 800 km? fault area, and a 32-
54 c¢m dislocation for the event. The fault-plane solution,
computed by the first arrival onsets, as well as by waveform
modeling (see more details in SLEJKO, 2000), is of reverse
dip-slip type and refers to a gently north-dipping overthrust.
The main shock was preceded one minute before by a 4.5
M, magnitude event. Four small quakes occurred some
months before May 6 much more to the south, around the
mouth of the Tagliamento River, an almost aseismic area:
they were interpreted as foreshocks of the May 6 main
shock (FINETTI et alii, 1979). The May 6 main shock was
followed by a long series of aftershocks, among which the

Subsequent
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5.3 My event of May 9, which was the strongest. After a
quiescence in August, two strong quakes occurred on
September 11 (M 5.1 and 5.6) and a further two on
September 15 (M 5.8 and 6.1), with additional deaths and
damage especially in the Gemona area. FINETTI et alii
(1976) studied the seismic sequence using the data of a
temporary network installed after the May and September
quakes. While the May seismicity remained concentrated in
eastern Friuli, it propagated westwards in central Friuli
during the month of September. All hypocenters were
surficial, with a depth of less than 20 km. Different
interpretations were given to the aftershock fault-plane
solutions: reverse, normal, and transcurrent motions were
proposed for
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interpretation (SLEJKO et alii, 1999) suggests similar
mechanisms for the majority of the events of reverse dip-
slip type with a plane gently dipping N-NW, similar then to
the mechanism of the main shock. Figure 3 shows the space
distribution of the events of the seismic sequence: the
concentration in central Friuli is evident although the
epicenters spread from the Tagliamento River to the border
with Slovenia. A few events can be seen in the Friuli plain
and, as mentioned before, in the southernmost part of the
Tagliamento River.

The OGS seismometric network of Friuli - Venezia
Giulia started operating on May 6, 1977, exactly one year
after the main shock: its goal, at this early stage, was to

the associated faults. The wupdated document the seismic sequence and, later, to collect data of
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Fig. 4 — Fault-plane solutions of the main earthquakes which occurred from 1928 to 1986 (from SLEJKO et alii, 1989). Black sectors
indicate compressions in the lower hemisphere of the stereographic projection. The numbers follow the chronological sequence and
number 18 indicates the May 6, 1976 main shock.
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the regional seismicity (OGS, 1977-1981, 1982-1990, 1991-
2001). A new seismic phase started on September 16, 1977
with a 5.3 Mp event west of the Tagliamento River and,
consequently, outside the bulk of the 1976 seismicity.
According to FINETTI et alii (1976, 1979), the May 6, 1976
main shock was generated by the Buja-Tricesimo line (a in
FIG. 1), a NW-SE (Dinaric) trending fault on the Friuli
piedmont belt. From June onwards, the earthquakes affected
Alpine faults as well, in particular the Periadriatic
Overthrust (Barcis - Starasella line: b in FIG. 1): the main
events of May and September 1976, and September 1977
identified a detachment plane, dipping about 40° north,
related to the Periadriatic Overthrust.

The strong September aftershocks were due to the
dynamic re-equilibrium following the decompression of the
western rocky blocks caused by the main shock. Further
studies suggested a model with asperities and barriers for
the seismic sequence (LYON-CAEN, 1980) with a normal
stress-drop in May and a larger one in September 1977
(SuHADOLC, 1981). A northward dipping plane, between a
depth of 5 and 19 km, was identified for the September
1977 sequence. With the passing of time, the earthquakes
affected an area which was vaster than the Gemona -
Venzone epicentral area of the main events of 1976.

Figure 4 collects the fault-plane solutions of the
principal events. They are rather similar to each other,
representing a dip-slip mechanism in agreement with an E-
W to NE-SW trending plane, gently dipping to the north. A
link between earthquakes and surficial faults is very
difficult to establish and a complex geometry of the faults in
depth was proposed (SLEJKO et alii, 1989): faults could
merge together upon contact with the crystalline basement
at a depth of about 10 km, producing a detachment plane.

The surficial cracks (AMBRASEYS, 1976; BOSI et alii,
1976; PaNizzaA, 1977; MARTINIS & CAVALLIN, 1978;
CAVALLIN et alii, 1990) were not linked to any seismogenic
fault because of the complexity of the regional tectonics and
their long reactivation history, which is testified by the
geometry of the structural elements. Only AOUDIA et alii
(2000) related the ground cracks to a blind thrust buried
under the Ragogna structure. It is proposed that this thrust is
19 km long, from Susans to Mt. Bernadia (SE of Gemona)
and it is considered the causative fault of the 1976 main
shock. From geodetic data (TALAMO et alii, 1978), the
maximum deformation caused by the earthquake was
located around Venzone. The inversion of those data (ARCA
et alii, 1985; BRIOLE et alii, 1986) suggested a fault-plane in
agreement with that obtained from the seismological data
with ruptures east and west of the Tagliamento River, the
latter presenting also a strike-slip component. AMATO &
MALAGNINI (1990) used tomographic inversion to identify a
high-density south-verging body with a depth of 5 to 10 km,
which was interpreted as being a wedge of the Paleocarnic
Infrastructure (this feature was already suggested by
CASTELLARIN et alii, 1979). This overthrust the crystalline
basement and could have been the major cause of the

seismicity in Friuli and, consequently, also of the 1976
earthquake.

A recent reconstruction, obtained by fault-plane solution
inversion (SLEJIKO et alii, 1999), of the stress field
responsible for the sequence which started on May 6, 1976
shows that the stress field was not constant in time. After an
initial phase, which lasted till mid-September, during which
the stress field was homogeneous and coherent with the
regional tectonics, a heterogeneous situation was reached.
This heterogeneity started in July and increased after the
middle of September and was probably caused by the
superimposition of local responses to the regional field. The
main quakes of September 1976 and September 1977 seem,
anyway, again produced by the regional field.

As said before, the seismometric network of Friuli -
Venezia Giulia has been operating since May 6, 1977. The
number of stations has increased over the years from the
initial 3 to the present-day 15. Considering also the data of
the stations in the neighboring countries, most of the events
with M larger than 1.0 have been located: 13,895
earthquakes were located between May 6, 1977 and
December 31, 2001.

Using this huge data set, good information about the
regional seismicity can be obtained. Figure 3 shows the
epicenters of the events with magnitude larger than 3.5
which occurred from the installation of the seismometric
network till December 2001. As can be seen, the seimicity
is always located mainly along the Friuli foothills: the high
density in its central sector is partly due to the coda of the
May 6, 1976 sequence. Lower seismicity can be seen in the
northernmost Alpine sector and in the Friuli plain. The NW-
SE alignment in Slovenia refers to the 1998 Bovec sequence
which started with the 5.6 M main shock of April 12, 1998
(an M;=5.1 earthquake occurred in the same area on July
12, 2004). The general agreement between the space
distribution of the historical seismicity in FIG. 2 and the
present-day one in FIG. 3 is worth noting: almost all the
zones which were active in the past are active nowadays
with the major events occurring in the Gemona, Trasaghis,
and Tolmezzo areas.

Seismotectonic Interpretation of the 1976
Earthquake and of the Present-day Regional
Seismicity

The latest interpretation of the seismic sequence, which
started on May 6, 1976, was recently proposed by POLI et
alii (2002). On the basis of new geological data, they
constructed a 2D structural model for the South-Alpine
chain. According to the classical tectonic setting suggested
for the eastern South-Alpine chain, the cross-section shows
a south-verging thrust-belt arranged in an embricate fan
geometry. At the Gemona latitude, at a depth of 5-8 km, a
north-verging steep back-thrusting system becomes active:
there seems to be a concentration of cracks in the carbonatic
rocks. On the contrary, the 1977-1999 seismicity appears
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distributed in a larger crustal volume, with an evident
westward shift of the maximum seismic activity. The stress
redistribution caused by the 1976 sequence possibly
produced a transfer of the deformation to the western sector.
The main event of May 6, 1976 is associated with the
Susans - Tricesimo fault, a new interpretation of the deep
sector of the Buja-Tricesimo line of FINETTI et alii (1976) (a
in FIG. 1) while the strong aftershock of September 15,
1976 is related to the buried Trasaghis fault (GALADINI et
alii, 2002), lateral ramp of the Pozzuolo line. This regional
overthrust (POLI et alii) crops out a few kilometers south of
Udine.

The distribution of the present-day seismicity (FIGS 3
and 4) shows the clear alignment of epicenters along the
pre-Alpine and Dinaric belts as far as the Croatian coast.
The bulk of this active belt is located in Friuli. The
seismicity in Slovenia is more diffuse and quite uniformly
distributed from the surface to a 20 km depth, while in
Friuli the foci mainly affect the surficial 12 km of depth,
with the maximum concentration between 8 and 10 km. The
space distribution of the recent seismicity suggests a link
between the earthquakes and the Alpine overthrusts, which
have sometimes reactivated older Dinaric structures (POLI et
alii, 2002). The main seismic release occurs at the point of
contact between the crystalline basement and the
sedimentary cover (SIRO & SLEJKO, 1982), which must have
been detached from the basement itself (BRESSAN et alii,
1992). CARULLI & PONTON (1993), in their structural
interpretation of the crust in the central Friuli - Carnia
sector, suggested that the south-verging overthrusts formed
a progressive sequence towards the foreland. They linked,
moreover, the earthquakes to the area of maximum crustal
interference with the Dinaric structural system, not only

12°

inside the sedimentary cover, but also at the top of the
Hercynic formations and of the magnetic basement (CATI et
alii, 1989); the seismicity decreases abruptly below this
zone. In the border area with Slovenia, the earthquakes
testify the strike-slip activity of the Dinaric faults (see e. g.:
the 1998 Bovec sequence; BERNARDIS et alii, 1998). The
regional stress tensor, computed by inversion of the
earthquake fault-plane solutions (BRESSAN et alii, 1998)
indicates that seismicity refers both to the Alpine and
Dinaric systems but a precise link between earthquake and
fault was proposed only for the 1976 event (AMATO et alii,
1976; FINETTI et alii, 1979; AOUDIA et alii, 2000; GALADINI
et alii, 2002) and for the two strong historical quakes of
1348 (GALADINI et alii, 2002) and 1511 (FITZKO et alii,
2001; GALADINI et alii, 2002). The high density of faults,
with poorly known deep geometry, which belong to the two
different tectonic systems and interfere with them does not
help the detailed kinematic interpretation of the regional
seismogenesis.

The global seismotectonic context (SLEJKO et alii, 1989;
CARULLI et alii, 1990; DEL BEN et alii, 1991) points to the
main seismic areas as being located between the presently
active Alpine and Dinaric fronts and some vertical faults,
which are supposed to act as disengaging elements (Fella -
Sava and Idrija lines). These faults, which are seismically
active and show recent vertical tectonic activity, seem to
disengage the Adriatic microplate from the stable European
plate kinematically.

On the basis of this general framework, the
seismotectonic model of the eastern Alps (SLEJKO et alii,
1989) has recently been improved (REBEZ et alii, 2001) for
seismic hazard purposes. The MELETTI et alii (2000)
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Fig. 5 - Seismogenic zones in the eastern Alps (modified from CARULLI et alii, 2002)
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seismogenic zones, which were used for the seismic hazard
assessment of Italy, were considered a starting point for the
revision of the regional seismogenic zonation. This model
defined only two seismogenic zones in Friuli. The detailed
analysis of the regional seismicity, in terms of space
distribution and focal mechanisms, within its geological
context led to the identification of six seismogenic zones
with different seismotectonic characteristics (FIG. 5).

This seismogenic zonation was recently used for the soil-
dependent seismic hazard map of the Friuli - Venezia Giulia
region (REBEZ et alii, 2001), where the horizontal peak
ground acceleration with a 475-year return period was
mapped, taking into account the specific soil typologies in
the study area. This seismic hazard map contributed to the
seismic risk assessment for the Friuli - Venezia Giulia
region (CARULLI et alii, 2003), providing information of
paramount importance for urban planning and building
retrofitting.

Conclusions

Contrary to other earthquakes, the 1976 Friuli event is still
being studied, regardless of the fact that 25 years have
passed since its occurrence. This is because it is a complex
phenomenon (the aftershocks lasted about 20 months,
migrating northwestwards from the border with Slovenia to
central Friuli) and a huge amount of seismological data was
acquired, especially by temporary stations. This earthquake
is surely a key element in understanding the seismogenesis
of this region. Together with the data from recent
seismicity, it is well documented because of the presence of
the regional seismometric network, and thus it gives clear
indications about the activity of the Alpine and Dinaric
tectonic structures. This activity remains located inside the
sedimentary cover with its maximum at the top of the
crystalline basement.

Ten centuries of historical seismicity give quite a good
vision of the active sources and this picture is coherent with
that given by recent seismicity. The main seismic sources
are: Belluno, Claut, Gemona-Trasaghis-Tolmezzo, Kobarid,
and, to a lesser extent, Cividale. The seismotectonic
characteristics of the region between Tarvisio and Villach
are less evident, the occurrence there of some strong
earthquakes of the past (1348 and 1690) is not supported by
the very low recent seismicity. Furthermore, that region is
far away from the external deformation front of the Alpine
chain and does not show remarkable evidence of recent
tectonic activity. The low magnitude earthquakes which
occur in the vicinity of the Adriatic coast (Latisana and San
Stino) are less important for the regional seismogenesis but
are interesting because it is difficult to insert them into the
regional geodynamical framework. To give a kinematic
explanation of the mutual activation of neighboring sources
is difficult as well.

The general structural-geological framework is also
rather well known: the tectonic structures belong to a south-
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verging thrust belt arranged in a strictly embricate fan
geometry. The seismicity is definitely connected with the
Alpine faults or with faults with Dinaric orientation, which
were re-activated during the neo-Alpine tectonic phase. This
statement is supported by the fault-plane solutions available
for Friuli. But it is not yet clear how the Alpine and Dinaric
structures interfere or, better, how the presence in the Friuli
region of the Dinaric structures, which are often reactivated
by the present Alpine stress tensor, influences the present
structural evolution. Furthermore, the relevance of the
reactivation in a strike-slip fashion of the Mesozoic
extensional paleostructures in the Tagliamento River gorge
remains unclear.

Two different interpretations were proposed recently for
the rupture model and the fault responsible for the 1976
seismic sequence. AOUDIA et alii (2000) suggested that the
main active deformation was a fault-propagation fold
associated with a blind thrust ramp. This model produces
waveforms in agreement with the accelerograms recorded in
the area. POLI et alii (2002) and GALADINI et alii (2002),
updating the previous mainly cylindrical interpretations,
presented a new picture of the Plio-Quaternary deformation
front in Friuli: the Authors drew the deformation front
segmented by a system of curved thrusts laterally piled by
means of oblique ramps. The 1976 mainshocks and some
large earthquakes which occurred during the past in Friuli
(1348, 1511) are associated with some of these thrusts.

The very long duration of the seismic sequence which
started on May 6, 1976 indicates that the energy was
released progressively in time. A sudden energy release
could have produced more severe effects and indicated the
possibility of a larger maximum magnitude for the region.
Evidence of this larger event is not documented in the
earthquake catalogue, but doubts remain about the 1511
quake whose widely damaged area makes it difficult to
identify its epicenter.

In conclusion, although the seismicity in Friuli is rather
well documented in the literature, a huge amount of
seismological data was collected for the 1976 earthquake
sequence, good quality seismological data have been
collected since 1977, geological surveys and studies were
and are performed, nevertheless the regional seismogenesis
still presents some cloudy aspects regarding the location and
size of the maximum possible earthquake and its
seismotectonic  interpretation. Using the available
seismotectonic knowledge, some specific studies were
recently performed and some paramount results were
obtained: the regional seismic hazard (REBEZ et alii, 2001)
and seismic risk (CARULLI et alii, 2003) maps. Not only do
these products have a scientific value but also a social
relevance because they can be the bases for urban planning
and building retrofitting.
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