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Abstract

The paper presented originates from the recovery of an unpublished document that reports estimated damage
in the city of Palestrina (Central Italy) following the 1844 earthquake. This document is not quoted in the
sources and repertoires concerning earthquakes in the Palestrina area, and it has probably never before been
used in studies for seismic hazard evaluation. Analysis of the document has allowed us to state the distribution
and severity of damage due to the seismic event, assessing an intensity of VII MCS for Palestrina. Comparison
with other coeval documents evidenced a possible lack of information with respect to the dwellings of the less
well-to-do population, granting the hypothesis of a more serious damage level. The distribution of effects
within the town centre of Palestrina has been compared with the surficial geology, evidencing a strong depen-
dence of the seismic response on the local geomorphology. Such results are also confirmed by a similar dam-
age pattern following the 1876 earthquake, and allow us to outline a realistic view of Palestrina’s seismic
vulnerability.

Key words historical research — Palestrina - site with the exception of the Colli Albani district.
effects — intensity A better understanding of the seismicity of this
area can be realized by way of a complete in-
terpretation of minor events — an important
requisite for characterizing the seismic hazards
of the Latium Tyrrhenian margin.

The Colli Albani district is the most active
seismic zone in the neighbourhood of the study
area where the ING seismic catalogue quotes
more than 3000 earthquakes during the period
from 1700 to 1975. With a maximum intensity
of VIII MCS, the seismicity has been predomi-

1. Introduction

The town of Palestrina is situated approxi-
mately 30 km east of Rome, near the quater-
nary volcanic district of Colli Albani (fig. 1).
Analysis of the seismic catalogues shows that
Palestrina has suffered large earthquakes from
the Apennines chain (up to intensity VII for
the 1915 Avezzano event), moderate earth-

. : tly clustered on the western side of the vol-
quakes from the Colli Albani system and, low nan : . )
local seismicity. To date, seismological re- cano. The largest Colli Albani earthquakes (i.e.
search has been unable to classify the different 1806, VIII MCS and 1899, VII MCS) pro-
seismogenic areas of the region accurately, duced intensity VI effects in Palestrina (Molin,

1981; Camassi and Stucchi, 1997).
The importance of low seismic activity lo-
Mailing _address: Dr. Andrea Terulliani, Isituto ~ Caled near Rome, has recently motivated sev-
Nazionale di Geofisica, Via di Vigna Murata 605, 00143 ©ral publications investigating regional seismic
Roma, Italy; e-mail: tertul@ing750.ingrm.it hazards (see Molin et al., 1995). The moderate
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Fig. 1. Seismicity of the region as inferred from the ING catalogue (ING, 1996). The historical earthquakes

quoted in CFT and NT4 are shown in squares.

seismicity of the Tyrrhenian margin had not
encouraged a large number of studies to clarify
the ambiguous events exhibited in the cata-
logues. However, the recovery of an unpub-
lished document relating to the Palestrina 1844
event, is the foundation on which research on
the seismic risk in that area has been based.

2. Geological sketch

The historical centre of Palestrina (fig. 3) is
settled on the southern slopes of the Prenestini
Mountains (Latium, Central Ttaly), a mountain-
ous chain situated between the Colli Albani
volcanic district to the west and the Central
Apennines to the east. From a structural point
of view, the Prenestini mountain ridge is a NS
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striking thrust belt of the Sabina sequence, a
transition series showing the joint characteris-
tics between pelagic units of the Umbro-
Marche sequence and the carbonate platform
structure of the Laziale-Abruzzese sequence.
The area is characterized solely in Cenozoic
terms which outcrop as limestones, marly lime-
stones and marls embedded with calcareous
debris. Recently, the West Latium Tyrrhenian
margin of the Apennines, from the Sabina to
the Pontina plain, was identified as a discontin-
uous shear zone (Faccenna, 1994), where su-
perficial elements indicate renewed activity of
pre-existing buried structures (fig. 2). Inade-
quately investigated prior to this date, histori-
cal earthquakes located along this shear zone
are probably linked to the current dynamics of
the region.
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Fig. 2. Geological sketch of the Tyrrhenian margin of the Central Apennines. Redrawn after Corrado and

Montone (1994}); Faccenna (1994).
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Fig. 3. Landscape of Palestrina’s historical centre, on the slope of Mt. Ginestro. The ruins of the Fortuna
Primigenia temple are visible in the centre of the town (photo by courtesy of Renato Funiciello).

A conclusive geologic frame, giving a seis-
mic interpretation of the Palestrina historical
centre, has been drawn from a series of geo-
logical and stratigraphical investigations per-
formed in urban Palestrina and the surrounding
area.

Evaluation of bore samples made during
water exploration tests in Palestrina, deter-
mined the depth of the anthropic embankment
and recent formations (pyroclastic deposits and
alluvial sediments) from some metres to a few
tens of metres, followed by around 30 m of
calcareous debris of variable grain size, super-
imposed onto the marine blue clays of the Plio-
Pleistocene.

As a result of these studies, the geology of
the urban centre of Palestrina can be divided
into two zones which are characterized by dis-
similar topography and lithology and are sepa-
rated by a normal fault that cuts the inhabited
area in an E-W direction.

The area set above the main street (from ap-
proximately 450 m above sea level) (fig. 4), is
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located on a strong upward incline, with out-
cropping of Cenozoic calcareous and siliceous
material; the zone set in the valley below the
main street is based on artificial terraces initi-
ating from the pre-Roman epoch to the present
day. The thickness of the anthropic embank-
ment, essentially constituted by reworked vul-
canites, differs from place to place with maxi-
mum values of around 10 to 15 m.

The inclination of the slope directly below
the fault footwall is very low, almost sub-
plane. Beneath the anthropic embankment, there
is an interesting thickness of pyroclastic mate-
rial from the nearby Colli Albani volcanic dis-
trict. Such material appears as an alternation of
scoriaceous or lithified tuff, intercalated with
debris of nappe fall down from the ridge and
consisting of calcareous material in a red resid-
ual matrix (cyan area in fig. 8). The presence
of this heterogeneous terrain, whose geotechnic
quality is different from the bedrock, can play
an important role in the seismic response of the
city.
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Fig. 4. Geological section of the urban Palestrina area.

3. Historical and instrumental seismicity
of Palestrina

The previous sections together with analy-
sis of fig. 1, reveal the difficulties involved in
differentiating seismogenic areas within the
Latium-Tyrrhenic border, whose seismicity ap-
pears to be virtually continuous from Palestrina
to Rome.

From an analysis of the distribution of the
instrumental seismicity, it is possible to ob-
serve that some epicentres are located in the
casternmost sector of the Colli Albani border-
ing the territory of Palestrina. When taking the
distribution of seismic stations into considera-
tion, it should be noted that events of small
magnitude occurring in this area could be inac-
curately located due to the poor azimuthal cov-
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The main street is indicated by the arrow.

erage of the national seismic network (Barba
et al., 1995).

An extraction of events with an intensity
equal to, or greater than the VII degree and oc-
curring within a 20 km radius centred in
Palestrina, was performed on the seismic cata-
logue of the Istituto Nazionale di Geofisica
(ING) (1450 A.C.-1996) (ING, 1996). From
these data it is possible to see that the study
area has attracted a moderate level of seismic-
ity. In the catalogue, only eleven earthquakes
are quoted.

The historical investigation revealed some
of the earthquakes listed in table I to be docu-
mented by rather doubtful sources. For three of
them, Subiaco 1299, Affile 1759, San Gregorio
1795, recent research with the addition of new
clements, has not improved their reliability.
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Table 1. Events / > VII within 20 km from Pale-
strina.

Kilometers

Year Intensity Localities from
Palestrina

1299 7-8 Subiaco 20
1759 7 Affile 18
1782 7 Monteporzio 17
1795 7 San Gregorio 10
1806 8 Colli Albani 16
1809 7 Montecompatri 16
1811 7 Roma area 13
1812 7 Roma area 13
1844 7 Palestrina 0
1876 7 Palestrina 0
1883 7 Colli Albani 18

These events, together with others not listed
(Capranica Prenestina 1897, Palombara 1901,
San Vittorino 1904 and 1995, Ciciliano 1915,
Tivoli, 1997) occurred in a band delimited by
the depression hosting the Colli Albani and the
western border of the Apenninic chain.

Another common characteristic seems to be
the incompleteness of sources that are the ori-
gin of subsequent interpretations of these earth-
quakes. For example, the 1299 Subiaco event
may have been confused with the 1298 Rieti
earthquake which occurred exactly one year
before (Molin, 1995; Di Giovambattista et al.,
1997). In the most recent revision of historical
earthquakes «The Catalogue of Strong Earth-
quakes in Italy from 461 B.C. to 1990»
(Boschi er al., 1997), such events have been
overlooked.

The 1759 Affile earthquake is reported by
Jannuccelli (1856), based on documents exist-
ing in the Affile parish archive which concern
a miraculous circumstance related to the end of
the earthquake. Other investigations have not
revealed information sufficiently interesting to
encourage revaluation of this event.
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The 1795 S. Gregorio earthquake, was re-
ported in the Gazzetta di Bologna on Tuesday
August 25th 1795 as follows: «Rome, 19 Au-
gust. During Saturday night in St. Gregorio
near Tivoli, two strong earthquakes were felt,
causing three houses to fall and frightening
those inhabitants into the countryside. Simi-
larly the same shakes were felt in Frascati
without, however, causing damage». In later
earthquake catalogues, Michele Stefano de
Rossi’s (1889) comments are admissible with-
out revaluation. When attempts were made to
verify the observations reported in the Gazzetta
di Bologna, it appears that local historiogra-
phy, besides nothing little else of significance,
does not seem to know of such an event and in
fact does not record other calamitous events of
the XVIII century (Tomei, 1910; Barbagallo,
1982). There is no record of effects in Pale-
strina due to such earthquakes.

Other earthquakes in table I, those of Colli
Albani of 1782, 1806, 1809 1883 and those of
Rome of 1811 and 1812 (Molin and Rossi,
1994), have not been re-examined in this study,
because no doubts of the reliability of reports
exist.

From table I it can be seen that only two
events, those of 1844 and of 1876, had the
macroseismic epicentre in Palestrina. Such
earthquakes (I = VII MCS), together with the
intensity due to the Avezzano 1915 earthquake,
represent the maximum felt intensity in the
city. The event of July 17, 1844 was preceded
by some premonitory tremors of low strength
during the previous month, while that of 1876
was followed by eleven aftershocks of an in-
tensity varying between the III to V degree.
Despite the relative recent occurrence of these
events, to date only correspondence or newspa-
per reports have been available, with no ad-
ministrative or government sources found. The
sources quoted in the seismic catalogues be-
long to the seismological repertoire of the XIX
century.

Concerning the 1844 Palestrina earthquake,
Baratta (1897) compiled information from the
Gazzetta Piemontese of August 8th 1844, which
was the only coeval source used. Conversely,
the 1876 earthquake is described by De Rossi
(1877), using information collected from per-
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Table II. The 1844 earthquake in the catalogues.

Catalogue Intensity Epicentre Locality
ING (ING, 1996) VII 41.883-12.917 Palestrina
PFG (Postpischl, 1985) VII 41.833-12.916 Valmontone
NT4.1 (Camassi and Stucchi, 1997) VI-VII 41.839-12.891 Palestrina

sonal correspondents at the site. Later research
has done little other to confirm these as being
the only sources available.

Table II summarizes the records reported in
the catalogues with respect to the 1844 earth-
quake.

4. The July 17, 1844 earthquake in the
unpublished document

The discovery of an original document
(ASR, 1844) that records the evaluation of
damage suffered at Palestrina on the occasion
of the earthquakes on July 14 and 17, 1844,
motivated the study. It concerns an inspection
performed by the Head Ledger Mason A. Fer-
racci, under order of the Magistracy (fig. 5).
Dated August 5, 1844, the damage evaluation
encompassed around 50 buildings within the
town of Palestrina. The inspection by Ferracci
is an accurate examination, house by house,
with the noting of damage being made in rela-
tion to the condition of the buildings, to deter-
mine the expense for repairs. To identify own-
ership of the damaged buildings with regard to
their location in the urban plan of Palestrina,
we used the «State of the Souls» parish records
of the S. Agapito Cathedral and the Gregorian
Cadastre of 1819 (fig. 6).

From an accurate reading of the inspection
of Ferracci and the Gregorian Cadastre of Pale-
strina, it becomes evident that the buildings
visited for the evaluation of damage belonged
to either noble families or to families near to
local power — identifiable by the Barberini
code or the Roman Church. Ferracci’s evalua-
tion completely omits any information regard-
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ing the poorer class of Palestrina dwellings and
particularly any account of the «Scacciato»
quarters, where historically the less well-to-do
population resided. For social and political rea-
sons, it appears the humble population did not
have access to administrative channels for doc-
umentation and compensation. The cause of
such incompleteness can therefore largely be
credited to the political management of grants
by local notables, together with the cultural
backwardness of this less privileged sector of
the population. In this case, as is sometimes
detected in the study of historical events, such
incompleteness can lead to an underestimation
of the effects of the earthquake; in fact, it is
reasonable to assume that the common dwel-
lings had suffered damage at least comparable
to that reported in the rest of the town. The hy-
pothesis of bias does not allow us to give a
definitive evaluation of the actual damage in
relation to the overall urban estates of Pale-
strina. Nevertheless, we consider it appropriate
to use the data of the unpublished document,
both to reassess the intensity of the earthquake
by improving the reliability of other sources,
and to delineate the distribution of the effects
in the inhabited area with the objective to iden-
tify a possible preferential seismic response.

4.1. Building types and historical influences

The urban centre of Palestrina today traces
the 1800 settlement and is conclusively influ-
enced by the artificial terracing created during
the Roman period on the slopes of Mt. Gine-
stro. Many times destroyed and rebuilt, Pale-
strina exhibits obvious construction style over-



Andrea Tertulliani, Sergio Del Mese, Rita Di Giovambattista and Mario Pirro

i
/zm La) /ffmﬁ/zza) ot Sonro

7;/%/,,”42&44%@ , iondle
et Tormsts. aller Skt

Qett % % %%Zm/

e /zbmr'/ b oA, of7¢é&

Vi
croquite) 3 "MMﬁM%M%MJ@

= @w M3 Mhntor /7%  rmaccis

Fig. 5. Frontispiece of the Report by A. Ferracci (ASR, 1844).
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Fig. 6. Photograph of the original picture of the cadastrial map of Palestrina (ASR, 1819).

laps, shaped by the presence of the Forfuna
Primigenia temple. The resulting layout is a
typical arrangement of sub-parallel terraces,
based on the Roman ruins and connected by
stairways among levels.

Construction materials used are essentially
the limestone, extremely widespread in the
Prenestine area, and the tuff, obtained from the
volcanic district of the Colli Albani. These ma-
terials have often been used in a heterogeneous
wiy, together with pieces taken from the dis-
mantled Roman temple which are sometimes
used for ornament, structure, filling or as mor-
tar stone (fig. 7a,b).

Detailed standards have not been recovered
to enable classification of the town’s buildings
in terms of vulnerability relative to the era of
the earthquake. Nevertheless, on the basis of
sources consulted, it is possible to propose a
reliable classification by the following cate-
gories:

1) Houses in adobe masonry, built with
rubble stone, frequently with flat arch openings
and reed floors. Extremely poor mortars.

2) Houses in masonry with simple or
squared stone, sometimes with tuff blocks
coarsely worked, usually based on ancient
structures and/or calcareous spurs,

3) Buildings in squared stone masonry,
having comners of tuff, keystones, jambs and
basements in limestone; floors and/or trusses in
wood; usually based and/or bound on monu-
mental foundations.

As in almost all small Ttalian centres, all
three of these construction types would be cate-
gorized under vulnerability class A within the
EM 92 scale (Griinthiil, 1993), while only the
best buildings of the third category could be
placed in class B. The vulnerability of each
building is also determined by the structure
and geometry of the block, together with the
quality of workmanship.
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Fig. 7a,b. Photographs illustrating some characteristics of the building types in Palestrina. Evidence of con-
struction style overlapped from Roman to later eras, using different materials.
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Table III. Categories of damage.

Negligible Remarkable to heavy Very heavy
to moderate
Class of damage 2 2-3 3 3-4
Monumental buildings Many Many Many Very few
Ordinary buildings Few Few Few -

4.2. Evaluation of the intensity

From the comparison between the damage
estimated by Ferracci after the earthquake
(ASR, 1844) and the Gregorian Cadastre of
1819 (ASR, 1819), it is possible to conclude
that the appraisal has been performed on
around 10% of the dwellings in the historical
centre. The same evaluation has been per-
formed on approximately 70% of the monu-
mental buildings. On these buildings the dam-
age recorded varies from rare partial collapses,
frequent wide cracks in the external walls,
break-up of partitions and lintels and, in a few
houses, widespread light cracks on the internal
and external walls. It is evident from table III
that the damage to the monumental buildings,
churches and monasteries seems to be more se-
rious, possibly due to their structural complex-
ity. As already mentioned, no information is
available with respect to the damage which oc-
curred to the dwellings of the less well-to-do
population (cat. 1), which were certainly vul-
nerable.

The data has been categorized according to
severity of damage and type of construction,
according to the above description and using
the EMO92 scale as a model (Griinthil, 1993)
(table III). Where the description did not allow
assignment to a data class, an intermediate
evaluation was made between this and the im-
mediately inferior class.

The overall picture that emerges is that of
some diffuse damage within the inhabited area
of Palestrina, with only very few serious or
very serious instances recorded. In those cases
the intensity assessment suffers due to the un-
certain determination of the vulnerability class
of the building concerned. To highlight the
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kind of problems occurring in those cases, as-
signment of the macroseismic intensity was
performed by way of two independent meth-
ods: through the EM92 scale (Griinthil, 1993)
and MCS scale. The latter according to the
standard procedure in use at ING (Gasparini
et al., 1992), that requires a class subdivision
of vulnerability. This method was also selected
to provide further elements of discussion with
respect to difficulties encountered in the evalu-
ation of intensity originating from historical
documents (Monachesi and Moroni, 1993, 1995).
We can affirm that the A and B classes of vul-
nerability within the EM92 scale are compati-
ble with those described in the ING procedure
(Tertulliani, 1995), and are therefore inter-
changeable with respect to the goals of the
evaluation of intensity by both methods. As
discussed, construction types evident in Pale-
strina during the period of the earthquake, be-
long to the classes of vulnerability A and B,
and without further details on the distribution
of such buildings, we hypothesized the occur-
rence of damage to all structures A (least hy-
pothesis) or B (maximum hypothesis) exclud-
ing the monumental buildings (Griinthil, 1993)
that serve as complementary elements to the
evaluation.

Results of the intensity estimation are shown
in table IV. It is necessary to repeat that this

Table IV. Intensity assessment results.

EMS ING questionnaires
Total A VI-VII VII
Total B VII VII-VIII




may represent an underestimation, both due to
the already described incompleteness of infor-
mation and also because it is necessary to con-
sider the generalized damage to the monumen-
tal structures and other buildings in the sur-
rounding countryside.

In attempting to compile an eventual ma-
croseismic field, investigation of the quake’s
effects in the neighbouring villages has not
granted decided results as, following research
of both community and private archives, no
documents were recovered for Castel S. Pietro,
Poli and other centres located around Pale-
strina. Marginal reports were found in two
newspapers of the time: I Giornale delle Due
Sicilie and ! Diario di Roma. This absence of
news relative to remarkable effects in sur-
rounding areas makes reasonable the hypothe-
sis of site seismic amplification of an earth-
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quake of moderate magnitude, which was lim-
ited to a part of Palestrina.

4.3. Distribution of the effects

A picture of the distribution of the effects in
the urban territory of Palestrina is derived from
a comparison with the cadastral map related in
time to the event; the Gregorian Cadastre of
1819 (ASR, 1819). Thanks to the detail of the
Ferracci evaluation, we located all the dam-
aged edifices, highlighting how they were
mostly clustered in the lower part of the histor-
ical centre of Palestrina (fig. 8). Serious dam-
age was also recorded in other zones of the
city, but mostly on monumental buildings. An
isolated building like the S. Francesco monas-
tery (in red in fig. 8), showed very heavy dam-

71 siight damage

| @ remarkable damage
1

heavy damage
23 very heavy damage
1) volcanic deposits,

embankment, debris

O esss—

{1 bedrock (limestones) |

(o} 50 100 mt

== Medieval wall |

Fig. 8. Distribution of effects in the Palestrina urban map related in time to the event, The map has been re-
drawn from the original cadastrial map shown in fig. 6.
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age; this edifice was built on a sharp slope of
the hill, outside the Roman area of Palestrina.
In this case a topographic effect could be in-
voked to justify such damage.

It is interesting to compare this distribution
of damage with that which occurred during the
earthquake of October 26th 1876, as recorded
by De Rossi (1877). Even though this latter
evaluation is not so detailed, it is enough to
show that the area which suffered the greatest
amount of damage, was the same lower part of
the city: «The houses in downtown Palestrina,
some more, some less, have been rather ru-
ined.... Of one hundred houses in the lower dis-
trict, we do not find 10 that we can say are
healthy» (De Rossi, 1877). As discussed in
Section 2, there exists a clear geomorphologi-
cal distinction between the zones below and
above the main street, determined both from a
clean division of the slope, and from a litho-
logical point of view. The damage distribution
seems to support this differentiation between
the two zones, the downtown area being built
on variations of anthropic embankments, de-
bris, pyroclastic deposits and alluvial sedi-
ments, with lateral heterogeneities. Whereas,
the uphill area, where little damage resulted, is
built directly on a calcareous sharp slope. Am-
plification of the seismic response is possible
where there are, as in the case of Palestrina,
areas with a great contrast of impedance caused
by the contact between different rocks (Su
et al., 1992; Rovelli et al., 1994; Funiciello
et al., 1995). Direct observations of recent Italian
earthquakes also confirm how often the surface
geology is decisive in driving the damage pat-
tern (Mucciarelli er al., 1997; Tertulliani and
Maramai, 1998). Very recent instrumental ob-
servations have evidenced a strong generation
of surface waves by diffraction at the rock
edge of a basin, see also fig. 4. It is possible in
this way to explain abrupt variations in the
severity of damage between neighbouring
buildings of similar construction.

5. Conclusions

The recovery of a coeval document regard-
ing the damage produced by the 1844 Pale-
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strina earthquake, provided an opportunity to
deepen the study of this event and, in general,
has allowed us to deal with the seismicity of
the whole area. The difficulty in studying this
area, characterized by low seismicity and mon-
itored by a few seismic stations, is mainly due
to a defect of data. This problem becomes evi-
dent when attempting to determine the differ-
ent seismogenic areas of the Roman region. In-
strumental seismicity, limited both in quality
and in quantity, overlaps with that of the Colli
Albani district and does not yield a clear delin-
eation of the seismogenic zones. The integra-
tion of historical seismology therefore plays an
important role in the revision and enhancement
of instrumental data. With the improvement of
seismic monitoring, the absence of relevant
seismicity in the area of Palestrina is an ele-
ment which should not be neglected when
evaluating the seismic hazards of the zone.
Consideration should also be given to the other
doubtful or little studied earthquakes occurring
in the western margin of the Apennines and
Latium. In this context, the recovery of a co-
eval document on the earthquake of 1844 de-
mands deeper examination.

The importance of the new source is re-
markable for at least two aspects; firstly for its
contribution to the seismicity knowledge of
Palestrina and the surrounding areas, which in
turn granted redefinition of some of the earth-
quake’s parameters as quoted in the records of
the seismic catalogues; secondly, as a new
source for the study of local seismic response
and the seismic vulnerability of the site.

In expanding this first aspect, some specific
features linked to the interpretation of histori-
cal sources arise following the comparative
reading of Ferracci’s evaluation and the Grego-
rian Cadastre, together with other coeval docu-
ments of a historical and administrative type.
The fact that the buildings recorded as dam-
aged nearly all belonged to the local notables,
while the description of damage to the poorer
buildings is absent, opens a believable hypoth-
esis of the incompleteness of the scene of dam-
age. This is consistent with an evaluation of
macroseismic intensity of a VII degree MCS,
or a VI-VII EM92, also more than likely un-
derestimated for the same reasons. Neverthe-
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less, these values of intensity also confirm
those present in the catalogues and are based
on a reliable coeval source.

The second aspect concerns the distribution
of the effects in the historical centre of Pale-
strina, for the purpose of revealing a possible
amplification of the seismic response. With the
damaged buildings being to the greatest extent
clustered in the historical centre of Palestrina
(fig. 8), and particularly beneath the footwall
of the fault, dissection of the damage and dam-
age distribution in relation to the surface geol-
ogy has shown some interesting results. The
analysis has produced a marked division of the
slope that coincides with where the limestone
bedrock comes into contact with terrain consti-
tuted by alternations of anthropic embank-
ments, vulcanites and alluvial sediments. The
damage is greater in buildings constructed on
this last terrain, confirming the existence of a
contribution of the surface geology to the ef-
fects pattern. In particular, we recognized the
role of an «edge-effect», due to the contact be-
tween hard-rock and softer sediments, acting as
diffracting structures. This observation, further
confirmed by the similar distribution of dam-
age occurring in the same zone during the
1876 earthquake, seems to reveal an area of
Palestrina that is more vulnerable to seismic
shaking.
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