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Abstract

In this paper, we re-evaluate the damage area of the 14 August 1708 Manosque earthquake, Southeast France. It
is the strongest event (/, = VIII MSK) of a seismic sequence that lasted from March to October 1708. We show
that the spatial repartition of the damage that can be proposed based on the existing sources, is clearly biased by
the abundant narrative information concerning Manosque. This sparseness in the information can be attributed
to differences in communication routes or strategies between the different localities, and affects the global per-
ception of the event, especially in the rural area. To tackle this bias, we propose to inventory the building repairs
reported in non-narrative sources in order to capture the effects of the Manosque earthquake in the surrounding
region. The debates and accounts (between mid-1708 and 1710) show that moderate to heavy repairs consisten-
tly affect localities in the epicentral area, covering a region of at least 12 km radius around Manosque. These
building repairs, indirectly attesting to earthquake damage, provide valuable and complementary information,
which resulted in a better knowledge of this event. In particular, we propose new intensity estimates (/ >VI) at
six localities.

Key words historical earthquakes — non-narrative either no epicentral intensity evaluation is pos-

sources — damage area — building repairs sible (50%) or the damage area is only known
on the basis of a few observation points (see
Scotti et al., this issue).

1. Introduction The 14 August 1708 Manosque earthquake
occurred along the Durance fault, southern Fran-

The SISFRANCE project aimed to establish ce, the site of a relatively high rate of damaging
the most exhaustive intensity and documentary earthquakes (comparable events occurred in
database for historical earthquakes felt in Fran- 1509, 1708, 1812, 1913) (fig. 1). It is the stron-
ce (Lambert et al., 1997). In spite of the enor- gest event of a seismic sequence that lasted from
mous effort that has been made for the past 30 March to October 1708 (http://www.sis
years, numerous earthquakes remain for which france.net). In Perrey’s catalogue, dating from

the mid 19th century, the Manosque quake was

Mail » or G o b known only through two unreliable secondary
ailing address: Dr. Grégory Quenet, Département o : LN

d’Histoire, Université de Versailles-St-Quentin-en-Yveli- sources, gIving an incorrect date and mentioning

nes, 47, boulevard Vauban, 78047 Guyancourt, France; «flames coming out of the ground» (Perrey,
e-mail: gregory.quenet@free.fr 1845). Vogt (1981; 1993), in the framework of
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Fig. 1. Map showing estimated intensities for the 14 August 1708 Manosque earthquake taken from the sI-
SFRANCE database. This event is only known on the basis of a few intensity points. The macroseismic epicentre
(star) is located halfway between Manosque and Pierrevert with an epicentral intensity of VIII (fairly well con-
strained). Inset: Historical seismicity (/, = VI) and the simplified fault map in the region of the 1708 Manosque
earthquake. This region is characterized by a regular moderate seismicity that localizes along the Durance fault.
The location of the 1909 Lambesc event on the Trévaresse Fault is also shown as well as the seismicity of the
Alpine front to the east.
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SISFRANCE (formerly SIRENE), provided the first
historical studies concerning the Durance fault
events. In 1998, when the research presented in
this paper started, the SISFRANCE database listed
32 references concerning 18 localities. The da-
mage area (I > VI - MSK 1964) was known on
the basis of 5 observation points: / = VIII at Ma-
nosque and Pierrevert (quality B, fairly constrai-
ned), I = VII at Corbieres and Sainte Tulle and /
= VI-VII at Beaumont de Pertuis, (all of quality
C, poorly constrained). The epicentre
(I, = VIII) was located roughly midway between
Manosque and Pierrevert (fig. 1). Although only
a few intensity points are available, it is possible
to roughly estimate the earthquake magnitude at
around 5 and its depth at less than 5 km, but with
a very low level of confidence.

In order to increase our confidence in the
magnitude estimates, in this paper we re-eva-

luate the effects of the earthquake, especially in
the rural regions, through an in-depth historical
analysis of existing and new documentary sour-
ces.

2. An updated hierarchical organization
of the sources

One of the first difficulties we faced at the
beginning of this study was the re-appraisal and
tracing of the sources used in previous histori-
cal studies. Vogt (1981), for example, who was
the first to work on the Manosque event, used a
printed edition of the correspondence to the
comptroller general of finances (Boislile,
1897). However, the printed edition only provi-
des an extract of the original, located in the Na-
tional Archives (AN Paris, 1708-1709). This

Table I. Example of the SISFRANCE referencing scheme for the 14 August 1708, Manosque earthquake (extrac-

ted from www.sisfrance.net in 2002).

Author Article References Séries Edition Publication
date
J.P. Rothé Les séismes des Annales 1938, T3, Mende 1941
Alpes frangaises Inst. Physique du géophysi-
en 1938 et la séi- Globe de Strasbourg que
smicité des Alpes
occidentales
C. Bernard Essai historique Forcalquier 1904
sur la ville
de Forcalquier
A. Feraud Histoire civile, Digne 1848
(abbé) politique, religieuse
et biographique
de Manosque
J.B.C. Livre de raison de ~ Inventaire imprimé. Série h 6,
Surrach (de) Jean-Baptiste- Arch. Dept. Vaucluse  hospice de
Charles de Surrach Bédarrides
(1706-1754)
J.M. Robert Notice historique sur Aix-en- Juillet 1812
le tremblement de Provence

terre du village de
Beaumont (Vaucluse)
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original document is much more complete, sin-
ce it contains an additional paragraph, highligh-
ting the historical context of the text. It also
contains an unknown letter, used in this study,
reporting damage caused by the earthquake in
the village of Pierrevert. More recently, SI-
SFRANCE proposed for this event a list of 32 re-
ferences as well as the digitalized copies of the
sources (see an extraction in table I). However,
the documentary references are not differentia-
ted according to their nature. For example, the
Livre de raison de Jean-Baptiste-Charles de
Surrach (AD Vaucluse, 1706-1754) is a pri-
mary source, a material contemporary to the
Manosque event. On the other hand, the Histoi-
re civile, politique, religieuse et biographique
de Manosque written by Feraud and published
in 1848, is a secondary source, which offers an
analysis or a restatement of primary sources.
Finally, Rothé (1941) is a seismological study
that belongs to the bibliography, which contains
all the studies relying on the documentary sour-
ces. Last but not least, systematic referencing of
the historical seismicity studies is not provided
in SISFRANCE. For example Vogt (1981; 1993)
are not referenced, although they quote a manu-
script (BM Aix-en-Provence, 18th cent.) that
was not listed in SISFRANCE at the beginning of
this study.

In an attempt to eliminate doubles and to
identify new routes of research, Quenet (2002)
proposed a hierarchical organisation of the sour-
ces, which is updated in fig. 2. It shows that the
most recent seismological studies (Vogt, 1981,
1993; Lambert, 1988) already quoted most of the
sources known today, although numerous docu-
ments known to exist remain to be found. Some
local documentary sources (AD B. du R., 1708-
1709 and 1708a) mentioned that the city of Ma-
nosque sent representatives to a regional institu-
tion - the «Etats de Provence» - in order to get a
tax rebate due to the consequences of the earth-
quake (Dubois, 1979; Vogt, 1981), suggesting
the existence of a document describing the ef-
fects of the earthquake in Manosque. Indeed, this
led us to the discovery (Quenet, 2001, 2002) of a
very detailed damage survey made a few days af-
ter the event (AD B. du R., 1708b) and written
by bricklayers seven months after the cata-
strophe. It reports on the damage caused by the
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earthquake on 740 buildings in the city of Ma-
nosque (including owner’s name, building type,
detailed damage, and cost of repairs).

Thanks to this hierarchical organization, the
source databank is now available with a consi-
stent level of exigency but most importantly
new sources were found, that will allow us to
shed new light on the perception of this event.

3. Analysis of communication to explain
the sparse data

The next step in our study was to interpret
each document in its historical context. Indeed,
a source is always a trace and never a mirror
from the past (Veyne, 1979) and thus even the
most precise text is biased. To generalize from
one document to the general effects of an earth-
quake and to interpret the non-explicit meaning
of a source it is necessary to consider the histo-
rical context. Details of this work were partly
presented in Quenet (2002).

Here we focus the attention of the reader on
the importance of analysing communication
routes for a more complete understanding of the
1708 earthquake. Figure 2 shows that there are
many accounts of the 1708 earthquake, which
are largely devoted to the city of Manosque.
They are long, very similar in style and content,
and appear to be different versions of a single
manuscript. These accounts had a great impact
because some of them were kept in Paris, pu-
blished in national periodicals and were transla-
ted into German. On the other hand, only a few
sources are available for neighbouring localities
(see also the reference list and table ITA).

This disparity may reflect a much higher
level of damage in the city of Manosque,
however, as shown by debates in the town
council (AM Manosque, 1708-1709), this di-
sparity may also result from the strategy of
Manosque facing the catastrophe. Manosque
authorities requested written accounts of the
quake. They then asked influential personali-
ties (the archbishop of Aix-en-Provence, the
governor of Provence, the bishop of Sisteron,
brother of the comptroller general of finan-
ces, etc.) to deliver these accounts directly to
the King in the hope of obtaining tax reduc-
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tions. Moreover, the contemporaries produ-
ced several other versions by recopying these
accounts, contributing to accentuate this di-
sparity. Pierrevert, on the other hand, located
only five kilometres away from Manosque,
was also severely damaged (see table IIA).
But, this small village did not have the means
of Manosque and could not follow the same
strategy (Quenet, 2001, 2002). In addition,
the city of Manosque, struggling to preserve
its status as a free city against the counts of
Forcalquier (Quenet, 2001, 2002), conserved
the archives very early on, in order to prove
the rights of its inhabitants. The resulting ex-
ceptional quality of the archives may also ac-
count for the observed disparity.

The organisation of the territory is an addi-
tional factor inducing a spatially heterogeneous
repartition of the sources. The left bank of the ri-
ver Durance is sparsely populated between the
river and the town of Valensole (fig. 3). The pre-
sence of only a few isolated human settlements
is aggravated by the serious demographic re-
gression that occurred in the 18th century. The
river Durance is a natural barrier separating the
two banks. Floods are a danger; the two banks
are scarcely practicable. The orientation of the
paths of communication reinforces this dead end
for the socialisation of space, especially for iso-
lated communities (Emmanuelli, 1974).

We can therefore conclude that the high spa-
tial concentration of the information (macro-
cephalic data) can be partially explained by dif-
ferences in communication about quakes and
by the organisation of the territory, and thus
should not be attributed to differences in dama-
ge only.

4. Non-narrative sources: a key to by-pass
sparse data

Previous historical seismicity studies we-
re based on the analysis of sources that expli-
citly ascribe the relation of the effects to the
occurrence of a past earthquake. Consequen-
tly, they rely mostly on narrative sources (i.e.
texts in prose or verse written in order to de-
scribe the past in a narrative way: annals, ch-
ronicles, letters, diaries, poems, saint’s lives,
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genealogies, etc.). The non-narrative sources
were thus poorly exploited (i.e. any document
which does not relate events but records a de-
cision made by an individual or an institution:
deliberations, accounts, etc.) since the word
earthquake is often missing in them. Ne-
vertheless, we will show that through a syste-
matic investigation, non-narrative sources can
illuminate and improve our knowledge of the
damage area.

4.1. Is there a significant increase in building
repairs following the 1708 Manosque
earthquake?

We consulted the archives of the communes
located in the region of Manosque (restricted to
the Departement des Alpes de Haute Provence)
to trace the building repairs reported in the de-
bates and accounts between 1707 and 1710. We
focused our research within a zone of 20 km ra-
dius around Manosque. Among the 29 localities
selected (fig. 3), 20 of them possess archives for
our period of interest, which is rare in France.
Whereas very few building repairs are reported
before the Manosque earthquake, 9 localities
(Beaumont de Pertuis, Montfuron, Pierrevert,
St. Tulle, St. Maime, St. Martin les Eaux, St.
Michel I’Observatoire, Villemus, and Villeneu-
ve) carried out building repairs (to at least two
buildings) between mid-august 1708 and the
end of 1710. For instance, in St.-Maime, the
authorities repaired the forge and blacksmith’s
house, the retting building, the wall of the ce-
metery, the common house, the oratory and the
church (AC St.-Maime, 1674-1720) (see table
ITA for references attesting to the existence of
these repairs). In eight more localities, Allema-
gne en Provence, Esparron de Verdon, Gréoux-
les-bains, Mane, Niozelles, Saint Martin de
Bromes, and Valensole, either no building re-
pairs are reported after the Manosque event
(AC Allemagne en Provence, 1673-1710; AC
Esparron de Verdon, 1682-1738; AC Gréoux-
les-bains, 1708-1709; AC Mane, 1708-1710;
AC Niozelles, 1707-1733; AC Valensole, 1708-
1710), or they are due to heavy rains, as clearly
mentioned in the deliberation in Saint Martin de
Bromes (AC Saint Martin de Bromes, 1708-
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Fig. 3. Map showing the effects of the 14 August 1708 Manosque earthquake in the epicentral area estimated
(table II) from both damage (squares) and repairs (ellipses). Based on this new data set, the damage area is
further increased to the north (cf. fig. 1) by the addition of data in Montfuron, Villemus, St. Martin les Eaux, St.
Michel I’Observatoire, St. Maime and Villeneuve. The epicenter (star) is taken from SISFRANCE.

1713). For the case of Brunet, although a text
mentions the payment in December 1708 for re-
pairs to a church (AC Brunet, 1708a,b), it also
reports on the fact that this community suffered
from thunderstorms without giving details on
the nature of the damage (to harvest or buil-
dings).

The interpretation of this case remains un-
certain. In Oraison and Forcalquier, no building
repairs were reported after the 14 August 1708,
Manosque earthquake (AC Forcalquier, 1708;
AC Oraison, 1708), however only the archives
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of the year 1708 were consulted. As shown in
fig. 3, the left bank of the Durance remains
poorly documented because it was sparsely po-
pulated. It should also be noticed here that the
archives of the villages located to the south and
west of Beaumont de Pertuis, belong to an ad-
ministrative department not yet investigated.
Nonetheless, fig. 3 shows that all the localities
within a zone of about 12 km radius around
Manosque, for which the archives were not
missing, carried out building repairs in the two
years following the earthquake.
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4.2. Are the repairs due to earthquake
damage?

First of all, we must consider that the repairs
were carried out in a period of famine (caused
by the harsh winter of 1709), and thus they mu-
st have been motivated by an exceptional event
(Quenet, 2001, 2002). The authorities of Saint-
Maime decided to repair seven buildings while,
at the same time, they were thinking about re-
quisitioning wheat because people were dying
of hunger (AC St.-Maime, 1674-1720). The fa-
mine may have thus overshadowed another di-
saster, as is described to have happened on simi-
lar occasions in Italy (Mariotti ef al., 2000). In
the year 1708, two natural phenomena are re-
ported in the region that may account for a con-
comitant action motivating the repairs: heavy
rains and the Manosque earthquake sequence.
Since in most cases, the heavy rains can hardly
explain the repaired buildings, which are not lo-
cated near a river or in a landslide area, the
earthquake is the most likely candidate. Ne-
vertheless, heavy rains may have contributed to
the degradation of the buildings. Recent findings
in three localities support our interpretation in fa-
vour of the earthquake:

i) The accounts concerning Pierrevert for the
year 1708 made no mention of the earthquake
whilst noting 8 re-embursement for repairs (AC
Pierrevert, 1700-1739). However, a damage sur-
vey (AD B. du R., 1708b) allows us to put down
these repairs to the quake.

ii) In Villeneuve, the non-narrative sources re-
port in 1710 the re-imbursement of a mason for
the purchase of a significant amount of roof tiles
and a beam to repair the roofs of the forge and
church (AC Villeneuve, 1708-1713). The recent
discovery of a new narrative source (Anonymous,
18th century) clearly establishes that during the
1708 Manosque earthquake, a few chimneys and
roof tiles were pushed over, and thus confirmed
our interpretation.

iii) The authorities in Saint-Martin les Eaux
report on the payment of several repairs on the
church and the claustral house (AC St Martin les
Eaux, 1708-1713). Moreover, an ongoing archi-
tectural study on this building (Rideaud and
Poursoulis, personal communication) shows tra-
ces of earthquake damage and repairs, the repairs
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being partially reported in the deliberations. At
least two reasons can be invoked to explain the
lack of evidence (documenting damage/repairs)
for the eleven remaining localities: either the da-
mage concerns only private houses and is not re-
ported, or it is negligible.

Concerning the few building repairs that
were carried out before the mid-August event,
some of them may result from damage caused
by the 21 March earthquake. For instance, in
Oraison, on 25 March 1708, the authorities
asked for repairs to the claustral house, the roof
of a chapel and the windows of a church (AC
Oraison, 1708). However, further studies are
necessary before interpreting these repairs as
direct consequences of an earthquake.

To conclude, in the light of these arguments,
it is reasonable to interpret the building repairs
as resulting from damage caused by the 1708
Manosque (fig. 3), even in the localities where
descriptions of damage have not yet been
found. This results in six new observation
points that extend the damage area to the north
of Manosque. This is in accordance with the ac-
counts of Manosque, since they report that the
1708 earthquake had violent effects in a radius
of 13 km around Manosque (Marius, 1708; BM
Marseille, 1666-1720).

5. Quantification of the effects of the
earthquake in the epicentral region

Quantifying the effects of the 14 August
1708 Manosque earthquake is a delicate task.
Indeed, cumulative effects due to previous
earthquakes and to heavy rains may potentially
introduce bias. Moreover, the real number of re-
paired buildings in each village is most cer-
tainly higher than the few listed in communal
documents or in narrative sources. This can be
illustrated through the example of Pierrevert
where the non-narrative communal sources
only mention four repaired buildings whereas
the recently found earthquake-damage survey
reports damage to 161 buildings (AD B. du R.,
1708b; AC Pierrevert, 1700-1739). Similarly, in
Beaumont de Pertuis, the communal archives
(AC Beaumont de Pertuis, 1708-1710) only do-
cument damage to the church. However, Ri-
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deaud and Levret (2000) show that not only the
church but also the entire village suffered from
earthquake damage based on an architectural
reading of the buildings still existing today. Ne-
vertheless, we perform two quantification exer-
cises, one expressed in terms of largest degree
of damage (table ITA and fig. 3) and another in
terms of intensity (table IIB and fig. 3), the lat-
ter requiring additional assumptions.

In this basic quantification exercise, we
used a simplified damage classification by con-
sidering two classes; heavy when important
structural damage/repairs are clearly reported
and moderate otherwise. Table IIA shows the
sources available for each locality and the cor-
responding damage estimate. In the case of in-
sufficient information to clearly attribute a
class, only damage or repairs are listed. The
overall estimate for each locality is also presen-
ted (table ITA and fig. 3). According to this clas-
sification, Manosque and Pierrevert both repor-
ted heavy damage whereas Sainte Tulle, Cor-
bieres, Beaumont de Pertuis, Montfuron, Ville-
mus, St. Martin les Eaux, St. Michel I’Observa-
toire, St. Maime and Villeneuve document only
moderate damage. In Forcalquier, the only per-
tinent document available to date is the secon-
dary source Essai historique sur la ville de For-
calquier written by Bernard (1904). It can
hardly be considered in the analysis of this
event because the information provided cannot
be crosschecked. Moreover, the wording used
by Bernard in his description of the earthquake
effects in Forcalquier is very similar to the one
used in manuscripts for Manosque, suggesting
that Bernard (1904) may be mistaken. And thus
for this village we cannot propose any estimate.
This quantification exercise shows that the
«moderate damaged area» extends further to
the North of Manosque compared to the pre-
vious estimates of SISFRANCE (see fig. 1).

To go further in the quantification and pro-
pose intensities (table IIB and fig. 3) according
to the EMS 98 (Griinthal, 1998), additional as-
sumptions must be made (building vulnerabi-
lity, damage representativeness). In Villeneuve,
damage concerns five or six chimneys and few
roof tiles. This description is corroborated by
the building repair description, reporting that a
significant amount of roof tiles and a beam we-

592

re bought to repair the roofs of the forge and
church (AC Villeneuve, 1708-1713). These few
buildings with damage of degree 2-3, probably
belonging to the vulnerability class A, led us to
propose an intensity of VI-VII with a quality B
(fairly constrained). In Villemus, St. Martin les
Eaux, St. Michel I’Observatoire, and St. Maime,
the communal resolutions and accounts report
that several buildings were repaired. Most of the
repairs suggest that large and extensive cracks
occurred in walls, and that either roof tiles or
parts of roofs fell down, indirectly attesting to
the presence of moderate structural and heavy
non-structural damage (degree 2-3). This is ob-
viously too limited to attempt to apply a statisti-
cal evaluation of the intensity. Nonetheless, de-
pending on the building typology considered (A
or B), the minimum value of the intensity esti-
mate varies from VI up to VII. Yet, the intensi-
ties in these localities are unlikely to have ex-
ceeded VII according to the accounts of the ove-
rall effects of the earthquake (Mercure Galant,
1708; Prion, 18th cent.). Therefore, we propose
in these four localities an intensity VI-VII with
a quality C (poorly constrained). In Beaumont
de Pertuis, the church, poorly maintained due to
economic difficulties, suffered «some damage
that needed to be repaired» (AC Beaumont de
Pertuis, 1708-1710). Despite the consolidation
repairs, the church collapsed in February 1709.
The resolutions (January 1709) also report on
the necessity to repair the roofs of the clock
tower, communal oven, oil crusher, and com-
munal house. Although heavy rains certainly
accentuated the deterioration of the church and
these four buildings, these elements strongly
suggest the earthquake caused damage of de-
gree 2-3. This is reinforced by the existence of
architectural disorders and repairs in numerous
buildings contemporary with the Manosque
earthquake (Rideau and Levret, 2000). Assu-
ming a building vulnerability class A, we the-
refore propose for this village an intensity of
VI-VII with a quality B (fairly constrained). Ac-
cording to Prion (18th century) and Mercure
Galant (1708), Corbieres, Ste Tulle and Mont-
furon suffered some damage but less than Pier-
revert and Manosque. In Corbieres, the castle
partly collapsed (A.P. Famille Allemand, Pro-
vence, 18th century) and the church was greatly
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affected (BM Aix-en-Provence, 18th cent.), but
may be due to a previous shock (AC Corbieres,
1700-1709). In Ste Tulle, the wall on the square
collapsed, and the wall of the cemetery, the tile
works, the town hall and the chapel were repai-
red (AC St. Tulle, 1708-1713). In Montfuron,
the cornerstones of the common house, the roof
of the church, the communal oven, and the door
of the cemetery were repaired (AC Montfuron,
1708-1710). These elements attest to the pre-
sence of moderate to heavy structural and non-
structural damage/repairs. For these three loca-
lities, we thus propose an intensity of VII with a
quality C (poorly constrained). For Manosque
and Pierrevert, although intensity estimates are
the object of ongoing studies (e.g., preliminary
results presented in Quenet et al., 2002), we do
not anticipate major differences with the esti-
mates provided by SISFRANCE (VIII -B).

In this study, we were able to propose inten-
sity estimates at six localities that were not
quantified previously in SISFRANCE (Montfuron,
Villemus, St. Martin les Eaux, St. Michel 1’Ob-
servatoire, St. Maime and Villeneuve). The spa-
tial coherency provided by these 6 additional
intensity points allows us to tentatively calcula-
te three isoseismals VI-VII, VII, and VIII.
Although the isoseismals are clearly poorly
constrained (especially VI-VII which is proba-
bly only a minimum estimate), they indicate
that this event is certainly a shallow event of
moderate magnitude of about 5, assuming the
relationship by Levret et al. (1994).

6. Conclusions

The main objective of this study is to provi-
de new constraints on the damage area of the
1708 Manosque earthquake (France). First we
re-interpreted existing sources in their historical
context and produced a structured reference list,
which served as a basis to propose a hierarchical
organization of the database. We showed that the
observed high spatial concentration of the narra-
tive information could be partially explained by
differences in communication about quakes and
by the organisation of the territory, introducing a
potential bias in historical seismicity studies.

To tackle this bias in the global perception of
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the event, especially affecting the rural area
(Quenet, 2003), we attempted in this paper to in-
directly capture the effects of the Manosque
earthquake through a systematic analysis of the
building repairs. This led us to examine the non-
narrative sources, until now poorly exploited. Gi-
ven the spatial and temporal distribution of the
repairs, we believe that the observed repairs atte-
st to damage due to the 14 August 1708, Mano-
sque earthquake. The valuable and complemen-
tary information documented by the analysis of
building repairs resulted in new intensity estima-
tes at six localities, extending the damage area to
at least 12 km around Manosque.

Through this example, we showed that all
the sources that a historian uses to reconstitute
a natural disaster are the products of acts of
communication. In this respect, non-narrative
sources may provide a means of getting around
the filter of individual memory and of narration
that biases the reading of narrative sources, be-
cause guided by a subjective interest and a
subjective communication about the cata-
strophe (Quenet, 2001). The results obtained
thus far encourage us to pursue the research on
other historical earthquakes known on the basis
of only a few observation points.
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