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ABSTRACT ZUSAMMENFASSUNG

The reassessment of the 1795 and 1796 earthquakes is part of the upgrade of
Ihe Earthquake Catalogue of Switzerland (ECOS). ll is of major importance
with respect to both history and seismology. Although the events have been

Ihe subject of a large number of publications, none of these studies was based

on critical methods. The re-evaluation of the events rests on a new. reliable
database established through investigations in archives and libraries. Using the
data made available by the historical information, we assigned site intensities,

adopting the criteria established by the European Macroseismic Scale EMS 98

(Grünthal 1998). Considering the broad spectrum of the given information,
we assigned the minimum and maximum possible values (Imin; tmax) and set

a most probably intensity value (Iw).
The results show that previously the intensity of the 1796 event was

overestimated due to a misinterpretation of the written records. We therefore
recommend a reduction of the epicentral intensity to lo VII and a moment
magnitude of Mw 5.3. Also for the 1795 earthquake we recommend Io VII
and Mw 5.3. Although Ihe estimate of Ihe strength of the 1796 event has to
be reduced on the basis of our re-evalution. these two earthquakes are still
significant for the region, and our results will have an impact on the seismic hazard

assessment of the area.

Die Evaluierung der zwei Erdbeben von 1795 und 1796 im St. Galler Rheintal
(CH) ist Teil einer umfassenden Überarbeitung des Schweizerischen
Erdbeben-Katalogs (ECOS). Die Neu-Beurteilung ist in historischer als auch seis-

mologischer Hinsicht relevant, denn die Ereignisse wurden bisher nie vor dem

Hintergrund kritischer historischer Methoden ausgewertet. Auf Grund der
Recherche und Interpretation historischer Quellen konnte eine umfassende

Datenbasis geschaffen werden. Darauf aufbauend wurde die makroseismische

Auswertung vorgenommen: die makroseismischen Daten wurden entlang der

Europäischen Makroseismischen Skala (EMS 98) erstellt (Grünthal 1998).

Es wird im Folgenden gezeigt, dass die Intensität des Ereignisses von 1796

aufgrund einer Fehlinterpretation der vorhandenen historischen Daten zu
hoch eingeschätzt wurde. Wir schlagen deshalb eine Reduktion der Epizen-
tral-Intensität auf lo VII und der Momcnten-Magnitude auf Mw 5.3 vor.
Für das Erdbeben von 1795 bestimmten wir Io VII und Mw 5.3. Die zwei

Ereignisse waren also gleich stark. Sie bilden weiterhin einen relevanten Faktor

für die probabilistische Gefährdungsanalyse der Region Sl. Galler Rheintal.

Introduction

On December 6. 1795 and April 20. 1796. two earthquakes
caused damage in the eastern part of Switzerland, the Rhine
Valley, a region known to be seismically active. In the Swiss

catalogue, established in 1977 (Saegesser & Mayer-Rosa
1977) and published after some revisions in 1999 (Schweizerischer

Erdbebendienst 1999), the epicenter of the December

6. 1795 earthquake is localized in Wildhaus/SG with
intensity VII, that of April 20, 1796 in Grabs/SG. with intensity
VIII to IX. The latter was thus one of the most damaging
earthquakes within Switzerland. However, as will be shown,
the intensity of this event was overestimated due to a

misinterpretation of damage caused by a fire and not the earthquake

itself.
In several catalogues, such as MECOS (Schweizerischer

Eidbebendienst 1999), van Gils & Leydecker (1991) and Briig-
ger (1888), there exists a third event on November 25, 1795 in

Glarus, with intensity V. This event has been identified as a

fake due to a dating error. At that time, two different calendars

existed in parallel and both were in use.1 The event has

been recorded either under the Julian or the Gregorian calendar,

so in consequence two different dates exist.

During the reassessment it became obvious that the event

on December 6, 1795 (Gregorian calendar) is the correct

1 During the Middle Ages and early modern times, several calendars
existed in parallel. Between the 4lh and the 15,h of October 1582. Pope Gregory
corrected the difference between the astronomical year and the Julian calendar.

This new version is called the Gregorian or New Style calendar. Officially,
the first Catholic cantons in Switzerland changed to the Gregorian calendar in

January 1584. Others followed in several steps. However, the calendar used

privately was often different from that used officially. Thus, the calendar is

the reason for many event duplications during this period. See Grotefend"
1991.
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earthquake. The tree shows the dependency of the
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what problems occurred, when someone made an

error.

event, while that on November 25, 1795 is a fake. It was taken
by Volger (1857) from the journal Monatliche Nachrichten and
has been recorded subsequently by several catalogues.

Corrections have therefore been made in regard to both
the number of events as well as their intensity.

A number of early publications (von Hoff 1840/41; Volger
1857; Schorn 1902; Sieberg 1940 and Montandon 1942/1943)
have studied either one or both events. However, these compilations

must now be regarded as uncritical studies and it has to
be stated that the events have not been analyzed using critical
methods yet.

The issue of uncritical review of the literary tradition of an

event has been brought into discussion by various authors
(Vogt 1979; Alexandre 1990, 1994). Despite recent advances
in the field of historical seismicity, many national and international

earthquake catalogues are still based on unscreened

compilations. It has been stressed several times in the literature

that contemporary sources are to be preferred for historical

seismology (Stucchi et al. 1991; Guidoboni & Stucchi
1993). Ambraseys et al. (1994), in their book on seismicity in
Egypt, made it a general principle that no earthquake that had

not been confirmed or verified in a primary source would be
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included in the list of earthquakes. Alexandre proposed ignoring

all compilations, convinced that they are of no use

(Alexandre 1990: 5). He suggests instead that earthquake
catalogues should be recompiled from a thorough research
of contemporary documents, investigated in archives and
libraries and based on the rules of historical criticism (Alexandre

1994: 431). However - as Ambraseys has pointed out -
ignoring earthquake compilations entails the risk that later
compilers simply reinstate the ignored events (Ambraseys
1994: xii). Others (Albini et al. 1996; Guidoboni & Stucchi
1993) suggest that results achieved by previous researchers
should be taken into consideration after a critical review of
data sets, thus making use of their seismological information.
However the need for an investigation and critical interpretation

of contemporary sources and the work with primary data
is significant.

At the start of each chapter, the historiographie tradition of
each event will be presented. It has been recommended in the
literature to create genealogical trees in order to better understand

such historiographie traditions (Albini et al. 1989;

Eisinger et al. 1992). The designing of a genealogical tree
enables to demonstrate how the compilations mentioning an

earthquake depend on each other and on what database they
rely upon (Fig. 1; Fig. 3). Earthquake compilations can then be

compared to contemporary sources. Thus potential recording
errors in regard to dates, places and information can be shown.

After a critical consultation of the contemporary
documents available, the re-evaluation of the event will be presented

by discussing each site. The contemporary sources investigated

and the reflections that led to the intensity assignment
will be described. The paper emphasizes the need of a critical
review of historical documents and of a critical historical
seismology.

Using the data made available from historical information,
we assigned site intensities, adopting the criteria established
by the European Macroseismic Scale EMS 98 (Grünthal 1998).

Assessing strategies are far from standardized. The information

given is seldom well defined, more often it allows a range
of interpretation. Considering this spectrum we assigned the
minimum (Imin) and maximum (Imax) possible values, and set
a most probable intensity value (Iw).

The reassessment of the two earthquakes presented in this

paper is part of the upgrade of the Earthquake Catalogue of
Switzerland (ECOS). which will serve as an input for seismic
hazard assessment for Switzerland and neighboring regions
(http://www.seismo.ethz.ch/).

Even though the two earthquakes in the same area on
December 6. 1795 and April 20, 1796 were not as strong as they
have been assumed to be up to now, they were very intense for
those who experienced them. People in the Rhine Valley
became seriously frightened after the second one. Some of them
believed in consequence that God was punishing them; others
feared that the quakes were omens of more catastrophes to

come, like war, starvation and the Black Death (Monatliche
Nachrichten, May 1796).

The earthquake of December 6,1795

Reassessment ofthe event

Figure 1 shows the interdependence of the compilations and
their relation to contemporary sources. Several compilations
quote a document of a landlord, J. R. von Salis of Marschlins, a

collection of meteorological data started in 1783, where entries
of earthquakes are rather haphazard (von Salis 1811). The
record gives no more information than the fact that the event
occurred in the Chur area. Another contemporary document is

a Zurich journal. The paper is an early periodical, published
once a month in Zurich by J. J. Ziegler and very reliable
regarding information on earthquakes. In this case it contains two
entries, one giving the date in the Julian style (November 25,

1795) and mentioning an earthquake in the canton of Glarus,
the other giving the date in the Gregorian style (December 6,

1795), and giving information on several locations in the Rhine
Valley. The indication that these two entries both belong to the

same event is given first by the time of day - both records assert
the same hour for the occurrence of the event - and second by
the knowledge that the Glarus region made use of both calendar

styles. Volger obviously was not aware of this fact and
mentioned two events in his compilation. Briigger (1888), MECOS
(Schweizerischer Erdbebendienst 1999) and van Gils & Ley-
decker (1991) took over the fake from Volger. Thus the entry
for November 25, 1795 has to be stated as a fake.

In addition to the above-mentioned documents we
enclosed a family diary, written in Latin and German in 1795 and

published in 1869 (Senn 1869), and a handwritten chronicle of
the Appenzellerland, compiled circa 1815 by J. Fisch. Chronicles

very often summarize older texts that can no longer be

identified. The fact that the database for this event is rather
small can be explained by the political situation. France and
Austria were at war at that time, Switzerland was quite
concerned about the situation for several reasons (geographic and

political). Coverage was therefore focused on events connected

to the war and it is supposed that earthquakes were not that
important during this period.

Damage distribution

The main shock occurred on December 6, 1795 (Gregorian
calendar) between 1 and 2 a.m. Some records report a second
shock that occurred only shortly after (Senn 1869, Fisch ca.

1815).
A map of the epicentral region with all available intensity

site points is given in figure 2. The epicenter area covers the

region of the Rhine Valley. To the south the shock was perceptible

in the area of Landquart, to the north it affected
Appenzellerland.

Considering the macroseismic field, it is supposed that the
shock was felt in Vorarlberg also, but no documents were to be

found for this area. Table 1 shows coordinates and intensity
site points respectively.

The 1795 and 1796 earthquakes in the Rhine Valley (SG) 359
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The record given in the journal Monatliche Nachrichten
describes the earthquake as follows: "In der Nacht vom 5. auf
den 6. Decemb. zwischen 1 und 2 Uhr wurden die Einwohner
von Wildhaus. Gambs und Graps, und einigen diesen nahe

liegenden Gegenden, durch eine mit fürchterlich dumpfen
Getöse, dem Rollen eines entfernten Donners, oder dem
Brausen eines starken Sturmwindes, ähnlich begleitete heftige
Erderschütterung aufgeschrekt; welche so stark und empfindlich

war, dass an allen 3. Orten die Menge Oefen und
Feuermauren zerborsten." [On December 6. a strong trembling that
burst stoves and fireproof walls startled all habitants of Wild-
haus. Gams and Graps.] (Monatliche Nachrichten. Dec. 1795).
Thus all the inhabitants of the three locations Gams. Grabs
and Wildhaus awakened during the night, due to thunder and

quaking of the earth. In each village the earthquake caused the
destruction of firewalls and stoves.

For Gams and Grabs it has been added that "... an den 2.

leztern sogar verschiedene Kamine oder Schornsteine
einstürzten" meaning that several chimneys collapsed in these two
villages. However, the term einstürzende Kamine has to be

interpreted with restraint. Very often it was just part of the

chimney that collapsed. We therefore assigned Gams Imin=VI,
Imax=VII. Iw=VII and Grabs Imin=VI, Imax=VIl: Iw=VII.

In addition to the observations described, in Wildhaus the
church clock suffered damage (Imin=VI, Imax=VII, Iw=VI).

The second record in the Monatliche Nachrichten concerns
Glarus: "'Den 25. Novemb. [i.e. December 6, Gregorian style]
wurde Morgens zwischen 1 und 2 Uhr. hin und wieder ein
Erdbeben verspührt. das besonders im Glarnerland allgemein und

Loc lat Ion Imin Imax Iw

Grabs (SG) 47.176 9.435 6 7 7

Garns (SG) 47.214 9.437 6 7 7

Wildhaus (SG) 47.214 9.358 6 7 6

St-Johann (SG) 47.184 9.26 4 s 5

Canton Appen/ell 47.36 9.279 fell

Landquart (GR) 46.966 9.581 fell

mit einigen ziemlich heftigen Stossen begleitet war." [December

6. an earthquake with rather heavy trembling occurred in

the Glarnerland.) (Monatliche Nachrichten. Dec. 1795). The

event was widely observed though no further information is

given.
However, this entry causes some problems: Werdenberg, an

area in the Rhine Valley, covering the villages Gams. Grabs
and Buchs, came under the control of Glarus in 1517 and
became free only in 1798. So at the time the earthquake
occurred, it belonged to Glarus. Therefore if Glarus is mentioned
in the documents, it might also be Werdenberg that has been
addressed. In a second issue of the Monatliche Nachrichten.
published some months later, under the title of Glarus,
Werdenberg instead was addressed: "Glarus. - Auszug eines
Schreibens aus dem Werdenbergischen vom 28. Alten May
oder den 8. Juni St. n. Schon in der Nacht vom 5ten auf den 6.

Dec. verflossnen Jahres, zwischen 1 und 2 Uhr wurde in Graps,
Gambs und Wildenhaus, durch eine heftige Erderschütterung
ziemlicher Schaden verursacht." [Glarus. Excerpt of a record
from Werdenberg of May 28 (old style) or June 8 (new style):
Past year [1795], between December 5 and 6. around 1 and 2

am. a rather strong trembling occurred in Graps, Gams and
Wildhaus, affecting some damage.] (Monatliche Nachrichten,
May 1796).

Hence under the title of Glarus the record itself speaks of
the Werdenberg region, where the event was strongly
perceived. Unfortunately we do not have any contemporary
sources for Glarus itself to verify the information. For this reason

the information is too imprecise to be analyzed, and no
intensity can be assigned.

In the Appenzellerland the event was widely observed:
"Anno 1795 - Erdbidem. Den 24 November / 5. Dez. Sonntag
Morgens zwischen 1. und 2. Uhr war ein Erdbidem von 2. Stöss

verspührt worden." [November 24/December 5 [1795] an

earthquake of two shocks occurred.] (Fisch ca. 1815). Dates

are given in the Julian as well as in the Gregorian calendar,
but under the date of the fifth. Thanks to the mention of the

weekday. Sunday, we know for sure that the date was December

6.

As we have no further information on how strongly the
shock was felt, we consequently have not assigned intensity.
The macroseismic map states only the fact that it was felt (f).

For a small village in the Toggenburg. Alt St. Johann (SG).
it was said that "Ao 1795 den 6ten Christ, [i.e. December. 6]

morgens zwüschen 1 und 2 Uhr weit und breit einen Starken

360 M. Gisler et al.
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Erdbeben Stos und Hernach zwahr etwas gelind verspürt
worden." [1795, December 6, between 1 and 2 a.m.. a large and

strong earthquake occurred, followed by a small one.] (Senn
1869). Again, no damage is reported, though the event was

widely observed (Imin=IV, Imax=V, Iw=V).
A meteorological record by J. R. von Salis (1811) mentions

the earthquake observed in the area of Marschlins, close to
Landquart, but lacks more detailed information (f).

Furthermore, in an area close to Grabs, cracks and fissures
in the ground were observed: "An dem Grapserberg (einer
Berggegend mit vielen zerstreuten Häusern) sollen einige sehr

bedenkliche und beträchtliche Erdspalten dardurch verursacht
worden seyn." [At Grapserberg, the quake caused some significant

fissures in the ground.] (Monatliche Nachrichten, Dec.

1795). No intensity has been assigned for this entry, though the

map shows a symbol for the seismogeological effect.

Magnitude assessment and location

For all earthquakes with a sufficient number and distribution
of intensity points in the ECOS catalogue, we derived the

source parameters (epicenter, hypocentral depth class, epicen-
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trai intensity, maximum intensity, macroseismic magnitude)
and the uncertainties using a regression scheme that accounts
for regionalized intensity attenuation and hypocentral depth
(Fäh et al. 2003). We adopted moment magnitude Mvv as the
size estimator for all events in ECOS, because Mw is directly
related to source physics, unlike other magnitude scales based

on seismogram amplitude measurements (like the body wave,
surface wave, and local magnitude scales).

The magnitude/intensity calibration required a range of
investigations (Braunmiller et al. 2002. Fäh et al. 2003). Direct
measurements of seismic moment (and thus Mw) exist only for
a small subset of recent, relatively strong earthquakes that
could be analyzed using waveform-modeling techniques. For

stronger 2()lh century earthquakes in and near Switzerland, we
determined surface wave magnitude Ms from original analog
recordings. To convert these historic Ms measurements to Mw,
we regressed Ms versus Mw for recent events and ported the
calibration function to the older events. For these stronger
events well-distributed macroseismic fields have been
established. The final set of calibration events consists of 15

earthquakes spanning the whole Swiss region and a wide magnitude
range.

From this set we derived empirical intensity-magnitude
relations. Earthquake parameters for all historical events were
then determined directly from the intensity data points by
applying the Bakun & Wentworth (1997) grid search approach.
Associated uncertainties in source parameters determinations
in this approach are controlled by the number and azimuth
distribution of available intensity site points, by the degree to
which intensity site points are available at near distances, and

by the internal consistency of the intensity site points. The
details of the procedure are described in Fäh et al. (2003) and in

an internal report of the Swiss Seismological Service that can
be downloaded from the Website of the Swiss Seismological
Service [http://www.seismo.ethz.ch].

For the December 6, 1795 earthquake, intensity site points
exist for 6 locations. We assessed the epicentral intensity Io
VII at the location Wildhaus/SG (47.2/9.4) with an estimated
error of < 20 km. The location is given in figure 2. Moment
magnitude has been estimated to Mw 5.3 with an uncertainty
of < 0.5.

Aftershocks

The previously cited journal Monatliche Nachrichten gives a

hint on aftershocks: "Seit dieser ersten heftigen Erschütterung
verspührte man bis dato an die 30. mehr oder weniger empfindliche,

meistens von Nordosten gegen Südwesten, von be-
meldtem Getöse begleitete Stösse." [From the first large quake

up to now, 30 or more shocks have been observed, undulating
mostly from northeast to southwest.] (Monatliche Nachrichten,
Dec. 1795). Thus the main shock was followed by several
aftershocks, which continued over several days. However, due to
the lack of more precise information about place, day and time
it is not possible to differentiate between the shocks.

The earthquake of April 20, 1796

Reassessment ofthe event

The large number of compilations given in figure 2 suggests
that the event of 1796 has been studied exhaustively. This
leads to a first impression that this event must have been much

stronger than the one in December 1795, discussed above. This
is a false conclusion. Though we do have more information so

as to establish a wider macroseismic field, yet the event is. in

intensity, more or less equal to the earlier event. We suppose
that the reason for increased attention to the event resulted
from the fact that it was the second event occurring in the area
within a short period. It therefore attracted greater interest.

Several contemporary sources are available concerning the

event, but only those that give new and reliable information
have been taken into consideration. An extensive report by an

eyewitness in the Rhine Valley has been published in the journal

Monatliche Nachrichten (1796). The above-mentioned

diary by Schumi family (Senn 1869) recorded this event also,

as did the chronicle from Appenzell (Fisch ca. 1815). Furthermore,

a meteorological recording for Basel is available (Huber
1796), whereas two chronicles using a database of contemporary

manuscripts, one of St. Gallen (Naef 1850). the other of
Lindau/Germany (Wolfart 1912), were published some
decades later. All historical sources have been analyzed critically

in order to make an approximation.

Damage distribution

The main shock occurred on April 20. 1796 (Gregorian calendar)

at 7.12 a.m. (6.12 a.m. GMT) with several aftershocks in

quick succession. Rumblings and cracking that lasted several
minutes accompanied the shocks. The epicenter area covers the
Rhine Valley and its main villages Gams and Grabs. In the west
the shock was perceptible as far as Basel, in the northeast as far
as Lindau in Germany (see figure 4 and table 2). While assessing

intensities it has to be kept in mind that buildings may
already have been damaged, so that a second relatively weak
shock can cause disproportionate damage, including collapse.

The most detailed observations exist for the epicentral
area. The author claims at the beginning that his story is fully
true: "Von der Stärke dieser Erbebung kann man sich durch

folgende wahrhafte Erzählung überzeugen: Die Häuser
schwankten wie Schiffe auf dem Wasser, dass eine grosse
Anzahl Kamine gänzlich zerstört und hinuntergeworfen, und sehr
viele Oefen nicht nur stark beschädigt wurden, sondern
vollkommen einstürtzten in Graps, Gambs und Wildhaus. Milch,
Wasser und andere Flüssigkeiten wurden aus ihren Gefässen

verschüttet." [The extent of the quake has been reported by
the following: The houses were shaken like boats on the water;
a large number of chimneys were destroyed completely; many
stoves collapsed. Milk, Water and other liquid spilled from
vessels.] (Monatliche Nachrichten, May 1796). Thus the event
was felt strongly in all three locations Gams (SG), Grabs (SG)

362 M. Gisler etal.
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and Wildhaus (SG). where the houses were severely shaken,

chimneys collapsed completely and many fireplaces were
seriously damaged. Liquid spilled from containers.

Of Gams it was said additionally and in detail that the
church was damaged: "Die auf einer sehr angenehmen, mit
Reben bepflanzten Anhöhe gelegene Pfarrkirche in Gambs.
und vornehmlich das Chor derselben, wurden durch viele
Neben- und wiedereinander laufenden Risse so stark
beschädigt, dass das Einstürzen des leztern sehr zu vermuthen.
und bereits ein ziemliches aus der Wölbung hinuntergefallen.
Die Gloken wurden etliche Mahl geklängt." [Large fissures
affected the church of Grabs, namely the nave, so that it
collapsed partly. The bells of the church rang several times.]
(Monatliche Nachrichten. May 1796) (Imin=VII, Imax=VII.
Iw=VIl).

The Wildhaus church sustained cracks in the walls: "Die
kat[holische] Kirche in Wildhaus soll auch Risse darvon getragen

haben." [Fissures affected the Catholic Church in
Wildhaus.] (Monatliche Nachrichten. May 1796): (Imin=VI.
Imax=VII. Iw=VII). No greater detail has been added for
Grabs (Imin=VI. Imax=VII. Iw=VII).

A St. Gallen chronicle (Naef 1850) notes heavy damage
that frightened the people of St. Gallen and neighboring
regions. Some chimneys and stones fell from the roofs. No more
details are given about the damage or the circumstances. We

presume therefore that there was no heavy damage (Imin=VI:
Imax=VII: Iw=VI).

In a village close to St. Gallen. Rehtobel (AR). a stove
surrounded by wood was broken and caused a fire. As a

consequence. 10 houses and seven barns burned down. Evidently it

Tab. 2. Overview of nlensity site points ofthe April, 20 1796 earthquak e

Loc lai Km [min llll IS 1«

St. Johann (SG) 47.184 9.26 felt

Basel (BS) 47.553 7.586 fell

Bmningen (BL) 47.536 7.568 felt

Eglisau (ZH) 47.572 8.527 felt

Gams(SG) 47.214 9.437 - - 7

Grabs (SG) 47.176 9.4.35 6 7 7

Canton Appenzell 47.36 9.279 felt

Len/burg (AG) 47.385 8.175 felt

Lindau (Germany) 47.557 9.704 4 5 4

Rehetobel(AR) 47.428 '1 4NS 5 6 5

Speicher (AR) 47.408 9.444 I 5 5

Trogen (AR) 47.402 7) is: felt
Wildhaus (SG) 47.214 9.358 6 7 7

Winterthur (ZH) 47.491 8.728 felt

Zürich (ZH) 47.372 8.542 5 6 5

was the fire that caused such heavy damage and not the
earthquake itself. Therefore the information on the broken stove
has been analyzed, while information on damage caused by the

fire has been ignored (Imin=V: Imax=VI; Iw=V).
Other information on the perception of the earthquake is

given for Speicher (AR) (Rechsteiner 1815) and the whole
Canton of Appenzell (Fisch ca. 1815). The earthquake was

widely observed, but no damage is reported (Imin=IV;
Imax=V: Iw=V).

For Alt St. Johann (SG) (Senn 1869), Winterthur (ZH),
Trogen (AR) (Monatliche Nachrichten. April 1796). Basel

(BS), Binningen (BL). and Lenzburg (AG) (Huber 1796)

there exist reports that the event was felt, with no further
detail given. Therefore intensities have not been assigned; the

map lists only the information that the earthquake was felt (f).
For Zurich a second record in the Monatliche Nachrichten

says: "Mittwochs den 20. Morgens um 7 Uhr 12
_ Minuten

wurde in unsrer Stadt eine starke Erderschütterung verspürt.
man zählte 2 Stösse. in der Richtung von Südost nach Nordwest.

Der zweyte war so heftig, dass in mehrern Häusern
Bücher und kleines Hausgeräth von Tischen und Gestellen
herunterfiel. Gott sey Dank wurde gar kein Schaden
verursacht." [On April 20 [1796] a large earthquake occurred in our
city, with two shocks undulating from southeast to northwest.
The second shock was so strong that it caused the falling of
objects though no damage was to be observed.] (Monatliche
Nachrichten. April 1796). Thus two successive shocks, widely
observed, caused small objects to fall from tables and shelves,

yet no damage is mentioned (Imin=V; Imax=VI; Iw=V).
A contemporary chronicle (Näf 1802) added that the event

was felt even in Eglisau (ZH) (f).
For the city of Lindau in Germany we have a record by

Wolfart (1912): "1796. Mittwochs den 20. April ward eine

starke Erderschütterung verspürt." [1796, April 20. a rather

strong earthquake was observed.] Hence in Lindau the event
was widely perceived but no damage is reported (Imin=IV:
Imax=V; Iw=IV).
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Fig. 5. Comparison of the two historic events with recent instrumental dala

As was the case with the 1795 earthquake, several effects
on the environment were recorded. Large fissures in the
ground and springs that stopped and started were observed
close to the area most affected (Gams, Grabs and Werdenberg).

We have even the report of two rockfalls and a number
of avalanches in the neighboring of Gams and Wildhaus (Senn
1869; Monatliche Nachrichten. May 1796). The map in figure 4
shows the symbols for these seismogeological effects.

Aftershocks

An aftershock occurred on 15 April 1796 (no time of day
given). Apparently it was felt weakly in Appenzell (Rüsch
1831: Fisch ca. 1815). No further information is added on other
locations. Therefore we presume that the localization of the
aftershock cannot be set very precisely and therefore has a

rather high uncertainty. The intensity assignment (Iw) is not
higher than IV.

Magnitude assessment and location

The accuracy of the intensity estimations is again 0.5 intensity
units. From the estimates of intensities made at 15 sites we
assessed epicentral intensity (Io) VII at Grabs/SG (47.2/9.4).
with an estimated error of <20 km. The location is given in figure

4. Moment magnitude has been assessed at Mw 5.3 with
an uncertainty of <0.5.

Discussion

The 1796 earthquake was long considered an earthquake that
inflicted heavy damage in the Rhine Valley region. The area is

well known to be seismically active: we know of earthquakes
back to the 16lh century. A comparison of our results with
epicenter maps based on recent instrumental data shows that the
macroseismically determined locations of these two historical
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earthquakes coincide with a concentration of epicenters that is

part of a region of enhanced seismicity, which extends from
south of the Walensee to the Bregenzer Wald (Fig. 5). In general

the epicentral locations shown in figure 5 are not optimally
constrained in this region due to its situation at the periphery

of the Swiss national seismometer network, and the data in
the Walensee area is certainly contaminated by several
unidentified and mis-located explosions from the active quarries

near Quinten and Walenstadt. Nevertheless, the overall
SW-NE trend of the epicenters parallel to the northern
Helvetic front and the various event clusters NE of Walenstadt,
around Vaduz and near Bad Ragaz are well documented. The
cluster around Vaduz includes an event with Mw 4.3

(1992/05/08) and Imax V, which caused light damage in
Vaduz and Schaan. Focal depths of events SE of the Helvetic
front are generally restricted to the upper 15-20 km of the crust
(e.g. Roth et al. 1992, Pavoni et al. 1997, Deichmann et al.

2000). However, below the Molasse of the northern foreland,
focal depths of up to 30 km are not uncommon. An example of
the latter is the Ml 2.9 event (2001/03/14) near Oberriet, SG

(Deichmann et al. 2002). Focal mechanisms in this region
correspond either to strike slip or to thrust faults (Roth et al. 1992,

Pavoni et al. 1997. Baer et al. 2001, Deichmann et al. 2002). Of
particular relevance to the 18th century earthquakes discussed
in this paper is the Mw 3.6 event near Buchs (2000/03/04): its

epicenter (47.22/9.48) matches the inferred location ofthe 1795

and 1796 events very closely, its focal depth, estimated at 3 km,
puts it within the sedimentary cover, and its focal mechanism

corresponds to a pure thrust fault (Baer et al. 2001). The
orientation of the P-axes of all the focal mechanisms in this region
indicates a NW-SE direction of maximum crustal shortening,
perpendicular to the local strike of the Alpine front.

In the process of re-evaluating contemporary sources
instead of earthquake compilations, site intensities have been
reassessed. From the documents at hand we learned of some
damage occurring in the area of the Rhine Valley and of
individual impressions of people who experienced the event. It is

of importance to be aware that the damage occurring in Re-
hetobel was not the result of the earthquake itself, but of a fire
caused by a broken stove. As a result, epicentral intensity (Io)
as v\ell as macroseismic magnitude (Mw) has been reduced for
this event, whereas for the 1795 event intensity assessment has

been verified. With Io VII and Mw 5.3 the two events are
still the largest earthquakes ever recorded in this region. These

new findings have to be taken into consideration when assessing

seismic hazard for the area.
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