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1.  Introduction

Descriptions of historical earthquakes in
Switzerland can be divided up into three cate-
gories: i) Monographs on single prominent
earthquakes by one author (e.g., Heusser,
1856), ii) Chronological collections of earth-
quakes and observed phenomena (e.g., Volger
1857-1858), iii) Catalogues with source param-
eters deduced from the descriptive information
(e.g., MECOS, 1999). The third category, espe-
cially after 1975, is almost exclusively pre-
pared for input to seismic hazard assessment.

Their contents and quality are therefore spe-
cially geared to the required input and the de-
sired output of such projects.

Certain events in history have often initiated
or intensified the investigation of historical
earthquakes in Switzerland. Such an effect cer-
tainly occurred e.g. after the destructive Lisbon
and Valais earthquakes in 1755, the establish-
ment of the Swiss Earthquake Commission
(SEC) in 1878, or even by demand of the regu-
latory body for improved seismic hazard as-
sessments, as in 1974 and 1998 for nuclear in-
stallations. The introduction of Forel’s intensity
scale in 1880, or the installation and continuous
operation of the first seismographs between
1913-1922 and the introduction of efficient
computer-based networks and data evaluation
from 1970 also significantly accelerated the in-
vestigation of earthquakes.

The foundation of the Swiss Earthquake
Commission in 1878 caused probably the most
remarkable progress in the history of earth-
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quake investigation in Switzerland (Früh,
1911). The SEC was active until 1914, when its
duties officially were taken over by the Swiss
Meteorological Central Institute (Schweiz. Me-
teorologische Anstalt), and funded by the Swiss
Government. This transition also marks the on-
set of instrumental observations, another land-
mark in the history of seismology in Switzer-
land. For completeness it should be mentioned
here that the Earthquake Service was trans-
ferred again in 1956 to the Swiss Institute of
Technology (ETH-Zürich).

On the other hand, the investigation of histor-
ical earthquakes as such was never regarded as a
prime task in Swiss Geosciences after WW II. It
was usually left to individuals with a strong moti-
vation to work on this «side track of real science».

This summary concentrates on the enumera-
tion of significant works completed in different
epochs in Switzerland and, if appropriate, de-

scribes the connected projects. Historical aspects
and methods are also briefly touched upon.

2.  The pre-1878 period

Lycosthenes (1557) wrote one of the earliest
chronicles on earthquakes, mixed with all sorts of
other noteworthy observations in nature, as was
usual at that time. Scheuchzer (1716-1718), the
famous Swiss scientist (medical doctor and math-
ematician) published his books on historical
earthquakes, which are «felt in Switzerland from
time to time» in 1706 and following years. He al-
so identified active zones in Northern Switzer-
land, e.g. the border area to Germany, the region
of Basel and the Canton Glarus. A rich compila-
tion of historical earthquakes is found in the
books of Bertrand (1756, 1757) with special focus
on the 1755 Visp (Valais) earthquake.

Fig.  1. Realistic drawing of an unknown artist from a typical building (Mazot) near Stalden/VS, damaged by
the Earthquake of 25 July 1855 (in: Heusser, 1856).
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systematically collected and archived with rig-
orous standards. From 1881 the commission
published 33 annual bulletins (Jahresberichte,
1881-1914) until 1914 within the Annals of
the Swiss Meteorological Central Agency
(SMA) in Zürich. The public was requested to
send earthquake observations on a form with
prepared questions in German, French and
Italian.

Soon after the establishment of the Commis-
sion, Forel created his 10-graded macroseismic
scale and in 1882, the updated «Swiss-Italian»
Rossi-Forel intensity scale followed. It became
very popular among seismologists and the me-
dia and was the preferred scale until 1964, when
the MSK-64 scale was introduced. It is note-
worthy that even 20 years later Candreia (1905),
a librarian, totally ignored the new macroseis-
mic scales in his chronology of earthquakes be-
tween 823 and 1897 in the Canton Graubünden.
On the other hand, he already used a historico-
critical investigation of sources, at least for a
part of his work. The period 1856-1879, just be-
fore the creation of the Commission, was cov-
ered by Wanner (1932) in his earthquake cata-
logue for Switzerland.

The Swiss Seismological Service was fi-
nally created in 1913 within the SMA, and
the idea of installing a new seismograph with
21 tons mass was realized in 1922 in Zürich
(Station ZUR). This instrument, in conjunc-
tion with other similar instruments in
Neuchâtel and Basel, initiated another new
era of seismology in Switzerland. The sys-
tematic collection of macroseismic data did
not come to a halt; it was now seen as com-
plementary to regular and continuous instru-
mental recordings.

In 1956, the Swiss Seismological Service
was integrated in the new Geophysical Institute
at the Federal Institute of Technology and is-
sued annual seismological bulletins from 1913
to 1964 with instrumental and macroseismic
data (SED, 1913-1964). The isoseismal maps
published in the bulletins served as the main
databases for the compilation of catalogues,
since the original macroseismic data have not
been preserved.

The strongest Swiss earthquake in this cen-
tury occurred on 25th January 1946 near the

Heusser (1856) published the first objective
description on the Visp 1855 earthquake. He al-
so included personal observations in the epi-
central area together with four realistic draw-
ings of earthquake scenes, created on the spot
by an unknown artist (fig. 1). These drawings
can be seen as direct precursors of photograph-
ic pictures taken from the second half of the
19th century onwards. They are certainly realis-
tic and of interest with respect to the question of
whether artistic depictions can help to evaluate
the severity of historical events.

Volger (1857-1858) produced an impressive
compilation on historical earthquakes for
Switzerland between 800 and 1855. The second
volume of three contains a large collection of
felt earthquakes with detailed descriptions of lo-
cations with observed phenomena and – most
important – with references to many documents
used. This must be considered the first compila-
tion in Switzerland, which met to a certain ex-
tent the historical-scientific requirements on
completeness and objectivity - a milestone for
its time. However, he made no attempt to classi-
fy the observations according to any scale. In
the third part of this work Volger describes in
detail the effects of the prominent earthquake
activity of 1855 in the Visp Valley in the Canton
of Valais. He used statistical figures to describe
these earthquakes, their geographical distribu-
tion and correlation with meteorological obser-
vations. For the cartographic presentation of the
macroseismic observations of the strongest four
shocks in 1855 he developed his own 7-graded
scale, which was never used after that by any-
body else. Another noteworthy manuscript of
Mayer (ca. 1860) lists earthquakes between
1350 and 1859 in chronological order.

3.  The 1878-1975 period

The Swiss Earthquake Commission,
founded in 1878, was the first commission of
this kind in the world, before Italy in 1879 and
Japan in 1880 followed with similar organisa-
tions. This fact probably caused the most dras-
tic change in the style of earthquake investiga-
tion in Switzerland in this century. Macroseis-
mic data and related documents hereafter were
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city of Sion (Valais), about 50 km west of the
Visp 1855 activity. It was originally assigned
intensity IX (RF-Scale) and caused about 7
Mio Fr damage (corresponding to Io (EMS) =
VIII and about 80 Mio today’s value). More
than 500 aftershocks followed the two main
shocks on 25 and 30 January. Unfortunately
all of the original macroseismic data were lost
and only generalized isoseismal maps sur-
vived. However, in a re-evaluation of this
event many of the macroseismic data points in
and around Switzerland could be reconstruct-
ed (Schibler, 2000).

An illustrative map of earthquake centres
between 1295 and 1971 was created by Pavoni
(1977), depicting felt and damaging earth-
quakes using a simplified scheme of 4 cate-
gories for the observed effects.

4.  Recent catalogue studies after 1975

A comprehensive earthquake catalogue
(SCAT, 1975) covering the time period between
1300 and 1974 was compiled for the first proba-
bilistic seismic hazard maps of Switzerland
(Saegesser and Mayer-Rosa, 1978). Most earth-
quake parameters of this catalogue are based on
the evaluation of existing descriptive compila-
tions listed in chapters 3 and 4, and comple-
mented by the catalogues of Montandon (1942),
Sieberg (1940), Sponheuer (1952) and Karnik
(1969-1971). It can be regarded as up-to-date in
terms of completeness and macroseismic param-
eters (MSK-64) for that time. Besides the evalu-
ation of the very heterogeneous material, consid-
erable efforts had to be invested in the conver-
sion of the different scales used in these publica-
tions into the MSK-64 scale (Medvedev et al.,
1965). It should be mentioned that the original
intensity assessment of Montandon was found to
be systematically too high by 1-2 degrees in
terms of MSK-64/EMS-98 figures. For the first
time also a unified uncertainty scheme for all pa-
rameters was introduced in the SCAT (1975)
catalogue. The works of Sieberg and Sponheuer
have been mainly compiled for earthquakes in
Germany, which nevertheless was of importance
for events near the border having effects in
Switzerland.

4.1. The MECOS earthquake catalogue

In the early 1990s a revision of the SCAT
(1975) catalogue was undertaken. For this pur-
pose about 6000 macroseismic observations have
been associated with uncertainty figures, to be
used in the construction of attenuation relation-
ships for a new probabilistic seismic hazard study
(Rüttener, 1995). In particular, the use of discrete
probability distributions to characterise uncertain-
ties was regarded as an important step compared
to the former use of normal error distributions.
Half-grade intensity values were also eliminated
in this way. Source evaluation procedures devel-
oped in the EC project RHISE were used for the
strongest events (Albini et al., 1989).

The Internet catalogue of 1997, named
MECOS (Macroseismic Earthquake Catalogue of
Switzerland), represented a part of the Rüttener
catalogue containing all earthquakes with intensi-
ty V and higher. Epicentral (MSK-64) intensity
was used as main source parameter for the earth-
quake size. No attempt was made to convert inten-
sity into a homogeneous magnitude M of some
kind. However, for internal use, a simplified con-
version of the form M = 0.5 Io + 1.5 was taken
when (approximated) magnitude figures of histor-
ical events were requested. This corresponds to the
well-known relationship by Karnik (1969-1971)
for Europe and 10 km average depth of focus.

A joint seismic hazard study for the German
speaking countries Germany, Austria and
Switzerland (DACH-Project) was carried out
between 1996 and 1998 (Grünthal and Mayer-
Rosa, 1998). For this study a homogenisation of
national earthquake catalogues was required, es-
pecially for major earthquakes in the border ar-
eas between these countries. The hazard map is
presented in terms of (EMS-98) intensities for
475 years average recurrence time. The com-
mon earthquake catalogue includes many events
which had to be re-assessed in terms of intensi-
ty and location. The GeoForschungsZentrum in
Potsdam/Germany hosts the DACH catalogue.

4.2. The ECOS earthquake catalogue

In the context of a new hazard assessment
for nuclear sites (PEGASOS) and new seismic
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the ETH group, starting in Eclogae Geologi-
cae Helvetiae (vol. 3, 2003), will cover the in-
vestigations of the 1021, 1295, 1584, 1601,
1755, 1796, 1855 and 1946 events. Figure 2
shows for reference purposes the largest
earthquakes (Io ≥ VII or Mw ≥ 5) of the cata-
logue. This map is also representative for the
catalogues mentioned in this section, with ex-
emption of the event in 1524, which was
added only recently. It is interesting to note
that the 1117 Verona earthquake had damag-
ing effects in Switzerland.

hazard maps for zoning purposes (Swiss Build-
ing Codes 261), the Swiss Seismological Ser-
vice undertook a substantial historico-critical
and seismological revision of the total macro-
seismic database. A new earthquake catalogue
(ECOS, 2002a) was established by fusion of all
historical and instrumental catalogues relevant
for the larger Swiss region.

The revision took place in several parts:
i) the early period up to 1878, ii) the period
1879 -1963 (Wössner 2001) and iii) from
1964 up to today. A number of publications by

Fig.  2. Epicenter map of Swiss earthquakes 1200-2000 with Io ≥ VII (EMS-98) or Mw ≥ 5, including border-
ing areas.



626

Dieter Mayer-Rosa and Gabriela Schwarz-Zanetti

The new ECOS catalogue includes i) Events
located within or outside Switzerland, which
produced significant effects (I ≥ V) in Switzer-
land. They have been substantially re-evaluated
with respect to size and macroseismic effects.
ii) Earthquakes (Io ≤ VI) located within a dis-
tance of 200-300 km to the Swiss borders, for
which the original parameters have been adopt-
ed from the original catalogues, iii) Earth-
quakes (Io ≤ VI) inside Switzerland, in general
based on the MECOS catalogue. Prehistoric
times could also be considered, thanks to sever-
al paleoseismic studies carried out in the north-
ern part of Switzerland (Becker et al., 2000;
Meghraoui et al., 2001).

For the definition of the quality and reliabil-
ity of the macroseismic information, the stan-
dards of the European BEECD project (Albini
et al., 2000) have been followed where consid-
ered appropriate. Also a root classification pro-
cedure, introduced in the BEECD project (Albi-
ni and Stucchi, 1997), was used in this study for
certain events. All intensity points were as-
sessed in – or transformed into – EMS-98 val-
ues. Finally, and most important, a homoge-
neous magnitude (Mw) throughout the catalogue
was introduced. Both procedures are described
in the downloadable ECOS Report (2002b).

Another finding during the preparation of
ECOS was that the generic uncertainties in lo-
cation are generally larger than previously an-
ticipated. For events with intensity smaller than
V this uncertainty was set to 5-10 km before
1878, 10-20 km before 1750 and 20-50 km be-
fore 1650. The uncertainties for larger events
have been assessed individually from the distri-
bution of maximum observed intensity points.

5.  Historical aspects

For ECOS, earlier compilations served as
guidelines for intensive searches in libraries
and archives for primary (eyewitness) sources
such as annals, chronicles written by clergy and
laymen, private and official documents, news-
papers, journals etc. For assessing the reliabili-
ty of sources, the historico-critical method de-
veloped in the 19th century (e.g., Droysen
1857) was employed by the historical research

group at the ETH Zürich, referred to as external
and internal criticism.

The external criticism defines the author
and his background, the place of observation,
the date of the event and the context of the writ-
ing. This allows qualifying the source as:
A – eyewitness; B – very close to the event; 
C – uncertain document; F – fake.

The internal criticism focuses on the de-
scription itself. Also aspects of mentality and
writing skills are considered here. Cross-
checking between different (i.e. at least three)
sources was intended for deriving reliable
statements, but was not always achievable in
Switzerland for the earlier centuries. The goal
was to obtain a provable historical minimum-
statement. One condition for declaring an 
Io ≥ VI earthquake was the explicit mentioning
damage in the primary documents. Otherwise,
the contemporary use of the language and reli-
gious or scientific/political intentions could
lead to considerable misinterpretation.

In Early and High Middle Ages the histori-
cal information on earthquakes is generally
very poor («an earthquake happened on the day
of ...»). The first confirmed event in the new
ECOS catalogue is one in 849, besides of a
rockslide (possible earthquake) in the Wallis in
563. The first event with mentioned damage ap-
peared in 1117 (Verona!). At the end of the 13th
century a few annals gave better descriptions,
as for example the Annales Colmarienses for
the event of 1295 in Churwalden (Graubün-
den), which – in previous studies always re-
garded a questionable event – could definitive-
ly be located at this place. On the other hand
the event 1021 of Basel was confirmed to be a
real fake.

In the 14th century, the first town-chroni-
cles appeared in Switzerland giving general de-
scriptions of natural phenomena, probably mo-
tivated by a series of disasters in the middle of
this century, e.g., the 1348 «Villach» earth-
quake. The famous 1356 Basel event (Mayer-
Rosa and Cadiot, 1979; Wechsler, 1987) is
hence described in several chronicles, letters
and other documents (e.g., Das rote Buch von
Basel, 1357; Die Verweser des Bistums von
Konstanz, 1356; Senn von Münsingen, 1362;
Closener, 1362; Mueller 1380). For the region
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of Basel the oldest known diary with nature ob-
servations started in 1399 (Anonymous, 1399).
It contains only two earthquakes besides weath-
er and astronomical observations. In the middle
of the 15th century a gap in information exists,
probably because of different local war-activi-
ties during this time.

In the 16th and 17th centuries the frequency
and quality of information in chronicles, di-
aries, official registers and in scientific and reli-
gious documents increased substantially. But
even the most important events of 1584 (11
March, Aigle/VS, Mw = 6.4, Io = VII) and 1601
(18 September, Unterwalden, Mw = 6.3, Io =
= VII) in this period still show large geographi-
cal gaps of the reported places. A damaging
earthquake in 1524 (April, Ardon/VS, Mw = 6.4,
Io = VIII) was only recently found, probably be-
cause it was described only by one (reliable)
witness. This also shows the poor database for
this time period.

In the first half of the 18th century science in
Switzerland was progressing significantly. Many
handwritten documents on several topics of nat-
ural phenomena such as earthquakes were found.
The 1755 Visp earthquake in the Valais attracted
particular attention among reporters because of
the Lisbon earthquake only one month before. In
the second half of the century scientists appar-
ently lost interest in earthquakes. For this time
only private documents such as journals, letters,
etc. are available. The production of newspapers
is only starting in the last part of this period. Ap-
pearing in about 1780 a monthly newspaper

(Neue Zürcher Zeitung) frequently reported on
earthquakes in Northern Switzerland.

In the 19th century the production of news-
papers increased enormously and most infor-
mation on earthquakes for ECOS is taken from
this kind of documents, but also from scientific
papers e.g., published by the Naturforschende
Gesellschaft Zürich (published from 1746).

For the 20th century three different types of
documents were available: newspapers, the an-
nual bulletins of the Swiss earthquake commis-
sion (from 1879) and different official question-
naires (Meldekarten) of the SED (since 1964).
Existing macroseismic data-files could be cross-
checked with foreign databases, especially with
respect to major near border earthquakes.

The completeness of events over the cen-
turies is by no means satisfactory (table I),
which is true also for the neighbouring coun-
tries. It is found that the political situation often
is regarded as more important for a chronicler
than anyway relatively rare earthquakes (i.e. the
French and Swiss revolution at the end of the
18th century). On the other hand, there were pe-
riods of time, when interest in science emerged
again, e.g., 1510-1525 or 1650-1750, and for
which scientists and chroniclers left rich mate-
rial. In general, earthquakes were not in a broad
focus (for different reasons) in the second half
of the 18th century and therefore have been re-
ported rather seldom.

Besides assessing the completeness of a da-
ta set by relatively standardized statistical meth-
ods, it is also interesting to illuminate this aspect

Table  I. Estimated «completeness» of major earthquakes (Intensity ≥ VII) in the new ECOS 2002 catalogue
from the historian’s point of view.

Century Completeness Background situation and comments

Early and High Middle Ages 5-20% Eyewitness reports are only found in few annals of
monasteries in NE Switzerland.

12th and 13th 5-25% Interest in science increased in general, first two earth-
quakes with damage descriptions

14th and 15th 25-50%
Basel 1356-event found widespread public attention; sen-
sitivity of the observers increased in the towns; improved
education; paper mills and printing introduced

16th and 17th 50-75%
Lack of sources for mountain areas (e.g., Graubünden,
Central Switzerland, Ticino and Valais), where reliable
sources appear only slowly



study was to obtain for the first time homoge-
neous and comparable output parameters for all
nuclear sites in Switzerland.

With the availability of instrumental data and
also the use of sophisticated computer codes in
1995 an update of seismic hazard assessment for
10 selected cities in Switzerland could be made
(Rüttener, 1995). The main point in this study
was the explicit implementation of uncertainties
into probabilistic hazard calculations. The princi-
pal output was defined by seismic intensity as pri-
mary ground motion. For the re-evaluation of
macroseismic data in the respective catalogue (in-
cluding the production of attenuation relation-
ships for strong earthquakes) about 1 personal
year was scheduled. This study showed unex-
pected large uncertainties in the resulting ground
motions, especially for recurrence times larger
than 1000 years. It also demonstrated the impor-
tance of a careful evaluation of the uncertainties
in the basic catalogue data and hence the impor-
tance of an intensified and refined investigation
of historical earthquake material in general.

The hitherto most sophisticated seismic haz-
ard assessment project (PEGASOS) was started
in 2000, initiated by the Swiss Agency for the
Safety of Nuclear Installations (HSK). The
spectral ground motion accelerations have to be
assessed for much larger return periods (≥ 1Mio
years) than considered previously. This required
a new effort in historical earthquake investiga-
tion, which was performed by a specialized
group of historians and seismologists at the
Swiss Seismological Service (ECOS, 2002b).

Numerous groups and individuals have
completed a number of most sophisticated stud-
ies of historical earthquakes in Europe in the
past two decades. They have brought this field
to a very high scientific standard. However, a
deficit in some points may still be recognized:

– The full harmonization of historical earth-
quake data and catalogues across political bor-
ders in Europe is not yet achieved.

– The common assessment of intensities
through internationally coordinated field obser-
vations is still in its infancies, certainly on Eu-
ropean level.

– The proper implementation and practical
use of common intensity scales (EMS-98) must
be enhanced.

628

Dieter Mayer-Rosa and Gabriela Schwarz-Zanetti

from a historian’s point of view. However, this
method is much more complex, since local his-
torical aspects make this assessment very uncer-
tain for the whole country. The historians of the
ECOS group do, therefore, not feel very com-
fortable with the generalized table I.

Very helpful in the evaluation of sources
were the comments of Alexandre (1990), who
examined critically the printed primary sources
of central European earthquakes, which are be-
lieved to be as complete as possible for the time
covered between 394-1250.

A special problem was the association of
identical events in documents of different can-
tons, due to the varying calendars used in paral-
lel in Switzerland between the 16th and 19th
century. Some catholic cantons had already
adopted in 1584 the Gregorian change of 1582,
others followed in 1587 (Unterwalden) or 1655
(Valais). The protestant cantons changed much
later between 1701 and 1724 and the last one in
1812 (Graubünden). To make it even more com-
plicated for the analyst, private sources changed
at will and sometimes without any indication.
This obviously led to duplications in earlier cat-
alogues, which could be eliminated in ECOS.

6.  Conclusions

The investigations of historical earthquakes
in Switzerland in the past 25 years were mainly
triggered and sponsored by seismic hazard proj-
ects. Among them are the requests of regulato-
ry or government bodies to assess the hazard
and risk for nuclear installations, hydroelectric
plants and zoning in connection with engineer-
ing building codes. The expected output of such
projects has set the main guidelines for the
composition of parameters in the catalogues.
Seismic intensity was the primary ground mo-
tion mapping parameter for the 1978 seismic
hazard project (Saegesser and Mayer-Rosa,
1978). Therefore the main efforts have been
spent to produce reliable intensity values in the
catalogues and all attenuation relationships
were elaborated in this way. For the compila-
tion of the first comprehensive catalogue for the
1978 hazard study only 6 personal months
could be invested. The main goal of this hazard
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– The unification of methods and proce-
dures used in historical investigations in Europe
should be enforced.

The investigation of historical earthquakes
deserves to be put on a new level of intensified
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