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Abstract

In Colombia are available a discreet number of historical seismology investigations, dating back 50 years. This
paper reviews basic information about earthquakes studies in Colombia, such as primary sources, compilation
of descriptive catalogues and parametric catalogues. Father Jesis Emilio Ramirez made the main systematic
study before 1975. During the last 20 years, great earthquakes hit Colombia and, as consequence, historical seis-
mology investigation was developed in the frame of seismic hazard projects.
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1. Introduction

The Colombian territory located in the
northwestern corner of South America, is the
place of convergence of three lithospheric
plates: Nazca, Caribbean and South American.
The movement of these plates produces large
deformation zones characterized by the pres-
ence of different types of geologic faults (Paris
et al., 2000). The region surrounding these
faults has produced several destructive earth-
quakes in the past centuries. The most signifi-
cant earthquake in casualties and financial loss
occurred on 20 January 1999 in the coffee
growing region (Armenia earthquake), with
magnitude 6.2 and Inax = X MM 56; it killed
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1230 people and destroyed more of 5600
homes, the economic impact of this earthquake
symbolizes a direct economic loss of approxi-
mately US$ 1.8 billion (Cardona, 1999).

Most of the studies carried out for Colom-
bian strong earthquakes give information only
on epicentral coordinates and magnitude.
Moreover, incomplete reports of building dam-
age in the main affected cities conclude some-
times in a layout of incomplete isoseismal
maps. Also, it cannot be assumed that all the
earthquakes with intensity (/o = VII) that have
happened in Colombia are included in the exis-
tent seismic catalogues.

The first scientific effort to map the earth-
quakes with epicentres in Colombian territory
was carried out by the geographer Francisco
Javier Vergara y Velasco (Vergara y Velasco,
1906a; Vergara y Velasco, 1906b), who pub-
lished the first seismological map of the coun-
try and wrote some notes on its historical seis-
micity (Vergara y Velasco, 1898). Another im-
portant contribution to the seismic history of
the country are the studies carried out by the Je-
suit priest Simén Sarasola (1924, 1937). Many
investigators consider him the father of seis-
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mology in Colombia, because in 1923 he in-
stalled the first three seismographs in Colom-
bia, and in 1941 participated in the creation of
the Geophysical Institute of the Andes, which
included also a meteorological observatory.

The first systematic work on historical seis-
micity in Colombia from the 16th century, is
History of the Earthquakes in Colombia by the
Jesuit priest Jestis Emilio Ramirez, published
for the first time in 1969 and reissued in the
year 1975. The main seismic catalogues for the
Colombian territory are those by Ramirez
(1975a), CERESIS (1985), ITEC (1988), and INGE-
OMINAS (1993, 2002). Most of these catalogues
are based on Ramirez’s work.

Recent contributions to the knowledge of the
seismic history of Colombia have been made by
Espinosa who has also partially revised the seis-
mic catalogues. New seismic events, previously
ignored (Espinosa, 1994b-d), have been included
in the catalogues and at the same time some
doubtful seismic events were discarded, after be-
ing recognized as other type of natural events
(Espinosa, 1994e-f).

2. Historical background
2.1. Early compilations

During the first century of Spanish colonial
times, only special chroniclers and curious per-
sons dedicated their time to narrate what occurred
in the towns seriously affected by earthquakes.
Early compilations of Colombian historical earth-
quakes are found in personal notes and autobi-
ographies, containing information on earthquake
records in different time periods, made by some
foreign scientists and a few nationals, with suffi-
cient education and interest in science and histo-
ry, who dedicated themselves to recording and de-
scribing the earthquakes felt in their own locali-
ties. Such compilations, which have a local char-
acter and are only partial, can nevertheless be
considered as the first seismic catalogues of
Colombia, among which are the documents of
Luis Vargas Jurado (edited by Caballero in 1902),
the list of Don Santiago Pérez de Valencia (edited
by Acosta in 1849 as quoted by Espinosa, 1997)
for Popayéan, since 1800 through 1841, that of
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Don José Maria Caballero (1902), from 1813 to
1819. In the middle of the century there were his-
torical sources as Boussingault (1829, 1833,
1835), Acosta (1828) and international scientists
such as Montessus de Ballore (1884) and others,
who collected and catalogued seismic data. These
authors are mentioned by Ramirez (1975a), CERE-
SIS (1985) and Espinosa (1997, 2004).

Luis Vargas Jurado was an employee of the
«Nueva Granada» viceroyalty, who wrote a diary
in Santa Fe de Bogota, which is the oldest docu-
ment with information on natural phenomena and
their consequences in Colombia from 1703 to
1780. This work was published in 1902 by José
Maria Caballero. The main earthquake quoted by
Vargas Jurado occurred on 18 October 1743 and
was felt in Bogota, surrounding areas and the
eastern Colombian region (Vargas Jurado, 1902).

Santiago Pérez de Valencia was a dignified
gentleman and member of the parliament, who
made a compilation of earthquakes felt in
Popayan City from 1785 to 1841. This work is
the oldest site catalogue in Colombia. The year,
month, hour and sometimes the effects and du-
ration of the earthquakes are provided in
chronological order. The catalogue by Santiago
Pérez was published by Joaquin Acosta in Paris
in 1849 (Espinosa, 1997).

José Marfa Caballero was an infantryman of
Santa Fe de Bogota in the independence wars of
Colombia. In the military campaign, Caballero
wrote in his daily personal notes from 1813 to
1819, within which are found the descriptions of
the effects caused by great and small earthquakes
in Santa Fe de Bogota. When the war finished in
1819, Caballero continued his diary adding infor-
mation on previous events in Santa Fe de Bogota
among which are the 1743 and 1785 earthquakes
that were very destructive. His compilation in-
cludes 1600-1819. Earthquakes outside the city of
Santa Fe de Bogota are also described, for in-
stance the Honda earthquake in 1805, located in
the region of the middle Magdalena valley in
Colombia. This document was published in 1902
(Caballero, 1902).

The first synthesis of Colombian historical
seismology was written in 1898 (fig. 1) by Fran-
cisco Javier Vergara y Velasco in the journal
Anales de Ingenieria de Bogotd (Vergara y Velas-
co, 1898). Vergara y Velasco was a high-grade of-
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ficer, an academic and distinguished professor,
who compiled records from secondary sources
such as classical books of national history of
Colombia, Venezuela and Ecuador and regional
history of Colombia. As a result of this study, a
chronological compilation of textual descriptions
of earthquakes and volcanic eruptions from 1530
to the end of the 19th century, was obtained. He
published the first seismological map of Colom-

bia, which includes the epicentres from his cata-
logue (Vergara y Velasco, 1906a). This document
is the base for the study by Ramirez (1975a).

2.2. The first investigations

Between 1930 to 1960 research on regional
historical seismology were made by different

Beginning of seismic hazard and microzonation studies
1990 [ iTEC-IsA, 1988 |«
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| Goberna et al., 1985 |
| Ocola, 1984 “
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| mECisa 1979 |
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R
1960 I Ramirez, 1958b |
|
! Ramirez, 1954 |
6] ! Ramirez, 1952 |
D | Ramirez, 1948 |
1945 | Ramirez and Forero, 1947 | |
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| Ramirez, 1933 |<——\—
A ¥ —| Sarasola, 1924
1930 4 |
! Rudolph and Szirtes, 1912 |
|Vergara y Velasco, 1906a |
Chronicles, letters and historical reports of strong earthquakes
1900 occurring in previous centuries
| Vergara y Velasco, 1898 I_ (see Ramirez, 1975a and Espinosa, 2004)
National Catalogue Regional and local Macroseismic studies
Studies and Catalogue of a specific earthquake

Fig. 1. Family tree of the contribution to the seismic history and specific earthquakes in Colombia before 1990.
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authors from Pasto City, Popayan City and Tun-
ja City among which are the historians Arcesio
Aragén, Ramon Correa, the lawyer Ignacio Ro-
driguez Guerrero and the father Jests Emilio
Ramirez. Aragén published works about histo-
ry of Popayan and compilations about data of
Purace volcano (Aragén, 1926). Correa pub-
lished a paper about damage caused by great
earthquakes in Boyaca region, among which are
the 1827, 1884, 1917, 1928, 1961 and 1962
earthquakes (Correa, 1962). Rodriguez Guer-
rero was the author of historical, geographical
and literary books. Rodriguez Guerrero pub-
lished a compilation about volcanic eruptions in
Galeras and Dofia Juana Volcano and earth-
quakes occurred in Colombian southern region
from the epoch of the Spanish conquest to his
days (Rodriguez Guerrero, 1959, 1961). It is
worthwhile to highlight that earthquakes and
volcanic eruptions were studied on the same
level, in this manner other compilations were
made by Muifioz (1925), Friedlaender (1927)
and Forero Duran (1933). Ramirez (1975a) and
Espinosa (1997, 2004) quote these authors.

2.3. Studies by Ramirez

The investigation of Colombian historical
seismicity started with the studies of Jesus
Emilio Ramirez, a geophysicist and Jesuit
priest, born in 1904 in the small town of
Yolombo not far from Medellin, in northern
Colombia and dead in 1981 in Bogota. He was
a co-founder in 1941 of the «Instituto Geofisi-
co de los Andes Colombianos» (today «Institu-

Table I. Parametric catalogues in Colombia.

to Geofisico Universidad Javeriana»). For 38
years, he served as Director of this institution
and he is considered one of the pioneers of seis-
mology in Colombia. He produced studies
about some individual earthquakes from 1933
to 1981 (fig. 1).

Ramirez published compilations about his-
torical seismicity in Colombia (Ramirez, 1933,
1937, 1947, 1958a, 1968, 1969). The whole
study was finished and published in 1975 with
the name Historia de los terremotos en Colom-
bia (Ramirez, 1975a). This document is divided
into three parts: 1) introduction to seismology,
description of Colombian volcanoes and histo-
ry of volcanic eruptions in Colombia;
2) Colombian historical seismicity; 3) descrip-
tion of the seismicity and seismotectonic map
of Colombia and compilation of the first
Colombian seismicity catalogue.

The systematic compilation of historical
sources made by Ramirez supplied records for
250 earthquakes with textual description from
16th to 20th century. The first Colombian event
described is the 1566 earthquake in the
Popayan and Cali region; the historical compi-
lations which quote this event are Arroyo
(1907) and Aragén (1941). The last earthquake
described is 12 July 1974 in the Juradé region.

The historical references investigated by
Ramirez are contemporary sources of informa-
tion about the earthquake like chronicles, let-
ters, historical books, daily newspapers, scien-
tific articles, historical compilations of cata-
logues and individual earthquakes, personal
communications, records of public offices, lo-
cal seismological records and international

Author Period Number of earthquakes included/Century
16th 17th 18th 19th 20th Total
Ramirez (1975a) 1566-1974 2 8 23 187 1036 1256
CERESIS (1985) 1566-1995 3 6 31 220 10828 11088
INGEOMINAS (1998) 1541 1998 5 2 53 240 4807 5127

mp = 4.0
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seismological summary. Some of these sources
give a relatively good description of damage,
others give a highly accurate timing but only re-
port that the earthquake was felt in distant
places with no information of damage. Among
the historical sources are Acosta (1828),
Boussingault (1829, 1833, 1835), anonymous
sources as for example «Letras Anuas de la
Compaiiia de Jesus de la Provincia del Nuevo
Reino de Granada» from 1638 to 1643, histori-
cal records of public offices found in the Na-
tional Archive in Bogota and regional archives
as for example the Archivo Central del Cauca
in Popayan. Historical compilations are quoted
as for example Caballero (1902) and Febres
Cordero (1931). In conclusion, the study by
Ramirez (1975a) is well documented, it sup-
plies good quality information from primary
and secondary historical sources to be interpret-
ed in seismological terms.

3. Earthquake parametric catalogues
3.1. Ramirez catalogue (1566-1974)

The first historical and instrumental earth-
quake catalogue of Colombia appeared in
Ramirez (1975a). This catalogue includes a total
of 1256 events (table I). For each event the earth-
quake parameters are provided: date, epicentral
coordinates and locality, earthquake intensity and
depth. For the parameters of location of historical
earthquakes, the method followed by Ramirez

consisted in locating the epicentre of an earth-
quake in the places where the effects and damage
were the greatest. In the case of damage and effect
reports approximately equal in two different lo-
calities, the epicentre was located mid-way be-
tween them (see for example Ramirez, 1954;
Ramirez, 1975b). If the damage and effects were
greater in one locality than in the other the epi-
centre was located at a distance inversely propor-
tional to such effects. For the most recent events
the epicentre and depth were defined by instru-
mental methods (see for example Ramirez,
1967a; Ramirez, 1971).

Epicentres of earthquakes that occurred in
bordering countries (Ecuador, Panama, Peru
and Venezuela), whose effects were felt in
Colombia, are included. For historical events
the depths are not given, however in some cas-
es the depth of earthquakes was assumed em-
pirically using the isoseismal map (Ramirez,
1975b). The intensity scale used by Ramirez
ranges from I to III and has an approximate cor-
relation with the Modified Mercalli Scale of
1956 (MMS56): 1) I corresponds to III, IV and V;
i) II corresponds to VI, VII and VIII; iii) I
corresponds to IX, X, XI and XII.

3.2. CERESIS catalogue (1566-1995)

The catalogue of earthquake parameters for
Colombia was compiled by CERESIS (Centro Re-
gional de Sismologia para América del Sur) dur-
ing the project «The Program for the Mitigation

Table II. Number of earthquakes and IDP included in the Colombian intensity database of CERESIS (1566-1981).

Century Number of Number of IDP/Century
earthquakes included
16th 2 5
17th 5 16
18th 10 61
19th 26 210
20th 145 1805
Total 188 2097
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HYP CO00005 1566.00.00 24:00:00 3.000
CO CALI 3.45
CO POPAYAN 2.45

HYP CO00010 1595.03.12 16:00:00 4.500
CO VOLCAN RUIZ 4.55
CO MARIQUITA 5.20
CO HONDA 5.20

-76.500 5.0 Mg 7™M 2
-76.53 995 7M TPRG 801
-76.62 1738 7M TPRG
-75.400 4.0 M; ™M 3
-75.46 5300 7 M TPRG 801
-74.90 495 4 M TPRG
-74.93 225 4 M TPRG

Fig. 2. Example of CERESIS database format (CERESIS, 1985).

of Earthquake Effects in the Andean Region»
(known as project SISRA, CERESIS, 1985, available
through http://www.ceresis.org). The catalogue
has been compiled using macroseismic and in-
strumental data related to earthquakes from
1566 to 19 January 1995. The CERESIS catalogue
contains events without a lower limit of magni-
tude (table I). The main focal parameters are
listed (CERESIS, 2003). The compilation of the
catalogue was divided in two parts. One was the
historical catalogue, where the main biblio-
graphical source was Ramirez (1975a). The
second was the instrumental one beginning af-
ter 1900 (Goberna et al., 1985).

For the parameters of location of historical
earthquakes, the method used is that described in
the Ramirez catalogue (Ramirez, 1975a). The
evaluation of epicentral intensities used the Mod-
ified Mercalli Scale of 1956. For historical events
the depths are not given. The magnitude, for his-
torical earthquakes, is based on the formula of
Gutenberg and Richter for shallow earthquakes of
California: M =1+2/3 I or on the tables of
equivalence which have been calculated from this
formula (Richter, 1958; Bath, 1967).

The instrumental catalogue was compiled
using data from international sources and from
local instrumental networks.

3.3. The Colombian earthquake catalogue
(1566-1998)

The earthquake catalogue for Colombia is a
parametric hypocentre catalogue which has
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been compiled, updated and homogenised in
magnitude M by INGEOMINAS (Colombian Geo-
logical Survey) (INGEOMINAS, 1993, 1995a,
1995b, 1997, 1998, 1999a and 2002) using his-
torical and instrumental data, available through
http://bases4d.ingeominas.gov.co:10084/. The
Colombia earthquake catalogue covers a time
period from 1566 to June of 1998 (table I).

For each event there is a line providing the
main focal parameters. Quality factors for time,
epicentre, depth, and magnitude have been as-
signed for most of the events. The bibliograph-
ic sources are given. The lower magnitude cut-
off has been set to 4.0 my, (M, = 2.4). The cata-
logue includes aftershocks. A description of the
hypocentre catalogue format can be found in IN-
GEOMINAS (1995b).

The historical sources compiled are second-
ary, i.e. catalogues from Ramirez (1975a),
CERESIS (1985), 1TEC-I1SA (1988), 0sso (1996),
1sc and NEIC, and Catalogue of Colombian Na-
tional Seismological Network (INGEOMINAS,
2002).

3.4. Intensity database: CERESIS (1566-1981)

The CERESIS intensity database for Colom-
bia (CErREsIs, 1985, available through
http://www.ceresis.org) contains 2097 Intensity
Data Points (IDP) related to 188 events from
1566 to 1981 (table II) (Gémez et al., 2002).
The proposed epicentre and macroseismic pa-
rameters come either from the critical analysis
of the different historical sources or from spe-
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cific studies. The main bibliographical sources
are Ramirez (1975a) and the Archive of the In-
stituto Geofisico de los Andes (Goberna et al.,
1985).

The format of the CERESIS intensity database
(fig. 2) has two types of record. For each event
there is a first line providing the parameters
(epicentral coordinates, epicentral or maximum
intensity, magnitude, depth, number of related
IDP — although not always reported) of an
earthquake; in the following lines, the IDP re-
lated to the earthquakes are listed. All intensi-
ties are given using either the MM 56 or MSK
(Medvedev-Sponheuer-Karnik) macroseismic

scale. The investigator who assigned the inten-
sity value is identified as «interpreter» (TPRG
in fig. 2). The references are given with a code
(801 in fig. 2). References given in the CERESIS
database do not allow one to distinguish which
event and/or data point is supported by which
source.

A description of the catalogue format is giv-
en in Goberna (1985), including the list of the
«interpreters» and the references they have used.

Figures 1 and 3 summarize the background
of the historical seismic investigations in
Colombia, including catalogues, in the periods
before and after 1990 respectively.

INGEOMINAS, 2002 —.l

Espinosa, 2004

‘ Arango and Tabares, 2002 ‘

| Salcedo, 2002 |

‘ INGEOMINAS et al., 1999b ‘
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f

| Salcedo, 1999 |

‘ Goémez et al., 1999 ‘

‘ INGEOMINAS, 1998 |

Espinosa, 1999 ‘

=

Espinosa, 1996a

I
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Espinosa, 1996b ‘
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INGEOMINAS, 1995b ‘ Gonzalez and Ospina, 1995 Pulido and Tapias, 1995
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R Romero et al., 1994
Martinez et al., 1994
Espinosa, 1994b, c, e
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Aristizabal et al., 1993

D INGEOMINAS, 1993

A

Arango and Velasquez, 1993

| Espinosa, 1992a, b
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A

= INGEOMINAS, 1986

Beginning of seismic hazard and microzonation studies, which considered Ramirez’s and other
National Catalogues as the starting point for knowledge of the historical seismicity

National Catalogue

Regional and Local
Studies and Catalogues

Macroseismic studies
of a specific earthquake

Fig. 3. Family-tree of the seismic history and macroseismic analysis of a specific earthquake as contribution to
the seismic hazard and microzonation studies in Colombia after 1990.
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4. Most recent investigations

4.1. Studies by Espinosa

During the last 20 years, cities as Popayan,
Pereira and Armenia have been affected by

great, shallow earthquakes. Regional seismic
hazard studies began after of the Popayan
earthquake, which occurred on 31 March
1983, and the first national building code was
developed and adopted in 1984. In both of
these national projects, the role played by his-

Table III. Main seismic hazard projects in Colombia with historical seismicity studies.

Type project, Historical seismicity
date and place Study Remarks
Regional Espinosa Intensive and extensive research of regional historical sources.
1985-1992 (1992b, 1996b) Analysis of historical sources.
Valle del Regional catalogue.
Cauca Analysis of seismogenic sources.

Microzonation
1988-1992
Popayan

Regional and
Volcanic Hazard
1989

Manizales

Regional
1994
Medellin

Microzonation
1993-1995
Bogotd

Regional
1996
Pereira

Microzonation
1997
Bucaramanga

Espinosa
(1992a, 1994f)

Jaramillo and
Arango (1994)

Arango and
Velasquez (1993)

Espinosa
(1994a, 1994b,
1994c, 1994d,
1994e)

Espinosa (1996a)

Salcedo (2002)

Intensity map for main events.
Example of historical earthquakes studied: 1766.

Intensive and extensive research of local historical sources.
Study of 1983 Popayan earthquake.

Analysis of historical sources.

Analysis of regional seismicity.

Local effects.

Intensity map.

Analysis of local seismogenic sources.

Example of historical earthquakes studied: 1736, 1751, 1817,
1878, 1885, 1906, 1936.

Intensive research of regional historical sources.
Analysis of sources.

Intensive research of local historical sources.
Descriptive site compilation.

Intensive and extensive research of local historical sources.
Analysis of historical sources.

Local effects.

Isoseismal intensity maps for main events.

Example of historical earthquakes studied: 1805 with Inax = 9;
1785, 1827, 1917 with Iy = 8; and 1743, 1826, 1923 and 1967
with Ip = 7.

New events: 1616, 1644.

False quake as: 1687 in Santa Fe de Bogotd.

Intensive and extensive research of regional historical sources.
Analysis of historical sources.

Isoseismal intensity maps for main events.

Historical and recent earthquakes as: 1938, 1961, 1962, 1979,
1991, 1995.

Intensive research of local historical sources.
Analysis of historical sources.
Descriptive and parametric site catalogue.
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torical seismology turned out to be very im-
portant.

Espinosa, using primary and secondary his-
torical sources, studied historical regional seis-
micity in the frame of seismic hazard projects
(fig. 3 and table III). These historical sources
have been consulted in national, regional and
local archives and libraries of historical cities as
Popayan, Pasto, Cali, Buga and Bogota, includ-
ing the Archivo General de la Nacion.

The studies by Espinosa, which include his-
torical and seismological analysis of local and
regional seismicity, are considered intensive
and extensive (Espinosa, 2004) and will be
available through http://www.accefyn.org.co/

4.2. Main problems in historical research

As in many other countries, the main prob-
lems encountered in historical studies in
Colombia regard: manuscript reading due to the
physical deterioration documents or to the
grammatical and calligraphic language evolu-
tion, change of place-name, etc. Moreover, in
Colombia, the completeness and reliability of
historical earthquake documents depend on
many elements, such as population density and
socio-cultural background in the different re-
gions in the country. As a consequence, the dis-
tribution of historical earthquake documents is
not balanced. Most of them are concentrated in
the main historical cities, such as Bogota,
Popayan, Pasto and Tunja.

Another problem is the presence of false
quakes included in primary historical sources.
For example, a flood of the San Cristobal river
is proposed to explain the terrible and mysteri-
ous roar which terrified the town of Santa Fe de
Bogota during the night of Sunday 9 March
1687 which was reported as an earthquake in
some texts and catalogues (Espinosa, 1994e).

4.3. Isoseismal maps

The «Atlas Macrosismico de Colombia» by
Salcedo Hurtado and Goémez Capera (2000)
contains a compilation of 35 isoseismal maps of
about the same number earthquakes and covers
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a time period from 1812 to 1999. The isoseis-
mals maps are presented in chronological order.
Every map contains at least three isoseismals. In
this compilation the macroseismic field were se-
lected from the following sources: Ramirez
(1948, 1953, 1975a, 1975b), Vall (1950),
Fiedler (1961), Woodward-Clyde Consultants
(1981), Sarria (1985), Meyer et al. (1986),
Coral and Salcedo (1992), Romero et al. (1994),
Salcedo (1994), Espinosa (1994d, 1996a), Puli-
do and Tapias (1995), Gomez Capera et al.
(1999). In this atlas, macroseismic parameters
from isoseismals are proposed for every earth-
quake in a database format: macroseismic epi-
centre, macroseismic focal depth, epicentral
distance, epicentral elongation distance, trans-
verse of epicentral elongation distance, direc-
tion of elongation, isoseismal area and attenua-
tion coefficient. The macroseismic epicentre
was determined as the barycentre of the macro-
seismic field. The epicentral distances were de-
termined using «equivalent circle» method, by
setting them equal to the average radii of equiv-
alent concentric circles having areas equal to
that encompassed by the corresponding isoseis-
mals. The attenuation coefficient was deter-
mined by the Kovesligethy formula. Different
intensity scales were used for the construction
of the isoseismal maps: Rossi-Forel scale (RF
scale), the Modified Mercalli Scale of 1956
(MM56), the Medvedev, Sponheuer and Karnik
scale (MSK), the Mercalli-Cancani-Sieberg
scale (MCS) and the European Macroseismic
Scale-92 (EMS92). This atlas is available
through http://www.ingeominas.gov.co/

4.4. Site catalogues and others

The site catalogue of Medellin (Arango and
Velasquez, 1993) is a seismic-historical cata-
logue of Medellin and Antioquia region in
Colombia with commentary, it was made in the
framework of Medellin seismic hazard study
(table III). A chronological relation of effects of
49 earthquakes in the region studied is listed.
The historical sources are dated in the time peri-
od from 1730 to 1979. The historical sources
consulted are: Ramirez (1975a), CERESIS (1985),
Woodward-Clyde Consultants reports (e.g.,
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1981), local chronicles, national and reports
from local newspapers, bulletins, magazines,
university theses, regional and local historical
books.

The catalogue of the effects of recent earth-
quakes (Salcedo Hurtado and Gémez Capera,
1998) is a compilation of historical records of
63 earthquakes that occurred in the 19th and
20th century in Colombia, in chronological or-
der. This study is in database format with infor-
mation on historical source, date, location and
descriptions of earthquake effects at single lo-
calities. Additionally, there is a parametric cat-
alogue (date, coordinates, site and bibliograph-
ic source) on 63 earthquakes studied. The total
number of bibliographic sources is 41 among
which historical books, magazines, technical re-
ports, studies, reports from national and local
newspapers and others available at the archives
and libraries in Bogota. The catalogue is available
through http://www.ingeominas.gov.co

INGEOMINAS (1999¢) compiled a wall map of
epicentres of M = 5.5 and . = VII earthquakes
from 1566 to 1999. This historical map lists the
date, coordinates, locality, magnitude and maxi-
mum intensity of the earthquakes. Some inset
maps show the isoseismals of great earthquakes
that hit Colombia between 1875 and 1999 (Sal-
cedo Hurtado and Gémez Capera, 2000).

The site catalogue of Bucaramanga (Sal-
cedo Hurtado, 2002) is a seismic-historical cat-
alogue with commentary and also a site cata-
logue of the effects in Bucaramanga city and
metropolitan area from 1644 to 1997. The Bu-
caramanga site catalogue has hypocentral pa-
rameters of 69 earthquakes (date, epicentral co-
ordinates, focal depth, magnitude, epicentral in-
tensity and quality). This study was made in the
framework of the Bucaramanga seismic micro-
zonation project (table III). The main historical
sources consulted are Ramirez (1969, 1975a,b)
and reports from local newspapers available at
the archives and libraries in Bucaramanga.

Relationships between intensity, focal depth
and epicentral distance for earthquakes in
Colombia have been recently investigated. The
isoseismal maps for 34 earthquakes in different
parts of Colombia were analysed to study the
focal depth (Gémez Capera and Salcedo Hurta-
do, 2000) and the attenuation of intensities with
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distance (G6émez Capera and Salcedo Hurtado,
2002). These estimates are based upon the
Blake-Shebalin and K&veslighety models.

5. Conclusions

The historical seismicity of Colombia is not
documented before the Spanish arrival in the
16th century. Descriptive compilations and
parametric catalogues are available covering
the time period between 16th and 20th century.

The main studies on historical seismicity of
Colombia can be grouped in two categories. The
first comprises the work by Ramirez and all sub-
sequent studies based on this compilation.
Ramirez published a descriptive compilation and
parametric catalogue of the seismicity occurred
between 1566 and 1974, which identifies the
most important destructive events through pri-
mary and secondary sources found in National
and regional archives and libraries of Colombia.
This compilation and catalogue is a very impor-
tant guide for the knowledge of the seismic his-
tory of Colombia, since it has been intensively
used by CERESIS and INGEOMINAS to compile the
most recent parametric catalogue of Colombia.

In the second group are included the studies
by Espinosa, in the framework of seismic haz-
ard projects. Espinosa found new historical
sources and earthquake records that he was able
to locate in time and space.

Despite the important contributions of Es-
pinosa’s work, which partially supplement
Ramirez, the seismic catalogues in Colombia
cannot be considered complete. According to
Ambraseys et al. (1983), in a general way the
data contained in seismological catalogues
need a meticulous revision and reinterpretation.
For the Colombian catalogues, this has not been
done for the entire period corresponding to the
historical seismicity.

The studies of historical seismicity have been
carried out in an inhomogeneous way, benefiting
the needs of the main cities or of the more de-
veloped regions, which required seismic hazard
analysis for microzonation studies, in this frame-
work, compilations, site catalogues and isoseis-
mal maps have been developed by different au-
thors but more efforts are still needed.
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The different historical seismic catalogues
done for the Colombian territory have not
shown meticulous efforts to calculate seismic
parameters such as epicentre and focal depth
that might be used reliably for the solution of
the problem of the seismic hazard. This is a
great task for future research.
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