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PRESENTACION

La region de Latinoamérica y el Caribe, es un complejo mosaico tecténico donde convergen los esfuerzos
producidos por la interaccién entre varias placas litosféricas, y donde grandes sistemas de fallas con actividad, entre
moderada y alta, afectan a una parte significativa de su poblacién (mas de S00 millones de habitantes). Dado el
auge de la actividad minero-energética, en esta zona se despliegan grandes proyectos de exploracién de recursos
cuya recuperacion futura generard importantes cambios en vastas zonas del continente americano. Bajo el actual
entorno geodinémico y las expectativas extractivas orientadas al desarrollo socio-econémico, afloran
cuestionamientos sobre el impacto de la actividad antrépica y la inestabilizacién de los sistemas tecténicos de
relevancia regional.

Muchos estudios geofisicos, tanto tedricos como aplicados, han sido realizados en diferentes regiones de
Latinoamérica y el Caribe, principalmente desde la segunda mitad del siglo XX. Como en el resto del mundo,
basicamente dos tendencias han marcado su desarrollo: la evaluacién de amenazas naturales y la exploracién de
recursos. Los principales elementos orientados al avance de este conocimiento sismoldgico, y en general geofisico,
han sido: (a) la estructura de la corteza y del manto superior, (b) entender la evolucién tecténica regional, (c)
estimar la amenaza sismica regional y local, y (d) modelar la geometria de estructuras de trascendencia econdmica.
Por su parte, la regién ha sido testigo de un crecimiento desmesurado en las grandes ciudades, evidenciado por el
aumento progresivo de desigualdades sociales y econdmicas, y que generan a su vez un incremento en los niveles de
vulnerabilidad; los cuales unidos a las particularidades de amenaza sismica alta, configuran un contexto de riesgo
sismico alto.

En este Evento se abordarin los resultados mas relevantes asociados al comportamiento sismotecténico en la
region, las implicaciones del uso de métodos exploratorios activos sobre las condiciones tectdnicas; la
trascendencia socio-econémica asociada a la exploracién y explotacién de recursos mediante aproximaciones no-
convencionales y su impacto social, y que permitan contribuir al desarrollo sostenible.

Son bienvenidas contribuciones de todo el mundo.
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PRESENTATION

The Latin-American and Caribbean region is an area with a very complex tectonic setting, where stress and strain
generated by the interaction of several lithospheric plates is being absorbed. Several regional fault systems, with
moderate and high activity, represent a hazard for a significant part of the population (more than 500 million
inhabitants). Given the recent developments in the mining and energy industries, a great deal of exploration has
been focusing on this part of the world, and the potential extraction of mineral resources is going to generate
important changes in vast areas of the American continent. Considering the geodynamic framework and the
expectation of the extraction of economic resources, questions about the impact of human activities and the
possible destabilizing of the relevant tectonic systems are raised.

Many theoretical and applied geophysical studies have been developed in different regions of Latin-America and
the Caribbean, mainly since the second half of the 20" century. There have been basically two motivations to
carry out these studies: The evaluation of natural hazards and the exploration of economic resources. Such studies
have mainly focused on the knowledge of: (a) the structure of the crust and upper mantle, (b) the regional tectonic
evolution, (¢) the local and regional seismic hazards, and (d) the geometry of geologic structures of economic
iterest.

This part of the world has witnessed an excessive and disproportionate growth in the number of urban centers,
evidenced by the increase in economic and social gaps. This situation puts a great portion of the population at a
high level of vulnerability, which in addition to the natural hazard in the region, configures a scenario of high
seismic risk.

In this academic event, the relevant results associated with the seismotectonic behavior of this part of the world
will be addressed, as well as the implications of active exploration of the tectonic conditions, the socio-economic
impacts of exploration and extraction of economic resources, and the implementation of non-conventional
techniques for exploring and mining that can contribute to sustainable development.

We welcome contributions from around the world.
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TIME TABLE

Time
9:00 - 9:20
9:20 - 9:40
9:40 - 10:00

10:00 - 10:20
10:20 - 10:40

10:40 - 11:00

11:00-11:20
11:20-11:40
11:40 - 12:00
12:00-12:20
12:20-12:40

12:40 - 14:00

14:00 - 14:20
14:20 - 14:40
14:40 - 15:00
15:00-15:20
15:20- 15:40

15:40 - 16:00

16:00 - 16:20
16:20 - 16:40
16:40 - 17:00
17:00 - 17:20
17:20- 17:40

18:00

Wednesday July 23 Thursday July 24 Friday July 25
Room 1 Room 2 Room 3 Posters Room 1 Room 2 Room 3 Posters Room 1 Room 2 Room 3 Posters
Opening Ceremony ESGA-2
Inauguration Commercial Exhibition TSHR-2 VMST-1 RMTS-1 SHLC-6 CTEM-1 VMST-3 SMIL-1 ANST-2
Plenary Lecture (Domenico Giardini) SR SR
Coffee break Coffee break Coffee break
AGTE-2
T5HR-1 ECGS-1 GSES-1 SHLC-5 SHLC-3 VMST-2 IDLM-1 TSHR-3 RTS5G-1 ESGA-1 RMTS-2 RMTS-3
GS5ES-5 GSES-6 VMST-5
SHLC-1 ECGS-2 SNOP-1 SPSP-2 SHLC-4 SZPR-1 GSES-2 VMST-4 AGTE-1 ANST-1 GSES-4 CTEM-2
IDLM-4 SMIL-2
Coffee break Coffee break Coffee break
Plenary Lecture (Gdran Ekstrom)
SHLC-2 SP5P-1 SNOP-2 IDLM-3 IDLM-2 SZPR-2 GSES-3 SZPR-3 -
Closing Ceremony
ECGS-3
i SZPR
LACSC Council “Challenge (subduction
: " zone
Meeting Bowl" SEG b ek

SCIENTIFIC SESSIONS

Code

AGTE
ANST
CTEM
ECGS
ESGA
GSES
IDLM
RMTS
RTSG
SHLC
SMIL
SNOP
SPSP
SZPR
TSHR
VMST

Scientific Session July 23 July 24 July 25

Application of Geophysical Techniques on Exploration

Anthropogenic Seismicity

Caribbean Tectonics, Earthquake Monitoring, Modeling and Early Warning
Studying the Earthquake Cycle Using Geodesy and Seismology

Earth Structure - General Aspects

General Seismicity Studies

Imaging and Dynamics of Lithosphere and Upper Mantle

Regional Moment Tensor Solutions: Advances and New Applications

Real time seismology

Seismic Hazard in Latin America and the Caribbean: Working Across Border
Seismic Methods for llluminating the Lithosphere

Current Practices and Recent Advancements in Seismic Network Operations
Statistics and Physics of Seismic Processes

Subduction Zone Processes (joint SSA/LACSC session)

Monitoring, Early Warning, and Evaluation of Tsunami Hazard and Risk
Sharing Experiences on Volcano Monitoring Using Seismic Techniques in Latin America
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AUTHORS

TSHR-1

Juan Gonzalez et al.

Franck Audemard et al.

Gustavo Lara et al.

Christa von Hillebrandt-Andrade
etal,

Wilfried Strauch

ECGS-1

AFFILIATION

UCN/CIGIDEN

FUNVICIS

Universidad de Antofagasta

NOAA NWS Caribbean Tsunami
Warning Program
Observatorio Sismico del
Occidente de Panama (O50P)

COUNTRY

Chile

Venezuela

Chile

Puerto Rico

Panama

ANALISIS DE MODELOS INTERSISMICOS PARA ESTIMACION DE INUNDACION POR
TSUNAMI

LOCAL TSUNAMIGENIC EARTHOQUAKES OFF NORTHEASTERN VENEZUELA, IN THE
SOUTHERN CARIBBEAN REALM

METODO NUMERICO PARA DESPLAZAMIENTOS DE LA SUPERFICIE TERRESTRE
DEBIDO A FUENTES SISMOGENICAS

CARIBBEAN AND ADJACENT REGIONS TSUNAMI WARNING SYSTEM: SEISMIC
COMPOMENT

SISTEMAS DE ALERTA TEMPRANA (SAT) EN PANAMA

Marino Protti et al,

Jean-Mathieu Nocquet et al.

Hector Mora-Paez et al.

Frederique Rolandone et al.

Rui Fernandes et al.

GSES-1

OVSICORI-Universidad Nacional

Geoazur-IRD-CNRS-OCA-Univ.
Nice

Colombian Geological Survey

Sorbonne Universités

SEGAL (UBI/IDL)

Costa Rica

France

Colombia

France

Portugal

TWO EARTHQUAKE CYCLE GEODYNAMIC CONTROL NETWORKS IN COSTA RICA:
NICOYA AND OSA-BURICA PENINSULAS

SYNCHRONOUS SLOW SLIP EVENTS AND SEISMIC SWARMS ALONG THE NORTHERN
PERU-ECUADOR SUBDUCTION ZONE

GEODETIC CONSTRAINTS ON THE PRESENT-DAY KINEMATICS OF COLOMBIA, SOUTH
AMERICA

PRESENT-DAY DEFORMATION ALONG THE ANDEAN SUBDUCTION CONTROLLED BY
CONTINENTAL SLIVERS MOTION

DETERMINATION OF EARTHQUAKE SOURCES USING GNSS SEISMOLOGY

Marcelo Assumpcao et al.

Peter Sudaholc et al.

Stephen Myers et al.

Yanet Antayhua et al.

Marino Protti et al.

SHLC-1

University of Sao Paulo

University of Trieste

Lawrence Livermore National
Laboratory

Universidad Nacional Auténoma
de México

OVSICORI-Universidad Nacional

Brasil

Italia

United States

Mexico

Costa Rica

A TEST OF THE RSTT MODEL FOR SOUTH AMERICA WITH BRAZILIAN PGT EVENTS

STRONG MOTION RECORDED DURING THE EMILIA 2012 THRUST EARTHQUAKES
(NORTHERN ITALY): A COMPREHENSIVE ANALYSIS

ALTERMATIVES FOR COMPUTING REGIONAL AND GLOBAL SEISMIC-PHASE TRAVEL
TIMES USING A 3-DIMENSIONAL MODEL

INVERSION DEL TENSOR DE ESFUERZO A PARTIR DE MECANISMOS FOCALES
OBTENIDOS EN EL CAMPO VOLCANICO Y GEOTERMICO DE LAS TRES VIRGENES, BAJA
CALIFORNIA SUR (MEXICO)

THE SEPTEMBER 5TH, 2012 NICOYA, COSTA RICA EARTHQUAKE, A SUBDUCTION
EARTHQUAKE CAPTURED IN THE NEAR FIELD

Marcelo Assumpcao et al.

Luz Maria Roodriguez Davila et al.

German Chicangana et al.

Leonid Zimakov et al.

Marco Guzman Speziale

ECGS-2

Univ. de Sao Paulo

FUNVICIS

Corporacion Universitaria del
Meta

Trimble Navigation Ltd.

Universidad Nacional Auténoma
de México

Brasil

Venezuela

Colombia

United States

Mexico

INTRAPLATE SEISMICITY AND SEISMIC ZONING IN BRAZIL

EL TERREMOTO DEL 18 DE MAYO DE 1875, EN LA REGION FRONTERIZA COLOMBO-
VENEZOLANA :INVENTARIO DE DANOS ¥ DE EFECTOS GEOLOGICOS CO Y
POSTS[SMICOS

LA SISMICIDAD EN EL PIEDEMONTE LLANERO ¥ LA AMENAZA SISMICA DE LA SABANA
DE BOGOTA

HIGH-RESOLUTION, UITRA LOW POWER, INTERGRATED AFTERSHOCK AND
MICROZONATION SYSTEM

EL 5ISMO DE GUATEMALA DE 1816 (M 7.5). IMPLICACIONES PARA LA SISMICIDAD
EN EL LIMITE DE PLACAS NORTE AMERICA-CARIBE

Elkin de Jesus Salcedo Hurtado et
al.

Robinson Quintana et al.

Hector Mora-Paez et al.

Hector Mora-Paez

Universidad del Valle - 0550

Universidad Nacional de Colombia

5GC

Colombia

Colombia

Colombia

Colombia

CARACTERIZACION SISMOTECTONICA DE LA REGION DEL VALLE DEL CAUCA Y ZONAS
ALEDANAS A PARTIR DE MECANISMOS FOCALES DE TERREMOTOS Y DATOS
GEODESICOS

DEFORMACION BASADA EN DATOS DE GPS EN COLOMBIA
EVALUACION DE LA DEFORMACION SISMOTECTONICA ASOCIADA AL SISMO DE
MAYD 24, 2008 QUETAME, COLOMEBIA

THE GNSS GEORED PROJECT: A TOOL FOR UNDERSTANDING THE STRAIN RATE FIELD
AND THE SEISMIC CYCLE IN COLOMBIA, SOUTH AMERICA. CURRENT STATUS AND
CHALLENGES



EARTH SCIENCES
RESEARCH JOURNAL

Earth Sci. Res. J. Vol 18 Special Issue (July, 2014)

" UNIVERSIDAD
el
.
e .
SEDEBOGOTA
FACULTAD DE CIENCIAS

Q » NACIONAL

DE COLOMBIA
RESEARCH GROUP IN GEOPHYSICS

AUTHORS

SNOP-1
Juan Manuel Selano Fino et al.

Aderson Nascimento et al.

Marcelo Bianchi et al.

Sergio Barrientos et al.

Dmitry Storchak et al.

SHLC-2

AFFILIATION

Universidad Nacional de Colombia
UFRN

University of Sao Paulo,
Seismology Center (IAG/USP)
Universidad de Chile

International Seismological Centre
(1sC)

COUNTRY

Colombia

Brasil

Brasil

Chile

United Kingdom

PORTABLE, GP5 5YNCHRONIZED, MOBILE PHONE NETWORK-BASED SEISMOLOGICAL
STATION

THE NORTHEASTERN BRAZIL SEISMIC NETWORK — RSISNE

THE NEW BRAZILIAN SEISMIC NETWORK: CURRENT STATUS AND DETECTABILITY
TEST WITH THE RECENT PISAGUA EARTHQUAKE SEQUENCE, NORTHERN CHILE

THE CHILEAN SEISMOLOGICAL OBSERVATION SYSTEM

INTERNATIONAL SEISMOLOGICAL CENTRE (ISC): MISSION AND PRODUCTS

Julio Garcia et al.

Stefan Drouet et al.

Maria Cristina Dimate et al.

Augusto Antonio Gomez Capera et
al.

Augusto Antonio Gomez Capera et]
al.

GEM Foundation

Observatério Nacional

Universidad Nacional de
Colombia, Geosciences
Department

Istituto Nazionale di Geofisica e
Vulcanologia, sezione di Milano,
Italia

Istituto Nazionale di Geofisica e
Vulcanologia, sezione di Milano,
Italia

Italia

Colombia

Italia

Italia

MODELING SEISMIC HAZARD IN SOUTH AMERICA: CURRENT STATE OF THE STATE-OF-
THE-ART BASED ON ACTIVITIES CARRIED OUT WITH THE SARA PROJECT

PRELIMINARY PROBABILISTIC SEISMIC HAZARD ANALYSIS FOR THE ANGRA DOS REIS
NUCLEAR POWER PLANT SITE, STATE OF RIO DE JANEIRO, BRAZIL

MAGNITUDE AND LOCATION OF LARGE HISTORICAL EARTHOUAKES IN COLOMEIA
FROM MACROSEISMIC INTENSITY DATA

HACIA UN CATALOGO ACTUALIZADO DE TERREMOTOS DE SUR AMERICA : VENTANA
TEMPORAL PRE-1930

PARAMETROS DEL TERREMOTO DE CUCUTA DEL 1875 A PARTIR DE INTENSIDADES
MACROSISMICAS

SPSP-1

German Chicangana et al.

Hugo Monsalve et al.

Alexander Caneva et al.

Ganesh Rathod et al.

Wilfried Strauch et al.

Vladimir Smirnov et al.

Corporacién Universitaria del
Meta

Uguindio
Universidad Natonio Narifio
Council for Geoscience

Centro Nacional de
Investigaciones Sismicas (CENAIS),
Santiago de Cuba

Institute of Physics of the Earth
RAS

Colombia

Colombia

Colombia

South Africa

Cuba

Russia

£QUE PRODUJO LOS SISMOS OCURRIDOS AL ORIENTE DE BOGOTA EL 10 DE
OCTUBRE DE 1743 ¥ DEL 24 DE MAYO DE 20087

MODELING SEISMIC SOURCES IN COLOMBIAN CENTRAL WEST USING INVERSION OF
TELESISMIC BODY WAVEFORMS

MAGNITUD REPRESENTATIVA

EARTHQUAKE CATALOGUE PROCESSING AND DECLUSTERING ISSUES

DISTRIBUCION ESPACIAL ¥ TEMPORAL DE LOS TERREMOTOS DESTRUCTIVOS ¥ SUS
REPLICAS, DEL ABRIL DE 2014, CERCA DE MANAGUA, NICARAGUA

SEISMICITY RESPONSE TO THE ELECTROMAGNETIC PROBING OF THE LITHOSPHERE
IN THE BISHKEK (KYRGYZSTAN) GEODYNAMIC TEST AREA

Martha Eugenia Tovar et al.
Aderson Nascimento et al.
Goran Ekstrom

Richard Andres Mier

5GC
UFRN
Columbia University

5GC

Colombia
Brasil
United States

Colombia

MAPAS DE INTENSIDAD INSTRUMENTAL EN TIEMPO REAL PARA COLOMBIA
THE SAINT PETER SAINT PAULO ISLAND ARCHIPELAGO SEISMIC STATION
Activities of the FDSN: Current and Future

OPTIMIZACION DE REDES DE DATOS PARA EL MONITOREO VOLCANICO
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AUTHORS
SHLC-5

Edna Maria Facincani et al.

Estevao Vasconcello Campos
Tadeu et al.

Marlon Pirchiner

Nancy Trujillo Castrillon et al.

John Jairo Mora Soto et al.

Feng Wang Wang et al.

GSES-5

POSTERS

AFFILIATION

LIFMS
UFMS

IAG-USP

Universidad Nacional A
de México

Universidad Nacional de Colombia

AIR Worldwide

COUNTRY

Brasil

Brasil

Brasil

Mexico

Colombia

United States

SEISMIC ACTIVITY IN THE PANTANAL BASIN - BRAZIL

TELESEISMIC WAVES REGISTERED AT THE SEISMOGRAPHIC STATION OF
AQUIDAUANA / M5 /BRAZIL (AQIDB), IN 2013,

SMOQTHING TECHNIQUES APPLIED TO BRAZILIAN SEISMIC SOURCES
CHARACTERIZATION

CARACTERIZACION DE LA FUENTE SISMICA ASOCIADA CON LA SISMICIDAD HB, LP Y
DRUMBEATS REGISTRADA EN EL VOLCAN NEVADO DEL HUILA — COLOMBIA, EN
NOVIEMBRE DE 2008

CARACTERIZACION DEL SUBSUELO DE LA ZONA LACUSTRE DE BOGOTA, USANDO
TECNICAS DE ANALISIS DE MICROTREMORES. /SUBSURFACE CHARACTERIZATION OF
THE LACUSTRINE ZONE OF BOGOTA, USING MICROTREMOR ANALYSIS TECHNIQUES

QUANTIFYING UNCERTAINTIES IN SITE AMPLIFICATION CAUSED BY USING LOW
RESOLUTION SOIL MAPS FOR SITE CHARACTERIZATION

Caio Ciardelli et al.

Julio Cesar Cuenca Sanchez

Sebastian Gomez Alba et al.

Andres Rincon et al.

Dante Sebastian Panella et al.

Juan Jose Tovar Angel

Elizabeth Mazo Lopera

Francisco Javier Munoz et al.

Francisco Javier Munoz Burbano

Institute of Astronomy,
Geophysics and Atmospheric
Sciences - University of Sao Paulo

Universidad Nacional A
de México

Universidad Nacional de Colombia

Universidad Nacional de Colombia

Universidad Tecnoldgica Nacional
Facultad Regional Mendoza

Universidad Nacional de Colombia

5GC

5GC

SGC

Brasil

Mexico

Colombia

Colombia

Argentina

Colombia

Colombia

Colombia

Colombia

STUDY OF THE MONTES CLARQS SEISMOGENIC FAULT, IN THE SAO FRANCISCO
CRATON, BRAZIL, WITH CORRELATIONS OF P- AND 5-WAVE PHASES

EFECTO DE SITIO NO LINEAL SOBRE BASALTO USANDO CINCO SISMOS M>6 DE
GUATEMALA

RUPTURE PROCESS ON FRACKING OPERATIONS APPLYING P- WAVE BACK
PROJECTION IMAGES

DETERMINATION OF THE STRESS FIELD IN AN OIL PRODUCTION AREA BY MEAN
ANALYSIS OF AMBIENT NOISE

MAXIMOS PGA, PGV Y PGD EN EL PLANO HORIZONTAL

INVERSION SIMICA POR MEDIO DE ALGORITMO GENETICO USANDO EL CONCEPTO
DE MIGRACION DE POBLACIONES

COMPLETITUD DEL CATALOGO SISMICO EN EL CENTRO OCCIDENTE DE COLOMBIA

REPLICAS DEL SISMO DEL 13 DE AGOSTO DE 2013 BAHIA SOLANO -OCEANO
PACIFICO COLOMBIANO

SISMICIDAD EN EL PIEDEMONTE LLANERO: CARACTERIZACION, RELOCALIZACION Y
TOMOGRAFIA DE VELOCIDADES

Juan Salazar et al.

Patricio Toledo et al.

Diego Fernando Gamboa Perdomo|
etal.

Nigyar Babazade et al.

Universidad Nacional de Colombia

Universidad de Chile and
Universidad Adolfo Ibanez

Universidad del Valle

Centre of Seismology and Earth's
Physics

Colombia

Chile

Colombia

Azerbaijan

DEPTH PROFILE OF THE FRACTAL DIMENSION AND THE SEISMOTECTONIC
DEFORMATION RATES ASS50CIATED TO THE EARTHQUAKES DISTRIBUTION

EARTHQUAKE SOURCE PARAMETERS WHICH DISPLAY FIRST DIGIT PHENOMENON

ANALISIS PROBABILISTICO DE LA SISMICIDAD DEL VALLE DE CAUCA Y ZONAS
ALEDANAS, COLOMBIA

MUD VOLCANO SEISMO-GEODYNAMICS

Jose David Henao Casas et al.

Marcelo Rocha et al.

Ellen Syracuse et al.

Camilo Eduardo Munoz Lopez et
al.

Sergio Alejandro Camargo Vargas

Faustino Blanco et al.

Universidad Nacional de Colombia

University of Brasilia

Los Alamos National Laboratory

SGC

5GC

SGC

Colombia

Brasil

United States

Colombia

Colombia

Colombia

INFERENCES ABOUT THE LITHOSPHERIC SEISMIC STRUCTURE OF VALLE DE ABURRA
BASED ON TRAVEL TIME RESIDUALS FROM STRONG MOTION NETWORKS

RELATIONSHIP BETWEEN INTRAPLATE SEISMICITY AND LOW VELOCITIES
TOMOGRAPHY ANOMALIES IN THE TOCANTINS PROVINCE, BRAZIL

JOINT INVERSION OF SEISMIC AND GRAVITY DATA FOR VELOCITY STRUCTURE AND
HYPOCENTRAL LOCATIONS OF THE COLOMBIAN SUBDUCTION ZONE
MODELACION FISICA ¥ SIMULACION NUMERICA EN PROCESOS DE
ADELGAZAMIENTO LITOSFERICO PARA ZONAS CONVERGENTES

ESTRUCTURA LITOSFERICA ASOCIADA A LA SIERRANEVADA DE SANTA MARTA A
PARTIR DE DATOS DE GRAVIMETRIA , MAGNETOMETRIA ¥ SISMOLOGIA
LITHOSPHERIC AND UPPER MANTLE STRATIFICATION BENEATH COLOMBIA: USING
RECEIVER FUNCTIONS FROM S-WAVES
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AUTHORS
ECGS-3
Gerald Galgana et al.
Paul Jarrin Tamayo et al.
Carlos Reinoza et al,

Yerson Pardo Lopez

O JuLY 24-

AUTHORS

T5HR-2

Juan Gonzalez et al.

Wilfried Strauch et al.

Luis Hernan Ochoa Gutierrez et al

Franck Audemard et al.

Wilfried Strauch et al.

AFFILIATION

AIR Worldwide
Instituto Geofisico
FUNVICIS

5GC

ORAL

AFFILIATION

UCN/CIGIDEN
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Determinacién de modelos de velocidad de ondas de corte empleando el método de

autocorrelacién espacial (SPAC) en la ciudad de Armenia, Colombia

Francisco Chavez-Garcia', Carlos Lozano? Hugo Monsalve®
'Universidad Nacional Auténoma de México (UNAM), Instituto de Ingenieria, México D.F.,México.
*Servicio Geoldgico Colombiano (SGC), Direccién de Geoamenazas, Bogota D.C., Colombia.
*Universidad del Quindio, Facultad de Ingenieria- Grupo Quimbaya, Colombia.

clozano(@sgc.gov.co

ABSTRACT

Se llevé a cabo un anélisis de registros de
microtemblores para la determinacién de perfiles de
velocidad de ondas de corte, con la ejecucién de
arreglos lineales de estaciones sismograficas y
acelerograficas, con base en la aplicacién del método
de autocorrelacién espacial modificado (SPAC por
su abreviatura en inglés). Cinco arreglos dispuestos
en forma lineal con tiempos de registro de 3 horas
para cada distribucién ejecutada se realizaron en los
sitios Puerto Espejo y Hojas Anchas de la ciudad de
Armenia. Mediante un proceso de inversién, se
determinan los perfiles de velocidad de ondas de
corte a partir de las curvas de dispersion de velocidad

de fase. Para los arreglos realizados en lossitios
Puerto Espejo y Hojas Anchas, se obtuvieron perfiles
compuestos por tres capas con velocidades entre 110
m/s y 800 m/s.A partir de las relaciones espectrales
H/V se determinaron frecuencias fundamentales de
2.5 Hz para Puerto Espejo y 2.1 Hz para Hojas
Anchas, demostrando un buen ajuste con estudios de
efectos de sitio realizados anteriormente en la ciudad
de Armenia.

Palabras  Clave: microtemblores, curvas de
autocorrelacién espacial, velocidad de ondas de corte,
autocorrelacién SPAC.
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Gravity and magnetic constraints on the structural framework of the notthern volcanic complex,
Central Cordillera, Colombia: Applications for geothermal resource prospecting

Sebastian Trujillo Vargas!, Caroline Sue Whitehill?, José Ricardo Ardila Roa®, Warren Dewhurst*
'Dewhurst Group, LLC,
*Central Washington University
3Universidad de Caldas,
‘Dewhurst Group, LLC
s.vargas@dewhurstgroup.us, whitehillgeosciences(@gmail.com

ABSTRACT

The structural framework of the Central Cordillera
in the region of north-central Colombia is poorly
constrained due to a lack of data on the fault
geometries and connectivity at depth. This study
presents an integrated approach using gravity and
magnetic data from the SPAN dataset and new field
research, in conjunction with previous studies and
data on surface mapping of faults and geological
relationships, seismic tomography and earthquake
focal mechanisms to analyze and interpret a series of
12 transects that span 5.166666°N to 4.33333°N
latitudes, and 76°W to 75°W longitudes across the
northernmost  volcanic complex of the Central
Cordillera.  These profiles are wused as a
reconnaissance tool for geothermal exploration
around the Nevado del Ruiz volcanic system,
provide the first presentation of transects of this
scale and depth (up to 60 km depth) and, insight
into the structures of Romeral (N-S), Palestina
(NE-SW), and Nereidas (NW-SE) fault systems;
depth to an elevated brittle-ductile transition zone;
depth to Moho and potential geothermal conduits.
This work complements current and ongoing field
investigations in and around Nereidas Valley where

the intersection of Romeral, Palestina and Nereidas
fault systems control geothermal fluid flow.

Deep gravity and magnetic transects provide insight
into the potential location of major undiscovered
and untapped geothermal fields that are controlled
by the tectonic framework of the region. This
dataset allows the study of conductivity contrasts,
heat transfer (fluids vs. solids) as well as magma and
geothermal fluid movement, thereby, illuminating
the location of potential geothermal reservoir bodies.
For more refined constraints on the volumetric
properties of geothermal reservoir bodies we
broadband
magnetolluric  (MT) methods for geophysical

integrate  low frequency and
imaging of subsurface geology and exploration of

geothermal  resources.  Economically  viable
geothermal systems often include anomalous zones
of low resistivity representing geothermally altered
and impermeable cap rock with geothermal fluids
underneath. MT is used to identify and isolate
targets of low resistivity between depths of a few

meters to many kilometers.

KeyWords: Nevado Del Ruiz, SPAN, Geophysics,
Geology, Gravity, Magnetic.
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Geéfonos individuales Vs Arreglo de geSfonos: Un estudio de campo realizado en Colombia

Diana Marcela Cortes!, Juan Carlos Isaza',Jack Caldwell?, Camilo Gonzéilez®
'Ecopetrol S.A
*Geospace Technologies
SPetroseis S.A.

diana.cortes(@ecopetrol.com.co

ABSTRACT

Con el objetivo de evaluar el funcionamiento de
gedfonos individuales, se disefid un test el cual
consistié en grabar datos en un seudo 2D usando
arreglos de seis elementos convencionales y un
gedfono individual de alta sensibilidad (solamente
vertical). No se observaron diferencias relevantes
cuando comparamos las trazas grabadas con
elementos mualtiples y las grabadas con un solo
elemento en las estaciones. Esta afirmacién estd
sustentada con los analisis en la relacién Sefial a
Ruido realizados en ambos conjuntos de datos.
Adicionalmente no se encontraron diferencias en la
calidad de los datos cuando el espaciamiento entre
los geétonos individuales fue puesto a intervalos de
grupo (IG), de IG, 21G/3 y 1G/3 pero si mostraron
baja calidad a intervalos de grupo de 2IG y 41G/3.
La  distancia  entre

estaciones receptoras

convencionales 6XI (IG = 30 m) fue calculada para
lograr el cubrimiento del subsuelo y el muestreo
espacial necesarios para iluminar el objetivo deseado.
Los resultados de este estudio soportan el uso del
gedfono individual para reducir los costos de la
adquisicién  sin reducir la calidad de los datos
sismicos ni su intervalo de grupo, con la advertencia
que este conjunto de datos de campo fue adquirido
en una localizacién particular. Es necesario adquirir
mas de este tipo de estudios y publicar sus resultados
con el fin de construir una base de datos de
experiencias  desde la cual se podrd crear
conocimiento a partir de los hechos.

PalabrasClave:Ge6fonos  individuales, arreglos de
gedfonos, relaciona sefal ruido, imagen sismica.
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Estudios de amenaza geoldgica a partir de mediciones con georadar: identificacién de
deformaciones por fallas y deslizamientos en Venezuela

Jélime Aray, Luz Rodriguez, Franck Audemard, Victor Rocabado, Kenny Garcia, Michael Schmitz
Fundacién Venezolana de Investigaciones Sismoldgicas (FUNVISIS).
jaray(@funvisis.gob.ve

ABSTRACT

Este trabajo muestra algunos casos representativos de
la respuesta obtenida con el georadar (GPR-Ground
Penetrating Radar) en mediciones realizadas sobre
zonas expuestas a amenaza geoldgica,
particularmente,  presencia de  fallas  activas
cuaternarias y zonas de inestabilidad geolégica por
movimientos de remocién en masa (determinaciéon
del limite roca fresca-roca meteorizada). Para las
mediciones se emplearon antenas de frecuencias de
operacién de 40, 80 y 200 MHz, resultando que las
de 200 MHz generaron registros de mejor
resolucién, aunque con menor penetracién en el
subsuelo.

Se describen a continuacién los resultados de dos de
los casos que sirven como ejemplo de la utilidad del
georadar en el estudio de geoamenazas:

a) Identificacién de deformacién por fallas activas en
el subsuelo, sector Piramo El Zumbador, estado
Téchira (sitio previamente escogido para estudio
paleosismico): el radargrama obtenido con antenas

de 200 MHz sobre el perfil TO (ZUM_TO 200),

muestra con claridad la deformacién que ejerce la

falla activa (Falla de Bocond) sobre los sedimentos
cuaternarios. Se identificaron los limites entre
distintas capas de sedimentos (flujo de detritos,
sedimentos  lagunares 'y suelo) que fueron
corroborados posteriormente con el anilisis de la
trinchera paleosismica (Imagen A).

b) Identificacién del limite roca fresca- roca
meteorizada en zona de deslizamiento, via Maracay —
Choroni, estado Aragua: en el radargrama obtenido
con las antenas de 80 MHz sobre el perfil LI
(CHOROL_LI 80) se identificé un horizonte entre
2y 2,5 m de profundidad que describe un contraste
de impedancia dado por el limite roca fresca-roca
meteorizada (Imagen B). Hacia el extremo oeste (O)
del perfil se observé el mayor espesor de material
meteorizado en contraste con el extremo este (E)
donde se determin6 la presencia de roca fresca a

profundidades someras (0,5 a I m).

Palabras Clave: Georadar, fallas activas cuaternarias,
radargrama, amenaza geoldgica.
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High-resolution, low power, mobile infrasound station

Leonid Zimakov', A. Leon', G. Ert];, M. Alerborn®, A Glushakov?, V. Selyatinskii’, A. Tonkikh?, K Fedin®, V
Sherbakov?
'REF TEK a Division of Trimble.
’TRINAS Handels GmbH.
3SDC Geophysical MeasurementsNovosibirsk, Russia.
L.Zimakov(@reftek.com

ABSTRACT

REF TEK a Division of Trimble. in collaboration
with  TRINAS Handels GmbH and Science
Development Center “Geophysical Measurements”
has developed the high resolution, low power,
portable infrasound station for both permanent and
portable deployment. The station provides high
accuracy data with minimal expense associated with
transportation, deployment and maintenance.

The infrasound stations combine three major
components: a) high dynamic range differential
microbarometer, b) high resolution broadband
seismic recorder, and c¢) universal break-out box for
easy connectivity and power supply to different
system components. The station is housed in the
small transportation case with external connectors
for power and input signals.

The high dynamic range microbarometer combines
rugged construction design with wide bandwidth and
low noise to ensure accurate measurements in most
applications. The microbarometer measures the
infrasound signals in the frequency range from 0.02
to 4 Hz with the atmospheric pressure measurement
range from 0.001 Pa to 100 Pa. The sensor does not
adjustments. The
microbarometer is housed in a sealed compact case

require any altitude

to prevent moisture damage.

The high resolution broadband recorder, model
130-01/6, is a self-contained state-of-the-art 24-bit
resolution, low power, 6-channel recorder. The 130-

OI recorder, designed to be an easy to use compact,
lightweight, low power recorder, requires less
maintenance than others available in the market. The
130-01 can hold up to two removable flash memory
disks, which reside in a sealed compartment that is
accessible by opening a lid located on the top of the
130 case, and provide data collection for extended
time periods in the field. The 130-01 recorder also
teatures built-in full duplex error correction protocol
providing high reliability and data integrity of the
system deployed in telemetry configuration.

The wuniversal break-out box provides easy
connection between different components of the
station, minimizing the installation time in the field
and avoiding trouble that often occurs when a
technician is manually connecting multiple system
components in the field. The rotary switch located
on the top of the break-out box provides seamless
connection of the different sensors to the 130-01
recorder. In addition, the break-out box distributes
the DC power to the station’s multiple components.
The REF TEK portable infrasound station offers a
unique opportunity to end-users to obtain high
resolution data in both stand alone and multiple-
sensor-atray configurations.

The detailed infrasound station specifications and
performance are presented and discussed.

KeyWords: Mobile Infrasound station.
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Infiriendo la estructura estratigrifica mediante interferometriasismica a partir de datos
microsismicos y ruido ambiental

Omar Alfredo Mercado Diaz y Carlos Alberto Vargas Jiménez
Departamento de Geociencias, Universidad Nacional de Colombia.
oamercadod(@unal.edu.co

ABSTRACT

Ha sido desplegado un arreglo sismico lineal de 17
acelerémetros triaxiales separados aproximadamente
cada 70 m, alineados con la boca de un pozo
productor del Campo Chichimene, cuenca Llanos
Orientales de Colombia. En este experimento se
adquirié informacién por 80 horas continuas a una
frecuencia de muestreo de 500 mps, que involucré el
tiempo previo y posterior a una actividad de
fracturamiento hidraulico realizada en Diciembre de
2012. Un preprocesamiento orientado a la
eliminacion de datos espurios, saltos  por
submuestreo electrénico y la respectiva filtracién en
bandas deseadas, permiti6 consolidar registros
continuos para la aplicacién  sistematica de

correlaciones cruzadas entre todas las estaciones y su
respectivo  apilado,  obteniendo  CDPs  que
permitieron ensamblar una imagen interferométrica.
La aplicacién de téenicas de migraciéon con modelos
de velocidad ID del 4rea permitié identificar
reflectores consistentes con la estratigrafia local.
Comparaciones entre las imagenes estimadas en este
trabajo y otros adquiridas por la industria petrolera
en la zona, permiten identificar contrastes actisticos
de las unidades productoras.

PalabrasClave:

fracturamiento hidraulico, ruido sismico ambiental,

Interferometria Sismica,

sismica pasiva.



EARTH SCIENCES
RESEARCH JOURNAL

Earth Sci. Res. J. Vol 18 Special Issue (July, 2014)

= UNIVERSIDAD

23 NACIONAL

k| A% DE COLOMBIA

RS SEDEBOGOTA
FACULTAD DE CIENCIAS

DEPARTAMENTO DE GEOCIENCIAS
RESEARCH GROUP IN GEOPHYSICS

338

ANST session — Anthropogenic Seismicity

Conveners:

Stan Lasocki (Inst. of Geophysics - Poland)

<lasocki@igf.edu.pl>

Aderson Nascimento (UFRN - Brazil)

<aderson(@geofisica.ufrn.br>

Carlos Vargas (UNAL - Colombia)

<cavargasj(@unal.edu.co>



EARTH SCIENCES Siha. 39
“ﬁ’“ UNIVERSIDAD

RESEARCH JOURNAL [ 15

Earth Sci. Res. J. Vol 18 Special Issue (July, 2014)

FACULTAD DE CIENCIAS
DEPARTAMENTO DE GEOCIENCIAS
RESEARCH GROUP IN GEOPHYSICS

Integration program for research infrastructures for georesources within European Plate
Observing System Project

Beata Orlecka-Sikora and Stanistaw Lasocki
Institute of Geophysics PAS, Warsaw, Poland.
orlecka@igf.edu.pl

ABSTRACT

European Plate Observing System is a project,
supported by the European Commission, aimed at
building an integrated multidisciplinary solid Earth
Sciences  research  infrastructure. EPOS s
coordinating disciplinary (thematic) communities
organized presently in ten working groups. Working
Group 10 (WGIO) of EPOS “Infrastructure for
Georesources” deals with hazards evoked by
exploitation of georesources, in particular with
induced seismicity research infrastructure (IS RI).
The group has brought together representatives from
scientific community and industry from IS
European countries. WGIO focuses on priorities: 1)
to facilitate a step-change in an anthropogenic
seismicity research perspective from the present,
technology-oriented approach, to one centered on
physical problems of rockmass fracturing, without,
however, losing touch with technological conditions
of seismicity generation; 2) to intensify international
scientific cooperation; 3) to improve research
efticiency by facilitating instantaneous access to data,
results and methodologies; and 4) to strengthen
cooperation between industry and science. This will

be achieved by creation of Induced Seismicity
Thematic Core Service (IS TCS) within EPOS. The

IS TCS will be open to broader community
including research and industrial groups, educational
centers, administrational bodjies.

The IS RI to be integrated comprises three
components: data, software and reports. The IS data
consists of all data describing comprehensively
separate anthropogenic seismicity cases, called IS
episodes. The IS episode consists of time-correlated
seismic and relevant production data, supplemented
with other geo-data: geological, geomechanical,
geodetic, etc. The second component of the IS RI
are software tools for data handling and
visualization, the standard and advanced software for
research and newly proposed algorithms for tests and
development. The third group of IS RI consists of
both peer reviewed and unreviewed written materials.
WGIO is working out strategic solutions for
integration, a development of services to be provided
by a future IS TCS, and an adequate science plan for
IS TCS. Measurable benefits of the integration will
be the intensification of studies on hazard and risk
associated with anthropogenic seismicity.

KeyWords: EPOS, WGIO, Research Infrastructure,

induced seismicity.
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Assessing the role of static stress transfer on the spatio-temporal distribution of aftershocks
caused by a MW2.2 earthquake in Mponeng gold mine, South Africa

Orlecka-Sikora B.!, Kozlowska M.}, Lasocki S.!, Kwiatek G.2, Boettcher M.S.?3, Dresen G.2
Institute of Geophysics Polish Academy of Sciences, Warsaw, Poland (orlecka@igfedu.pl).
*GFZ German Research Centre for Geosciences Section 3.2: Geomechanics and Rheology.
*University of New Hampshire, Durham.

orlecka@igf.edu.pl

ABSTRACT

The influence of the static stress changes caused by
the Mw 2.2 Mponeng Gold Mine (South Africa)
earthquake of 27 December 2007 on spatio-
temporal distribution of aftershocks is investigated.
We analyze the full recorded aftershock sequence,
including events beyond 300 m from the network, to
model the seismicity rate changes after the stress
perturbation caused by the mainshock based on the
rate- and state-dependent friction law. As a result we
obtained seismicity rate distribution for six defined
depth intervals. The model of seismicity rate
distribution is evaluated for its capability in
capturing underlying observations by using some
metrics representing different categories of the
goodness-of-fit evaluation. We chose measures
representing three types of classes: information-based
statistics, general distance statistics, and traditional
statistics, namely the Bhattacharyya Metric, the psi
statistic, standardized root mean square error and
squared correlation coefficient. We have developed a
testing method, which tests whether the observed
aftershocks rate distribution does not differ
significantly from the modeled seismicity rate
distribution. To test such null hypothesis we
generate number of control series using bootstrap
method from the observed dataset of aftershocks
taking into account aftershocks location error of Sm.
Then for every control dataset and original dataset

of aftershocks the goodness-of-fit statistics are
calculated providing the empirical distribution of
statistics under no seismicity rate difference
condition. We compare the calculated values of
statistics for the original and modeled dataset with
these  distributions. We also estimate the
corresponding  p-value which is the estimated
probability of rejecting the null hypothesis. The
results