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Introduction
This bulletin reports on the activities at the Seismic Research Centre for the period July to
September, 2010.

Data Acquisition and Processing

The Seismic Research Centre (SRC) operates 52 seismic stations as part of the Eastern
Caribbean volcano and earthquake monitoring network (Fig. 1). These stations are linked
to the network observatory in St. Augustine, Trinidad using a combination of transmission
media which includes the public switched telephone network, the Internet, radio and
satellite. Since 1998 there has been an ongoing effort to modernise the network primarily to
emphasize qualitative rather quantitative data acquisition. Modernization is being carried
out in a fashion to preserve other key attributes of the legacy network such as extent of
coverage, cost efficiency, scalability, availability and latency. Thus, the legacy Soufrière
data acquisition system is used to capture data from predominantly the older sensors. The
Soufrière system is being replaced by a standardised international system (Earthworm)
which has improved technical specifications for more fidelity and timely data acquisition
from state-of-the art sensors that are necessary to improve data quality.
Based on the legacy system classification, there are nine subnets (Trinidad, Atlantic LNG,
Dominica, Barbados, Grenada, St. Vincent, Saint Lucia, St. Kitts, Antigua) comprised of 39
stations in the Soufrière System and 13 stations in the Earthworm System making up the
network. In the former system, the signals from each seismometer within a subnet are
transmitted via analogue telemetry to the base computer and digitized by a 16-bit analogue
to digital converter at 100 samples/sec. A triggering algorithm continuously searches the
resulting time series from each station for possible earthquakes and, once preset triggering
criteria are met (Soufrière System, 1988), stores the "event" preceded by a selectable length
of pre-triggering time record. There are 8 types of seismometers in use:
•
•
•
•
•
•
•
•

1Hz, vertical component, Sercel L4C seismometer
1Hz, vertical component, Integra LA100F seismometer
1Hz, single component, Kinemetrics SS-1 Ranger seismometer
1Hz, 3-component Sercel L4C-3D seismometer
1Hz 3-component Lennartz LE3D seismometer
5 seconds 3-component Lennartz LE3D seismometer
3-component Guralp CMG-3ESP-compact broadband seismometer
3-component Guralp CMG-40T broadband seismometer.

In addition, there are 2 types of accelerometers in use: Kinemetrics K2 accelerometer and
Metrozet TSA-100S accelerometer.

─────────────────────────────────────────────────────────────────────────────────────────
BULLETIN OF THE SEISMIC RESEARCH CENTRE, THE UNIVERSITY OF THE WEST INDIES, ST. AUGUSTINE, TRINIDAD.

Jul-Sep 2010 / Page 1

Fig. 1: Eastern Caribbean seismic monitoring network
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In the Soufrière System, data from each of the monitoring machines are routinely
downloaded at the beginning of the working day or as often as necessary, depending on the
level of activity, via telephone and internet, to computers at the Network Headquarters. This
is done in one of two ways: (i) operator-activated transfer or (ii) scheduled, softwareactivated transfer. The latter allows for the download of data during off-peak hours, so
making it immediately available at the start of the working day. Data are analysed using
software for picking phase arrival times and routine hypocentral determination
(WURSTMACHINE 1988).
In the Earthworm System data are digitally acquired at the sensor site and transmitted
continuously in real time via digital data-communication networks to the network HQ where
it may be replicated. Since the system is standardized, other networks can use the data from
the SRC stations and vice-versa. This advantage is currently leveraged for the establishment
of a Caribbean basin-wide network of seismic monitoring stations designed to capture
earthquake of tsunamigenic potential with good fidelity. This is not possible with the legacy
system. Through the establishment of virtual seismic networks which uses data contributed
by other station owners in a geographic region, network coverage can be improved at
minimal increase in cost. In 2006-07 the SRC installed five tsunami monitoring seismic
stations that use satellite telemetry. The USGS (United States), IPGP (French) and KNMI
(Dutch) have also installed similar stations that use other transmission technologies but data
from these stations have been used to boost surveillance within the SRC network.
Immediately preceding the period under review, an earthworm driven network was
established in Northern Dominica to monitor unrest at the Morne au Diable volcano. There
is an ongoing effort to integrate data from both Soufrière and Earthworm systems
While well-located, on-land, 3-station events receive special consideration; in general,
events appearing in this bulletin were recorded at four or more stations. These were located
and magnitudes (Mt) assigned using the following duration formula (Shepherd & Aspinall,
1983):
Mt = -0.705 + 2.073 log10 τ + 0.0018R
where τ is signal duration in seconds and R is hypocentral distance in km.

The use of drum recording technology in the SRC dates back to 1953. Six stations are
continuously displayed on two ink-pen, drum recorders, which continue to provide real-time
visuals of activity in the near vicinity of the stations being displayed. Virtual drums, which
consist of recorded signals from selected stations across the network, displayed on computer
screens, are in operation and represent the future of continuous visual surveillance of
activity in the area of responsibility.

Seismicity
Eastern Caribbean seismicity is usually concentrated to the east of a line from St. Kitts to
Martinique, with hypocentres exhibiting a relatively well-defined subduction (Wadati─────────────────────────────────────────────────────────────────────────────────────────
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Benioff) zone. From the south of Martinique to Grenada there is a substantial reduction in
the frequency of earthquakes. The Trinidad and Tobago area generates significant seismic
activity, with the most active area being a narrow belt of seismicity beneath and to the northeast of the Paria Peninsula of Venezuela. There is also significant activity in the Gulf of
Paria. This Paria seismicity contains both shallow, < 35 km, and intermediate depth, ≥35
km, earthquakes.
There were 179 earthquakes recorded for the quarter and Fig. 2a shows the daily and
cumulative count of those events. Fig. 2b shows the 124 of those earthquakes, for which
locations could be determined, plotted according to magnitude and depth ranges. The
earthquakes generally lie in a relatively wide belt which coincides with the location and
curvature of the arc. The density of epicentres within this zone is variable.

Fig. 2a: Daily and cumulative number of earthquakes during the
period July – September 2010
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Fig. 2b: Eastern Caribbean epicentres during the period July September 2010

─────────────────────────────────────────────────────────────────────────────────────────
BULLETIN OF THE SEISMIC RESEARCH CENTRE, THE UNIVERSITY OF THE WEST INDIES, ST. AUGUSTINE, TRINIDAD.

Jul-Sep 2010 / Page 5

Requests for details of origin time (UTC), geographic coordinates (latitude, longitude),
depth and magnitude for each earthquake are dealt with individually. There were 10
earthquakes of magnitude greater than or equal to 4.0 and 34 events lying within the
magnitude range 3.5-4.0. The largest event for the period was of magnitude 5.1 located
north of Paria peninsula. There were also eight earthquakes reported felt; these ranged in
magnitude from 2.7-5.1. However, the highest intensity in the islands of responsibility at
MM INT IV was associated with the magnitude 5.1, 14th August earthquake, which was
located north of the Paria peninsula (Table 1).

Table 1: Felt earthquakes for the period 2010/07/01 – 09/30
DATE

TIME
(UTC)

LAT.
(°N)

LONG.
(°W)

DEP.
(km)

MAG.
(Mt)

2010/07/06

13:47:47.80

10.516

62.224

3.00

4.7

Gulf of Paria. Felt in Trinidad. MM INT:
III – Port of Spain

2010/07/09

07:44:50.71

15.76

61.17

20

3.6

North-east of Dominica. Felt in Dominica.
MM INT:
III – Wotten Waven

FELT REPORTS

2010/07/09

20:50:19.62

10.94

61.718

40.14

3.9

North of Paria peninsula. Felt in Trinidad.
MM INT:
III – Chaguaramas, West Moorings, Diego
Martin, Maraval, Port of Spain, Laventille,
St. Joseph, St. Augustine

2010/07/09

21:09:56.47

10.978

61.692

46.82

3.8

North of Trinidad. Felt in Trinidad.
MM INT:
III – Diego Martin, Maraval

5.1

North of Paria peninsula. Felt MM INT III-IV
throughout western Trinidad as far east as
Sangre Grande and in Tobago.
Also felt in Guyana.

4.9

East of Dominica. Felt in Saint Lucia MM
INT:
III – Gros Islet, Castries
Also reported felt in Martinique.

2.7

Near east coast of Dominica. Felt in
Dominica MM INT:
III – Giraudel, Roseau, Trafalgar, Canefield,
Cochrane

3.6

North-west of Saint Lucia. Felt in Saint
Lucia MM INT:
III – Gros Islet, Cap Estate, Rodney Bay,
Marigot Bay, Cas en Bas, Castries.

2010/08/14

2010/08/16

2010/08/30

2010/08/31

08:40:41.75

04:30:14.89

01:49:22.66

14:20:53.18

11.392

15.339

15.331

14.16

62.167

61.07

61.262

61.055

123.86

123.61

8.25

34.82

MMI - Modified Mercalli Intensity
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There were 11 earthquakes on/near land Trinidad in the magnitude range 2.3-3.1, which
maintains the somewhat elevated level being observed in the area since 2000. There were
no felt reports for these earthquakes.
The overall seismicity pattern for this period remains consistent with that being observed for
the region in recent years.
The zone marked out by the events seen in Fig. 3, which is a 3-D depiction of the
earthquakes at depth, called the Wadati-Benioff zone, reveals the subduction of plate
material that is taking place along the arc.

Fig. 3: Depth profile of earthquakes for the period July - September 2010
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Volcanic Earthquakes detected during the period July – September, 2010
Unusual seismic activity apparently associated with the northern Dominica volcanic centres
persisted during the period. Fig. 4 shows the daily count for the period July – September
2010 (28 events for the period) along with the cumulative count since the episode started. It
should be noted that volcanic centres may exhibit episodic periods of elevated seismicity for
decades as symptoms precursory to eventual volcanic eruption. In the context of the big
picture, therefore, such episodes should not be casually dismissed.
There were two small volcanic earthquakes in southern Dominica for the period.
Generally, the other volcanic centres exhibited background activity with three events
recorded. Details of the activity at the Soufrière Hills Volcano may be found in releases
from the Montserrat Volcano Observatory.

Fig. 4: Daily number of earthquakes in northern Dominica for the
period 2010/07/01 – 09/31 and cumulative number since the start
of the episode.

Education and Outreach
The Education and Outreach arm of the Centre provides the bridge between the science
and societal application of improved knowledge and understanding of the geological
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hazards.
CORE Internship Programme
The CORE Internship Programme seeks to identify future geoscientists and
communications practitioners by providing undergraduate and post-graduate students
with the opportunity to gain hands-on work experience during an 8-week internship at the
Seismic Research Centre. This year, the programme ran during the period 17th May – 9th
July. Two interns, Ramon McVorran and Jenalee Samaroo, both 2010 graduates of The
University of the West Indies, Mona and St. Augustine respectively, secured these
positions and successfully completed their projects during this quarter.

Plate 1: CORE interns collect their
certificates following their final
project presentations. L to R,
Deborah
Robertson
(Intern
Supervisor), Ramon McVorran
(Intern), Jenalee Samaroo (Intern),
Dr.
Joan
Latchman
(Intern
Supervisor)

Seminars
During the reporting period, several seminars, involving all members of the scientific
staff, were given to various groups requesting them. This included an on-site visit by
students from the NIHERST Caribbean Youth Science Forum, a regional event that
brings together over two hundred and fifty (250) Sixth Form Science students from the
Caribbean for a full week of educational, social and cultural activities

Plate 2: SRC Research Assistants
Clevon Ash and Omari Graham,
supervise
Caribbean
Youth
Science Forum students as they
build models to demonstrate
proper bracing techniques for
earthquake resistant structures
during a visit to the Centre.
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Media
The SRC has been using several of the major social media sites since 2009 to broaden its
communication reach. Social Media and its related tools has become an essential part of
SRC’s Education and Outreach campaign. With a combined total of more than 1300
persons directly connected to both the Facebook and Twitter pages, scientific updates on
earthquakes and related seismic activity is readily available to the public. Users also have
the opportunity to receive updates on upcoming events and an opportunity to interact
with the Centre’s scientists in real time.
Evaluation
Over the past two years SRC has regularly been collecting feedback data from its various
student workshops, presentations and info sessions. A database to store this data and
convert it into useful information which was created in 2009 was completed during the
reporting period. It is hoped that the analysis of this data will provide valuable insights
that could be used to improve current outreach strategies.
Outreach Material
The E&O department has recently begun to revamp its outreach materials in order to
reflect the increased scope and volume of the work that is done at the SRC. As part of
this process a number of banners and posters were redesigned using modern styles and
artwork. Included in this was the commencement of the design and layout of SRC’s 2011
Earth Day Calendar which would be launched later this year.

Seismic Research Centre Library
The Library database continues to grow with items that are catalogued, processed and
their records added to the End Note Software. Also, Journals received continue to be
record both manually and electronically. An online link to each issue’s content page is emailed to the scientific staff members at the end of each month.
In August the Library was again asked to provide an update on our holdings for the
period (2009-2010). The information was requested by the main Library for inclusion in
the accreditation document that is being prepared by the University.
Our holdings presently reflect:
Monographs (Print) 2700
Monographs (Electronic) 1
Periodicals (Print) 60
Bound Periodicals 1,261
Cartographic Materials 1,040
Databases 4

Audio Visuals 20
Photographs 1,740
Special Collections 2
7 Teaching aids
4 Exhibits
1 E-book
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Five articles were posted on UWISpace in the month of September. Research papers can
be accessed by logging on to:
http://www.uwispace.sta.uwi.edu/dspace/handle/2139/11
Projects
•

National Consultation on Earthquake Safety in Trinidad & Tobago

July 05th - 06th – The Seismic Research Centre and the Office of Disaster Preparedness
and Management (ODPM) partnered to host a national consultation relevant to the broad
topic “Earthquake Safety in Trinidad and Tobago – A call for action!” at the Arthur Lok
Jak Graduate School of Business, Mt. Hope, Trinidad and Tobago. Attendees included
representatives from the Tobago Emergency Management Agency, Public Utilities,
Association of Professional Engineers, Ministry of Planning & the Environment – Town
and Country Planning Division, Ministry of Works and Transport – Construction
Division, Departments of the UWI - Department of Civil Engineering, Department of
Surveys and Land Information, Department of Humanities. The objective of this
consultation was to identify the measures necessary to improve earthquake safety in
Trinidad and Tobago and communicate the findings to the relevant authority.

Plate 3: Attendees at the National Consultation on Earthquake Safety in
Trinidad and Tobago July 05-06.
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•

Comprehensive Catalogue of Strong Motion Data for the Eastern Caribbean

Strong motion data collected during the last quarter from Bureau de Recherches
Géologiques et Minières – France (BRGM) for stations located in Martinique and
Guadeloupe amounting to 6,066 triaxial recordings with a total of 18,198 accelerograms
for the N-S, E-W and Vertical components for the period 1996-2006 are currently being
processed. During this first stage, the binary files must be converted to ASCII files
employing a FORTRAN program. Next, the data will be homogenized into a single
format for processing applying baseline corrections and filtering techniques – Principal
Investigator, Dr. Walter Salazar; Research Assistant, Mr. Omari Graham.
•

Earthquake Catalogue for the El Salvador

Fig. 5: Tectonic and epicentral map of El Salvador and surrounding areas. Solid and open
triangles indicate the Dominant Volcanic Front (DVF) and the Behind Volcanic Front (BVF),
respectively. GG: Guatemalan Graben; IG: Ipala Graben; HD: Honduran Depression; JCF:
Jocotán-Chamelecón Fault; JF: Jalpatagua Fault; GF: Gulf of Fonseca; ESFZ: El Salvador
Fault Zone; TF: Tiscapa Faults. Open circles represent the epicentres of the earthquakes in
the catalogue. The inner rectangle delimitates the geographical window employed for the
seismic catalogue (11.0°-16.5°N and 85.5°-92.0°W). The lakes are represented by the gray
colour areas.
trench and sense of dip

grabens and sense of dip
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By merging all available databases, a comprehensive and updated earthquake catalog of
earthquakes in the magnitude range 5.0≤ MW ≤8.1 for El Salvador and surrounding areas
has been compiled. The catalogue contains a total of 2,966 events within the area
bounded by 11.0°-16.5°N and 85.5°-92.0°W (see Fig. 5), for the period 1528-2009. The
depth range of the data is 0 - 304 km. As far as possible, no effort was spared to ensure
homogeneity, in terms of magnitude; the original sources quoted five different magnitude
scales, namely: MW, MS, mb MD and ML. A manuscript on this work is currently being
prepared for journal submission at an early date – Principal Investigator, Dr. Walter
Salazar.

Current Research
Staff at the Centre is engaged in several research projects aimed at developing
understanding of the processes influencing the seismic and volcanic activity in the
Eastern Caribbean. Following are the topics currently being pursued:
Use of Information Communication Technologies to enhance macroseismic data
collection An online system was developed in collaboration with the Italian National
Institute of Geophysics and Volcanology ( INGV) to automatically collect and analyze
citizens’ felt reports and associate appropriate intensities. Implementation of this system
was approved and a plan developed. How to integrate the macroseismic data with
vulnerable physical and human elements to determine seismic hazard and risk is being
investigated. – Ms Cassandra La Barrie
Geochemical and isotopic characterization of geothermal systems in the Lesser Antilles,
and its use as a tool for monitoring changes in volcanic activity – Dr. Erouscilla P.
Joseph
Study of the hazards and impact, on human health, of persistently degassing volcanoes;
and the use of geothermal sites for recreational purposes – Dr. Erouscilla P. Joseph

Changes in radon output as a possible tool in seismic surveillance. South-west Tobago
is being used as the test zone. The Water Resources Agency has agreed to allow
monitoring instruments to be installed in two of their observation wells. The instruments
are being built by Direct DriveHead, Texas and Mr. Greg Boyles is the supplier. The
instruments are near ready and are soon to arrive in the country and will be deployed
shortly thereafter. The project seeks to explore the utility of radon as a seismic
monitoring tool. – Dr. Joan L. Latchman and Dr. Erouscilla P. Joseph

Magnitude output imbalance as a diagnostic tool in earthquake forecasting. – Dr. Joan
L. Latchman
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Eastern Caribbean Seismic Hazard Analysis – The study Proabilistic seismic hazard
assessment at the Eastern Caribbean Islands executed in collaboration with EUCENTRE
was submitted to Bulletin of the Seismological of America on July 30th – Dr. Walter
Salazar.

Workshop Participation
Members of Staff at the SRC participate in workshops to promote projects being pursued
and hone skills.
COMSOL Multiphysics Simulation Workshop 3rd August. – Deborah Robertson, Joan L.
Latchman, Roderick Stewart.
Media Skills Training Workshop Chamber of Commerce, Westmoorings, Port of Spain,
16th September – Stacey Edwards and Joan L. Latchman.

Plate 4: Ms Hannah Ramsingh is the
newest member of staff. She was
recruited to fill a vacancy in the
seismology Research Technician team.

New Staff
Hannah Ramsingh joined the Seismology Technical Staff in August at the Grade 7
Research Technician level. She attended the Princes Town Senior Secondary School,
Trinidad where she obtained her foundation in the sciences to “A” Levels. She is
currently a part-time student, in her final year, at The University of The West Indies
pursuing a BSc Degree in Physics, with minors in Environmental Physics and Materials
Science. She has always been fascinated by the environment and the impact of natural
hazards. Her hobbies include outdoor sports, dance and sightseeing.

─────────────────────────────────────────────────────────────────────────────────────────
BULLETIN OF THE SEISMIC RESEARCH CENTRE, THE UNIVERSITY OF THE WEST INDIES, ST. AUGUSTINE, TRINIDAD.

Jul-Sep 2010 / Page 5

Personnel
Staff based at the Seismic Research Centre in Trinidad:
Richard E.A. Robertson
Lloyd L. Lynch
Joan L. Latchman
Roderick Stewart
Walter Salazar
Robert Watts
Erouscilla Joseph
Chandradath Ramsingh
Stacey Edwards
Machel Higgins
Deborah Robertson
Christian Eligon
Monique Johnson
Cassandra LaBarrie
Omari Graham
Clevon Ash
Nisha Nath
Amit Balchan
Farrah Madoo
Hannah Ramsingh
Ian Juman
Garth Mannette
Nolan Ali
Yvonne Joseph
Carol Liverpool
Susan Neverson
Shaun Boodhoo
Margaret Nero
Joenel Alexander

-

Director (Geologist)
Instrumentation Engineer
Seismologist
Volcano Seismologist
Seismology Engineer
Physical Volcanologist
Volcanologist
IT Officer
Education Officer
Software Engineer
Research Assistant (Volcanology)
Geophysicist
Research Assistant (E &O)
Research Assistant (Seismology/GIS)
Research Assistant (Seismology)
Research Assistant (E&O)
Chief Research Technician (Seismology)
Research Technician (Seismology)
Research Technician (Seismology)
Research Technician (Seismology)
Research Technician (Electronics)
Research Technician (Electronics)
Senior Maintenance Assistant
Secretary
Clerical Assistant
Part-Time Library Assistant
Office Assistant
Cleaner
Groundsman

Staff based at the Montserrat Volcano Observatory (MVO):
Paul Cole
Henry Odbert
Thomas Christopher
Adam Stinton
Patrick John Smith
Caroline Murrell
Elizabeth Cole

- Director (Volcanologist)
- Volcanologist
- Petrologist
- Volcanologist
- Seismologist
- Contract Officer (Environmental)
- Contract Officer (Outreach)

Activities of the MVO staff are detailed in reports from that agency.
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