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Introduction 
 
This bulletin reports on the activities at the Seismic Research Centre for the period January 
to March, 2016. 
 
 
Data Acquisition and Processing 

The Seismic Research Centre (SRC) operates more than 60 seismic stations as part of the 
Eastern Caribbean volcano and earthquake monitoring network (Fig. 1).  There are nine 
subnets (Trinidad, Atlantic LNG, Dominica, Barbados, Grenada, St. Vincent, Saint Lucia, 
St. Kitts, Antigua) comprised of 35stations in the legacy Soufrière System.  The signals 
from each seismometer within a subnet are transmitted 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)1, stores the "event" 
preceded by a selectable length of pre-triggering time record.  There are also 33 digital 
stations where the signal from the sensors is digitised and time stamped on-site - 13 
stations employ satellite (VSAT) transmission while the other 20 make use of the internet 
for data transmission. 

There are 11 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 
• 3-component Guralp CMG-6T broadband seismometer 
• 3- component Nanometrics Trillium 240 broadband seismometer 
• 3-component Nanometrics Trillium 120 broadband seismometer 

In addition, there are 4 types of accelerometers in use: Kinemetrics K2, Metrozet TSA-100S, 
Guralp CMG-5T and Nanometrics Titan. 

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 TRN node.  This is done in 

                                                 

1 Seismic data acquisition system.  For further information contact SRC 
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one of two ways: (i) operator-activated transfer or (ii) scheduled, software-activated 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.  The SRC also operates an Earthworm system 
which acquires data from all stations (the Soufrière System stations as well as the digital 
stations) and facilitates data exchange with partner agencies.  Data are analysed using 
software for picking phase arrival times using both SEISAN and WURSTMACHINE and 
routine hypocentral determination using WURSTMACHINE (WURSTMACHINE, 1988)2.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                 

2 Seismic data processing system.  For further information contact SRC. 

Fig. 1: Eastern Cari bbean monitoring networks  
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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-
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 north-
east 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 972 earthquakes recorded for the quarter and Fig. 2a shows the daily and 
cumulative count of those events.  Fig. 2b shows the 509 (52%) 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. 
 
Details of origin time (UTC), geographic coordinates (latitude, longitude), depth and 
magnitude for each earthquake are available by request.  There were 22 earthquakes of 
magnitude greater than or equal to 4.0 and 82 events lying within the magnitude range 3.5-
3.9.  The largest event for the period in the area of responsibility occurred, on 19th March, 
far north-east of Barbuda and was of magnitude 6.4.  The five earthquakes reported felt were 
in the magnitude range 4.5-6.4, all with highest reported Modified Mercalli Intensity IV; the 
distance of the biggest event from populated centres contributed to the relatively low 
associated intensity (Table 1). 
 
The overall seismicity pattern for this period remains consistent with that being observed for 
the region in recent years.  The area north of 15°N latitude output 329 (65%) of the events 
located for the quarter, with 12% (61 events) within 12°N -15°N and the remaining 23% 
(119 earthquakes) south of 12°N. 
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Fig. 2a: Daily and cumulative number of earthquakes  during the 
period January – March 2016. 

 
The on-going elevated seismicity being seen in the area north of 15°N latitude, noted since 
2011, now includes an earthquake of magnitude 6.4.  After the 2004/11/21, magnitude 
6.0 Les Saintes earthquake, seismicity in the area north of Dominica subsided slowly, 
maintained a higher background than previously and in recent years is continuing at an 
increased level.  Still, there continue to be significant magnitude deficits in the area, 
which can simply occur over time, or in the aftershock sequence of an earthquake of 
magnitude larger than the 6.4 of 19th March, 2016. 

 
 
While, in general, the zone between Grenada and south of Martinique manifests low level 
seismicity, since 2008, persistent activity continues in the area east of Saint Lucia 
following a magnitude 4.7 earthquake on 2008/09/02; the monthly count can vary 
between a low of zero and a high of 25, with a long-term average of about 4.  Since the 
2008 earthquake, there have been 432 events in the area, with the largest, so far, on 
2011/08/07, of magnitude 5.1.  It should be noted that there continues to be an 
approximately 2° wide relatively quiet area between this active zone and the 2015/07/16 
magnitude 6.6 earthquake, with associated aftershocks, the magnitude 5.2 event of 
2014/09/15, the magnitude 6.4 earthquake of 2014/02/18 and that of 1987/08/12 at 
magnitude 5.3.  Quiet zones like this one may host significant magnitude earthquakes 
possibly higher that those already recorded around the zone. 
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There were 13 earthquakes on/near land Trinidad in the magnitude range 2.5-3.5.  There 
were no felt reports for these earthquakes. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 2b: Eastern Caribbean epicentres during the pe riod January – 
March 2016.  
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The zone marked out by the events seen in Fig. 3, which is a 3-D depiction of the 
earthquakes at depth, is called the Wadati-Benioff zone.  It reveals the subduction of plate 
material that is taking place along the arc.  Clearly evident is the depth distribution of the 
dense cluster of earthquakes north of Dominica.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 3 : Depth profile of earthquakes for the period January  – March, 2016.  
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Table 1 : Felt earthquakes for the period January - March 201 6 

DATE TIME 
(UTC) 

LAT. 
(°N) 

LONG. 
(°W) 

DEP. 
(km) 

MAG. 
(Mt) FELT REPORTS 

2016/01/05 14:33:41.71 10.973 61.973 102 4.5 

North of Paria peninsula. Felt in Trinidad, Grenada, 
St. Vincent. 
 
TRINIDAD MM INT: 
IV – St. Augustine, St. Joseph, El Socorro, Port of 
Spain 
III – St. Augustine, Port of Spain, Diego Martin, 
Cocorite, Cunupia, Princes Town, Woodbrook, San 
Juan, Westmoorings 
 
GRENADA MM INT: 
IV – St. George, Sauteurs, Grand Anse 
III – St. George 
 
ST. VINCENT MM INT: 
III – Upper Hopewell 

2016/01/31 16:42:04.70 16.102 61.484 122 4.6 

South of Guadeloupe. Felt in Antigua, Guadeloupe. 
 
ANTIGUA MM INT: 
IV – Grays Farm  
III – Jolly Harbour, Bronx 
 
GUADELOUPE MM INT:  
IV- Marie Galante 

2016/02/02 07:18:32.80 14.983 60.524 46 4.9 

East of Martinique. Felt in Martinique, Saint Lucia, 
Dominica. 
 
MARTINIQUE MM INT: 
IV – Ducos, Fort de France, Vauclin 
 
SAINT LUCIA MM INT: 
IV – Gros Islet, Castries, Monchy 
III – Castries 
 
DOMINICA MM INT: 
III – Sylvania  

2016/03/19 11:26:33.09 17.926 60.772 57 6.4 

Far north-east of Barbuda. Felt in Barbuda, Antigua, 
Anguilla, Sint Maarten, Saint Eustatius, Tortola, 
Montserrat, Saint Kitts, Nevis, Guadeloupe, 
Dominica, Saint Lucia, St.Vincent. 
 
BARBUDA MM INT: 
IV – Codrington, Frigate Bay 
 
ANTIGUA MM INT: 
IV – St. John’s, Saint Paul, Saint George, Jolly 
Harbour, Swetes, Falmouth, Cobbs Cross, English 
Harbour, Casada Gardens, Sudbury  
III – Scots Hill, Crosbies 
 
ANGUILLA MM INT: 
III – Northside  
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DATE TIME 
(UTC) 

LAT. 
(°N) 

LONG. 
(°W) 

DEP. 
(km) 

MAG. 
(Mt) FELT REPORTS 

 
SINT MAARTEN MM INT: 
IV – Philipsburg, Sucker Garden 
SAINT EUSTATIUS MM INT: 
IV – Oranjestadt 
 
TORTOLA MM INT: 
III - East End 
 
MONTSERRAT MM INT:  
IV – Olveston, Look Out Circle, St. John’s, Salem, 
Lower Friths, Upper Friths, Old Towne, Woodlands, 
Girabaldi Hill, St. Peter’s 
III – Davy Hill 
 
ST. KITTS MM INT: 
IV –West Farm, Basseterre, St. Peters, Mattingley 
Heights 
  
NEVIS MM INT: 
IV – Charlestown, Pond Hill 
III – Matchmans Road 
 
GUADELOUPE MM INT: 
III – Pointe – Noire, Baie – Mahault, Lamentin, Les 
Abymes 
 
DOMINICA MM INT: 
IV – Roseau  
 
SAINT LUCIA MM INT: 
III- Gros Islet, Castries 
 
ST. VINCENT MM INT: 
IV – Kingstown 
III – Green Hill   

2016/03/22 14:09:34.79 17.306 61.644 38 4.6 

North-east of Antigua. Felt in Antigua. 
 
MM INT: 
IV – St. John’s, Bendals, Old Road 
III – Jolly Harbour, St. John’s, All Saints Village, 
Royal Gardens 

 *UTC – Local Time + 4 hours     MMI - Modified Mercalli Intensity  

 

Volcanic Earthquakes detected during the period January – March 2016 

Generally, the volcanic centres exhibited background seismic activity.  Details of the 
activity at the Soufrière Hills Volcano may be found in releases from the Montserrat 
Volcano Observatory. 
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Plate 1 : Drs. Christoper and Joseph (furthest left and 
right resp.) working with Dr. Salvatore collecting gas 
samples on Vulcano Island.  

 
Volcanology 
 
During the period 6 – 16 February 2016, two of our staff members Dr. Erouscilla Joseph 
(SRC) and Dr. Thomas Christopher (Montserrat Volcano Observatory (MVO)) travelled 
to Palermo, Sicily to meet with Dr. Salvatore Inguaggiato of the Istituto Nazionale di 
Geofisica e Vulcanologia (INGV), Palermo, Sicily (Plate 1).  Dr. Salvatore is primarily 
responsible for Volcano Monitoring and Emergency for Italian volcanoes.  The main 
objectives of this visit were to explore opportunities for the analysis of volcanic gas 
samples collected, by the SRC, from volcano-hydrothermal sites in the English-speaking 
islands of the Eastern Caribbean, which is part of its overall volcano monitoring 
programme; to obtain an introduction to the laboratory facilities; to accompany INGV 

staff on a field survey to 
sample gases on Vulcano 
Island; as well as to meet 
and have discussions with 
other INGV staff members 
in related disciplines.  Dr. 
Christopher also brought 
with him MVO’s portable 
Multi-component Gas 
Analyser System 
(MultiGAS) for repair by 
INGV Technicians, who 
are responsible for 
manufacturing and 
servicing the instrument.  
The remainder of the visit 
was spent discussing the 
terms of agreement, under 

which analysis of our volcanic gas samples could be done; the best sampling and 
collection techniques that would be required in order to meet the criteria for analysis by 
the available methods; and potential collaborations to investigate Lesser Antilles 
hydrothermal systems.  A draft Memorandum of Agreement and Research Annex were 
prepared, which will be further considered and reviewed by the Directors of both the SRC 
and INGV. 
 
 
Ground Deformation 
 
The SRC operates and maintains nine GPS receivers of the more than 40 receivers 
(maintained by other agencies) in the network utilised in its ground deformation work.  
During the reporting period, for a variety of reasons, we experienced challenges in our 
data download from several of the receivers.  The DOMP receiver, located in Pennville, 
Dominica, has had a failure of internet connectivity.  The aging Trimble NetRS DOMR 
receiver, located at the Ross University in Portsmouth, Dominica, failed in September of 
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2015 and requires replacement.  Inadequate IT infrastructure at Bellevue Chopin, 
Dominica, means that the receiver installed there, BVCN, has been effectively 
decommissioned. 
 
Data from the GPS STKN receiver at the NEMA office in Basseterre, St. Kitts cannot be 
downloaded via ftp because the IP address there is not static.  Alternative methods of 
downloading the data, such as dynamic DNS or ftp push, are currently being explored.  A 
summary of the stations in the SRC network is shown in Table 2. 
 

Table 2 : Status of Stations in SRC GPS Network  
 

 Station Status Issues Action Taken 

1 ANTG Active with data receipt - - 
2 DOMI Active with data receipt - - 
3 SVGK Active with data receipt - - 
4 BATH Active with data receipt - - 
5 TSCA Active with data receipt - - 
6 SVGB Active with data receipt - - 

7 DOMP Inactive, no data eceipt Public IP 
address down Internet connectivity issue still unresolved. 

8 DOMR Inactive no data receipt Not tracking any 
satellites Visit to Dominica needed to replace receiver. 

9 STKN Inactive 
No public IP 

address 
Inter-agency IT discussions on the set up of 
DYN DNS system taking place. 

 
 
Education and Outreach January – March 2016 
 
The Education and Outreach arm of the SRC provides the bridge between the science and 
societal application of improved knowledge and understanding of the geological hazards 
monitored by the SRC. 
 
Student Outreach 
 
During the reporting period all student outreach occurred in Trinidad.  Form Four 
students of San Juan South Secondary visited the SRC and were exposed to a truncated 
tour - due to the move into its new SRC facility – which was coupled with an earthquake 
science and safety presentation, an interactive session and geosciences career talks by 
various staff members.  An earthquake science and safety session was conducted at the 
ASJA Girls Charlieville High School and the E&O team also participated in the Queen’s 
Royal College Annual Career Day by hosting a booth and giving presentations on the 
various geoscience careers pursued at the SRC. 
 
Science and Safety Sessions 
 
Science and safety presentations on either earthquakes or volcanoes, tsunamis or all three 
hazards are given to private firms, government offices and other agencies upon request.  
During this time period, no requests were made. 
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Plate 2: A collage of pictures showing events conducted during the Disaster 
Emergency Management (DEM) Barbados, Earthquake and  Tsunami Smart 
Week 2016. (From top left clockwise: SRC Seismologist, Dr. Joan Latchman, 
presenting to members of the Barbados National Fish erfolk Orgnaization 
(BARNUFO), SRC Instrumentation Engineer, Lloyd Lync h, conducting a session 
with the engineering and construction communities i n Barbados, the stage and 
title slide for the public lecture and Education an d Outreach Research Assistant 
Alia Juman hosting a session with Barbadian primary  school students.  

 
Collaborations/Special Projects 
 
Booth at Girl Guides World Thinking Day Event 
 
As part of the Girl Guide Association of Trinidad & Tobago’s ‘World Thinking Day’ 
event, the SRC was invited to present mini-workshops on earthquake science and safety 
to various Girl Guides packs from throughout Trinidad and Tobago.  Multimedia clips 
and a short presentation were given to girls ages 6-13. 
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Earthquake and Tsunami Smart Week Barbados 
 
Following on from the week of events in 2015 and in light of the increased seismic 
activity north-east of Barbados, the Barbados Department of Emergency Management 
(DEM) once again invited the SRC to partner with them to conduct a week of outreach 
activities throughout the island.  The theme of this year’s campaign was: ‘Preserving Our 
Heritage: Mitigating the Impacts of Coastal Hazards’.  The SRC’s primary objective for 
this week was to increase awareness of both the earthquake and tsunami hazard with 
respect to Barbados and provide the necessary safety messages via different methods for 
both the student and the general population.  It is hoped that the outreach work conducted 
would motivate the younger generations to adopt the relevant safety measures and share 
the information learnt with fellow students, family members and relatives.  Plate 2 is a 
collage of snapshots in time of the activities during the period. 
 
Evaluation forms and pre-tests (primary school) were completed and will be used to 
ascertain the impact and usefulness of the messages delivered.  As part of our awareness 
campaign, a public survey was developed and advertised on the SRC’s Facebook page, 
https://www.facebook.com/uwiseismic.  The survey was designed to target Barbadian 
nationals and the responses received will help inform key messages for future campaigns.  
Results, from the post report campaign and survey feedback, indicate that public and key 
stakeholder awareness is an area that requires more strategy and planning for future 
outreach campaigns in Barbados. 
 
 
Projects 
 
The SRC is currently engaged in 11 projects, which are pursued within its routine work 
programme.  Details of these projects are provided in Appendix I. 
 
Trinidad & Tobago Microzonation Project (TTMP) – Principal Investigator Dr. Ilias 
Papadopoulos 
 
Work is currently being done in San Fernando, Trinidad.  During the reporting period, the 
data acquisition team collected ambient noise single-site recordings from sites in San 
Fernando and its suburbs (Plate 3).  A dataset of more than 400 recordings was created 
and then analysed to determine the resonance frequency of the underlying sediments.  A 
geological survey is being conducted in parallel to ensure that accurate geological 
characteristics are associated with the sites in the dataset.  The next phase will involve 
data acquisition using and array of recording instruments.  Access permission to suitable 
sites is currently being sought. 
 
A dataset of strong motion recordings can be used to further enhance the insights already 
obtained in the study for Port of Spain.  In this context, 10 strong motion sensors are on 
order for establishing the Port of Spain Strong Motion Network 
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Plate 3: Two members of  the TTMP field  team during the data collection 
exercise in San Fernando. From top and clockwise: Kafele Reddock and Jevan 
Manzano setting out an instrument on a sidewalk and  note taking; instrument 
set out for data recording; Jevan Manzano note taki ng after data collection at a 
site . 

The next city for investigation under the TTMP is Scarborough.  Plans are progressing for 
the data acquisition exercise there. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Disaster Vulnerability and Risk Assessment Modelling Jamaica and the Greater 
Caribbean Basin Project 
 
During the period 18th–22nd January, Dr. Papadopoulos and Mr. Higgins attended the 
annual ERGO workshop in Jamaica, under the auspices of the Disaster Risk Reduction 
Centre (DRRC) project.  Dr. Papadopoulos took the opportunity to conduct Microtremor 
Array Measurements in the Kingston Metropolitan area during the week 22nd–30th 
January, in order to define the shear wave velocity of the subsurface.  In March, a report 
on the findings of this short survey was submitted to DRRC. 
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Project: Disaster risk management in the Caribbean, support for the Seismic Research 
Centre, University of the West Indies; Government of New Zealand – Principal 
Investigators Dr. Erouscilla Joseph and Dr. Graham Ryan 
The Government of New Zealand is contributing to improving the monitoring of 
volcanoes and education and outreach to stakeholders in the Eastern Caribbean with a 
view to making the region more resilient to the impacts of volcanic eruptions.  This is 
being done through collaboration with GNS Science, New Zealand.  One aspect of this 
project seeks to develop SRC's capability to remotely and continuously monitor thermal 
areas at volcanoes (volcano-hydrothermal systems).  One of the outputs of this objective 
consists of building and operating continuous monitoring stations at one volcano-
hydrothermal system, and developing skills in the processing and interpretation of data 
from such stations.  Site assessment for the installation of a continuous monitoring 
thermal station was carried out in Saint Lucia from 23rd – 25th March.  Dr. Erouscilla 
Joseph of SRC, along with Dr. Bruce Christenson of GNS, sought to identify possible 
sites for temperature and gas sampling, as well as for deployment of the continuously 
recording station.  Water samples were also taken at several features for further analysis, 
in order to gain an understanding of the acidic character of the environment. 
 
Under this project, during the period 11th February-13th March, Mr. Omari Graham, one 
of SRC’s Research Assistants in Education and Outreach, was a visiting Researcher at 
GNS Science3.  His primary objective was to observe their geo-science outreach and 
communication strategies.  Mr. Graham’s time in New Zealand was spent at both the 
Wairakei Research Centre in Taupo (Plate 4) and the GNS Science headquarters in 
Avalon.  At the former he was exposed to the inner workings of GeoNet, the national 
portal for geological hazard information, visited information displays maintained by GNS 
Science and accompanied staff on outreach assignments; at the latter he participated in 
the Joint Centre for Disaster Research’s (JCDR)4 Emergency Management Summer 
Institute. 
 
As part of his ongoing graduate research Mr. Graham also interviewed GNS Scientists on 
their roles in communicating the science they do to the public.  New Zealand is home to 
highly diverse people groups:  "the indigenous Maori people, descendants of European 
settlers and a growing number of migrants from the islands of the South Pacific, making 
communication of geo-hazard information a complex task.  The experience gained from 
this interaction has served to strengthen the UWI-SRC’s own outreach efforts and also 
broaden the scope of research pursued by SRC’s students. 

                                                 

3 GNS Science, is New Zealand’s leading provider of Earth, geoscience and isotope research and 
consultancy services. 
4 The JCDR undertakes multi-disciplinary applied teaching and research aimed at understanding 
the impacts of disasters on communities, improving risk management and enhancing community 
preparedness, response and recovery from various hazard events. 
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Plate 4 : The Wairakei Research Centre in Taupo  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
STREVA 
 
STREVA is a collaborative project that aims to reduce the negative consequences of 
volcanic activity on communities and their assets.  It is funded by the UK Natural 
Environment and Economic and Social Research Councils and led by the University of 
East Anglia (UK).  The project brings together various researchers from universities and 
research institutes from within the UK and from areas affected directly by volcanic 
activity in South America and the Caribbean. 
 
Professor Jenni Barclay, Project Leader, and Dr. Anna Hicks, STREVA investigators, 
visited SRC (Plate 5) during 12th-13th January, to share results from research undertaken 
in St. Vincent.  They discussed research findings relevant to risk mitigation against 
volcanic eruptions, the inter-relatedness of risk, lives and livelihood and the need to 
consider the impact of livelihood decisions on behaviour during emergencies.  They also 
discussed new findings on the framing of scientific uncertainty, modelling of volcanic ash 
distribution, the importance of repeated new shocks on efforts at recovery and the role of 
key leaders in guiding changes. 
 
The STREVA has accumulated a large body of new data on St. Vincent including data 
from surveys, interviews and focus group meetings, collection of archival material, ash 
modelling outputs, scenario exercise results and the production of short films.  During the 
visit discussions also sought to highlight ways in which STREVA could collaborate to 
disseminate their research findings to those within St. Vincent communities (local and 
national) for whom it is most relevant.  This resulted in plans for the visit of a larger 
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Plate 5: Dr. Rich ard Robertson (right) introducing Drs. Anna Hicks, Jenni 
Barclay (left and middle respectively) who visited in early January to update on 
the findings of the STREVA project  
. 

STREVA team to St. Vincent during the upcoming, annual Volcano Awareness Week in 
April. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Reservoir model development based on geophysical information and petrological 
analysis – Principal Investigator Dr. Graham Ryan 
On 26th January, SRC signed a contract with the Government of Montserrat (GoM) to 
work on a project to investigate the features of the geothermal system in Montserrat.  The 
objectives are: 

1. To improve the temperature model for the geothermal reservoir using seismic 
tomography.  This model will help to guide the drilling programme and estimate 
the reservoir capacity. 

2. To undertake advanced petrological analysis of the well cuttings from two deep 
geothermal wells drilled, in Montserrat, using X-ray diffraction, petrographic thin 
sections, scanning electron microscopy and Electron Dispersive Spectroscopy.  
Petrological analyses will be conducted in collaboration with Dr. Bridget Lynne 
of the University of Auckland.  The purpose of these analyses will be to better 
interpret geophysical data for the reservoir. 

3. To create a 3-D magnetotelluric resistivity model for Montserrat to improve 
modelling for its subsurface. 

This project is well-aligned with research currently being conducted by Dr. Ryan to 
improve well-targeting for Caribbean geothermal exploitation. 
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Plate 6: SRC’s Lloyd Lynch and Dr. 
Andreas Reitbrock discussing the 
generations of instruments in use 
at the SRC.  

 
VOILA 
Dr. Andreas Reitbrock (Plate 6) took the opportunity to visit the SRC on 3rd March as the 
research vessel RRS James Cook docked in Port of Spain at the start of a 12-day cruise 

under the “Volatile recycling at the Lesser 
Antilles arc: Processes and Consequences” 
(VoiLA) project.  This project seeks to develop 
an understanding of the distribution of hydration 
on the incoming plate, in particular the role of 
fracture zones and oceanic core complexes, 
which have been proposed to be key bearers of 
water in mantle serpentinite; the distribution of 
water release below the arc - specifically the role 
of serpentinite dehydration - and the effect of the 
dehydration distribution on the style of wedge 
flow; the along-strike variations in arc structure 
and its relation to the structure of the incoming 
plate and mantle wedge; the relation of water 
pathways to the distribution of seismicity, 
volcanism and mineralization; and finally to 
compare the hydration and dehydration 
processes in the end-member Antilles subduction 
zone and its effect on the arc and tectonic 
hazards with others (especially around the 
Pacific) to improve our overall understanding of 
the subduction water cycle.  To this end, 34 
broad-band ocean-bottom seismometers were 

deployed during the period 6th-18th March on the inside and outside of the arc from 
Grenada in the south to St. Kitts in the north.  The instruments will remain on the ocean 
floor collecting data for 15 months. 
 
Discussions with Dr. Reitbrock focussed on a schedule for the deployment, later on in the 
year, of land-based seismometers data from which should enhance both that collected 
under the project and the SRC database.  Other partners of the VoiLA project include 
Durham University, University of Bristol, Imperial College London, Natural History 
Museum, University of Leeds, University of Liverpool and University of Southampton. 
 
 
Current Research 
 
Routine Research 
 
SRC staff members are 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:  
 



 

───────────────────────────────────────────────────────────────────────────────────────── 

 
 BULLETIN OF THE SEISMIC RESEARCH CENTRE, THE UNIVERSITY OF THE WEST INDIES, ST. AUGUSTINE, TRINIDAD.   Jan-Mar 2016 / Page 20 

Geochemical and isotopic characterization of geothermal systems in the Lesser Antilles, 
and its use as a tool for monitoring changes in volcanic activity – the use of long-term 
geochemical surveillance of volcanic-hydrothermal systems can provide useful 
information of the changes in chemistry of geothermal reservoirs that may be indicative 
of changes in magmatic input. Geothermal monitoring also allows study of the evolution 
of these geothermal systems over time. - Dr. Erouscilla P. Joseph 
  
Radon monitoring in earthquake forecasting for Tobago - South-west Tobago is being 
used as the test zone.  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 
 
Improved well-targeting for Caribbean geothermal exploitation: An improved seismic 
velocity geothermometer – Dr. Graham Ryan 
 
Student Research 
 
Dynamics of Geothermal Systems in the Eastern Caribbean – modelling of the 
geophysical conditions of the Boiling Lake, Dominica to better understand the 
phenomena of its unusual activity, and study the general response of geothermal systems 
to deep magmatic input – Ph.D. project, Deborah Robertson; Supervisor Dr. 
Erouscilla P. Joseph. 
 
Deciphering the genesis of Soufrière magmas St. Vincent – Ph.D. project, Michal 
Camejo; Supervisor Dr. Richard Robertson 
 
Development, testing, and application of a low-cost technology sulphur dioxide monitor 
as a tool for use in a volcanic emissions monitoring network. – M.Phil. project, Viveka 
Jackson; Supervisor Dr. Erouscilla P. Joseph 
 
Assessment of the communication protocols used in Volcanic Emergency Management in 
the Eastern Caribbean. – M.Phil. project, Omari Graham; Supervisor Dr. Richard 
Robertson 
 
Departmental Seminars 
 
On 12th January Ms Michal Camejo gave a presentation on Petrology of volcanic rocks 
from Bequia and Soufrière, St. Vincent describing the strategies employed in her research 
and her findings so far.  This was followed, on 17th March, by a presentation on the 
modelling of Submarine landslide-generated tsunami at current KeJ volcano: Analysis of 
scenarios and impact on Trinidad and Tobago being done by Dr. Frédéric Dondin.  This 
was research that Dr. Dondin pursued here at the SRC during the period 2014-2015.  
Then on 21st March, in the interest of being better informed on sustainable environmental 
management, Ms Nadia Nanan of the Environmental Agency was invited to give a 
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presentation with emphasis on the impact of plastics and Styrofoam on the environment. 
 
 
Conference/Workshop Participation 
 
By invitation, on 31st January, Dr. Graham Ryan participated in a study on expert 
judgement titled “Soufrière Hills Volcano Quiescence study”, as part of a cross-
disciplinary project funded by the Royal Society, U.K.  The study aims to examine 
differences in how expert and non-expert individuals access and compile evidence in 
decision making and to determine how different expertise influences judgement or 
decision making.  Participation was via a 90-minute-long online questionnaire.  The main 
task involved forecasting future activity at the Soufrière Hills Volcano given a variety of 
evidence. 
 
 
NEW STAFF 
 
Mr. Jevan Manzano (right) joined us on 1st February as a member of 
the TTMP team.  He is a 2012 geology graduate of The UWI and is 
also trained in Occupational Health and Safety.  Before coming to us, 
he worked with the Land Management Division of the Ministry of 
Lands and Marine Resources.  His background allows him to bring 
another valuable perspective and relevant knowledge to the TTMP.  He 
is a bassist with a keen interest in sound engineering and music 
production and is a freelance musician. 
 
 

Valini Kissoon (left) also joined us on 1st February under the 
Scholarships & Advanced Training Division of the Ministry of 
Education, Trinidad and Tobago arising from a National 
Scholarship she was awarded during the period 2014-2015.  
She is a 2010 graduate of The UWI in Petroleum Geoscience, 
with an M.Sc. from Royal Holloway, University of London, 
earned during the period of her National Scholarship.  She will 
be associated with Dr. Graham Ryan assisting him in his 
ground deformation work as he maintains and refines the GPS 

database.  She enjoys swimming, reading cooking and travelling to learn more about 
people groups and their different cultures. 
 
The SRC again benefitted from a student placement under the 
Scholarships & Advanced Training Division of the Ministry of 
Education, Trinidad and Tobago with the assignment of Yadava 
Persad (right) to work with us.  He began on 1st March working 
with Dr. Erouscilla Joseph and also providing some support to Dr. 
Joan Latchman.  He is a 2015 graduate of The UWI in Petroleum 
Geoscience and is currently continuing his work on a Masters 
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programme in Petroleum Engineering there.  He enjoys cricket, football, table tennis, 
reading and community and environmental work. 
 
Our new recruits are all enthusiastic about the various projects under which their routine 
duties fall, along with the opportunity to learn more about the several disciplines covered 
under the work of the SRC.  We welcome them and wish them all a most enjoyable, 
enlightening and productive time with us.  
 
 
Passing of a Colleague, Emeritus Professor Trevor Jackson 
 
It was with deep sadness that we bade farewell to our Emeritus Professor, Trevor Jackson 

(left).  Prof. Jackson, as he was widely 
known by many, passed away on 
Monday 18th January.  He held B.Sc., 
M.Sc. and Ph.D. degrees in Geology 
from The University of the West Indies 
(The UWI).  His Master’s degree was 
on the Geology and Petrology of the 
Volcanic rocks of Carriacou, 
Grenadines, West Indies and his 
doctorate on The petrochemistry and 
origin of the Tertiary volcanic rocks, 
Wagwater Belt, Jamaica, W.I. Prior to 
joining the academic staff at The 
University of the West Indies, he was a 
Research Assistant at the University of 
Windsor in Ontario, Canada.  He served 
The UWI, Mona Campus, for over 36 
years in the Department of Geography 
and Geology where he moved through 
the ranks beginning as a Lecturer.  He 

was Head of the Department of Geology from 1981 to 1996 and also served The UWI as 
Campus Coordinator in the School of Graduate Studies and Research from 2000 to 2007.  
He rounded off his illustrious career as Director of the Disaster Risk Reduction Centre 
from 2008 to 2010.  He was then appointed Professor Emeritus of Igneous Petrology by 
The UWI in 2010.  Upon retirement, he returned to his homeland, Trinidad and Tobago, 
and chose to be associated with the SRC in his role as Emeritus Professor.  He was able 
to complete several of his pending research projects and to also enhance the operations of 
the SRC by offering the benefit of his long experience within The UWI system in some 
important decision-making.  His steady, quiet wisdom and ready wit will be missed.  Prof 
Jackson was a family man with his wife of 49 years, Jean, formerly Guy, and two 
children.  May he rest in peace. 
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SRC New Facility 
 
While the construction of the building (right) 
has been completed for several months, the 
many technical systems that must be in place 
before operations can be fully functional 
from the new facility are proving to be time 
consuming.  However, some members of 
staff, who are less dependent on the 
technologies supporting our data acquisition 
and processing have begun moving their 
offices to the new building.  Once telephone and internet connections have been 
established those staff members will be doing their work in the new building.   
 
 
Morale and Muscle Strengthening Events 
 
Members of staff of the SRC engage in several activities to strengthen the bonds at all 
levels of work and social interaction.  Recently, the Director, Dr. Richard Roberston, has 
been encouraging involvement in running, which will promote fitness that benefits 
routine health and also response to volcanic unrest in the region.  On 17th January, an 
SRC team took part in the Trinidad and Tobago International Marathon organised by the 
Trinidad and Tobago Olympic Committee (Plate 8). 
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Plate 8: (left) Members of Team SRC, both supporters (plain front) and 
runners (numbered front) and (right) Dr. Robertson, leading by example, 
running through Curepe Junction the 4 th leg of the marathon relay.  



 

───────────────────────────────────────────────────────────────────────────────────────── 

 
 BULLETIN OF THE SEISMIC RESEARCH CENTRE, THE UNIVERSITY OF THE WEST INDIES, ST. AUGUSTINE, TRINIDAD.   Jan-Mar 2016 / Page 24 

PersonnelPersonnelPersonnelPersonnel    

    Staff based at the Seismic Research Centre in Trinidad: 
 

            Richard E.A. RobertsonRichard E.A. RobertsonRichard E.A. RobertsonRichard E.A. Robertson        ----        SRC SRC SRC SRC Director /Director /Director /Director /    GeologistGeologistGeologistGeologist        

   Lloyd L. Lynch   -  Instrumentation Engineer 

            Joan L. Latchman   -  Seismologist 

   Erouscilla Joseph   -  Volcanologist 

   Ilias Papadopoulos  -  Engineering Seismologist 

   Frederic Dondin   - Volcanologist 

   Robert Constantinescu  - Volcanologist 
   Graham Ryan   - Volcanologist 

   Chandradath Ramsingh  -  IT Officer II 

   Stacey Edwards   -  Education Officer 

   Machel Higgins   -  Software Engineer 

   Clevon Ash   -  Contract Officer I (E&O) 

   Michal Camejo   - Research Assistant (Volcanology) 

   Omari Graham   -  Research Assistant (Seismology) 

   Alia Juman   -  Research Assistant (Seismology) 

   Kafele Reddock   -  Research Assistant (Seismology) 

   Viveka Jackson   - Research Assistant (Volcanology) 

   Jevan Manzano   -  Research Assistant (Seismology) 

   Nisha Nath   -  Chief Research Technician (Seismology) 

   Amit Balchan   -  Research Technician (Seismology) 

   Farrah Madoo   -  Research Technician (Seismology) 

   Hannah Ramsingh  -  Research Technician (Seismology) 

   Ian Juman   -  Chief Engineering Technician (Electronics) 

   Garth Mannette   -  Engineering Technician (Electronics) 

   Stephen George   -  Engineering Technician (Electronics) 

   Nolan Ali   -  Senior Maintenance Assistant 

   Dixie Ann Persad   -  Secretary (Administration) 

   Jacinta Seemungal  - Contract Officer I (Administration) 

   Carol Liverpool   -  Clerical Assistant (Administration) 

   Shaun Boodhoo   -  Office Attendant (Administration) 

   Susan Carr   -  Part-Time Library Assistant 

   Margaret Nero   -  Cleaner 

   Joenel Alexander   -  Groundsman 

 

    Short Term Appointments: 
   Valini Kissoon   - Associate Professional (Volcanology) 

   Yadava Persad   - Associate Professional (Volcanology) 

   Monique Johnson   - Contract Officer I (Administration) 

   Deborah Robertson  - Research Student (Volcanology) 

 

    Staff based at the Montserrat Volcano Observatory (MVO)::::    
 

   Roderick StewartRoderick StewartRoderick StewartRoderick Stewart   -  MVO MVO MVO MVO DDDDirectorirectorirectorirector (Volcano SeismologistVolcano SeismologistVolcano SeismologistVolcano Seismologist) 

   Thomas Christopher  - Volcanologist 

   Adam Stinton   - Volcanologist 

   Patrick John Smith  - Volcano Seismologist 

   Karen Pascal   - Volcanologist 

    

 Activities of the MVO staff are detailed in reports from that agency.  
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   The calculation of earthquake location parameters at the Seismic Research Centre benefitted from data 

supplied by the following institutions: 

 

 a) Observatoire Volcanologique De La Montagne Pelée, 

  97250 Saint Pierre, 

  MARTINIQUE, FRENCH WEST INDIES. 

 

 b) Observatoire Volcanologique De La Soufrière, 

  Le Houelmant 97113, Gourbeyre, 

  GUADELOUPE. FRENCH WEST INDIES. 

 

 c) FUNVISIS, 

  Apartado Postal 1892, El Llanito, 1070, Venezuela. 

 

 d) National Earthquake Information Center, 

  U.S. Geological Survey, Box 25425, Denver CO   80225, U.S.A. 

 

 e) University of Puerto Rico, 

  Department of Geology, Seismic Network, Mayaguez, P.R.  00681. 
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APPENDIX  I 

Listing of Current SRC Projects 

 

PROJECT ID SPONSOR OBJECTIVE DURATION STAFF 

MVO 
 

Montserrat Volcano 
Observatory 

Government 
of Montserrat 

Management of  the Montserrat 
Volcano Observatory 

2008-2013 
being 

renegotiated 

Principal staff involved – Roderick 
Stewart, Richard Robertson, Adam 
Stinton, Patrick Smith, Thomas 
Christopher, Erouscilla Joseph, 
Karen Pascal, Graham Ryan 

DRRC - EKACDM  
 

Enhancing 
Knowledge and 
Application of 

Comprehensive 
Disaster 

Management 

Government 
of Canada 

 
Department of 

Foreign 
Affairs Trade 

and 
Development 

Module in the 5-year project aimed 
at the implementation of the 
CARICOM Enhanced 
Comprehensive Disaster 
Management Framework 

2016/01-06 
Principal staff involved – Ilias 
Papadopoulos, Richard Robertson, 
Machel Higgins  

VUELCO 
 

Volcanic Unrest in 
Europe and Latin 

America:  

European 
Commission 

Phenomenology, eruption 
precursors, hazard forecast and risk 
mitigation 

2011-2015 

Principal staff involved: Richard 
Robertson, Robert Constantinescu, 
Stacey Edwards, Erouscilla Joseph, 
Michal Camejo, Patrick Smith, 
Roderick Stewart 

STREVA 
 

Strengthening 
Resilience in 

Volcanic Areas 

National 
Environmental 

Research 
Council 

To develop and apply a practical 
and adaptable volcanic risk 
assessment framework, with a view 
to mitigating the impact of volcanic 
episodes. 

 

Principal –   Richard Robertson 
Others – Stacey Edwards, Joan 
Latchman, Patrick Smith, Roderick 
Stewart 

MICROZONATION 
 

Seismic 
Microzonation 

Studies in Trinidad 
and Tobago  

Government 
of Trinidad 

and Tobago 

To develop maps showing details of 
different levels of a particular 
geotechnical hazard that may be 
triggered by an earthquake in 10 
cities and towns throughout 
Trinidad and Tobago  

2011-2020 

Principal –  Ilias Papadopoulos 
 
Others – Kafele Reddock, Joan 
Latchman, Lloyd Lynch, Stacey 
Edwards, Richard Robertson, Cory 
George, Jevan Manzano, Michal 
Camejo, Viveka Jackson, Jacinta 
Seemungal 

DISASTER RISK 
MANAGEMENT IN 
THE CARIBBEAN,  

Government 
of New 
Zealand 

To improve monitoring of volcanoes 
in the Eastern Caribbean, and 
education and outreach to 
stakeholders in the region. 

 

Principal staff involved: Erouscilla 
Joseph, Graham Ryan, Richard 
Robertson, Stacey Edwards, 
Machel Higgins, Omari Graham, 
Lloyd Lynch 

VoiLA 
 

Volatile recycling at 
the Lesser Antilles 
arc: Processes and 

Consequences 
project 

 

Collaboration with British 
Universities. Principal Investigator, 
Jon Davidson (Durham University) 
 
To understand the distribution of 
hydration on the incoming plate, in 
particular the role of fracture zones 
and oceanic core complexes 

15 months 

Principal – Lloyd Lynch 
 
Others – Richard Robertson, Joan 
Latchman, Stacey Edwards 
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PROJECT ID SPONSOR OBJECTIVE DURATION STAFF 

Montserrat 
Geothermal 
Modelling 

Campus and 
Research 

Publication 
Fund 

Improved well-targeting for 
Caribbean geothermal exploitation 

2015/07-
2016/07 

Principal –  Graham Ryan 
Others – Erouscilla Joseph 

Reservoir model 
development based 

on geophysical 
information and 

petrological analysis 

Government 
of Montserrat 

and SRC 

Image the geothermal system and 
assess its potential  

2016/01-05 Principal – Graham Ryan 
Other – Racine Basant 

CORE INTERNSHIP SRC 

To expose undergraduate/recent 
graduate level students to the work 
of the SRC with a view to promoting 
geosciences as a career option. 

 Principal – Stacey Edwards 
Others – Staff of SRC 

 


